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Heart infusion 300 ml, Starch 1.5¢g
Casamino acid 16.5g, Glucose 2.0g
L-Tryptophane 0.05g, Agar(Nissui) 15.0g
L-Cystine 0.05g, Distilled water 1,000 ml
Biotin 0.005 mg

pH 7.3~7.4, NaCl J#[3 0.8% %l

5% HHFIBEINF F IR,

HEAEHK - Fig 1 ®iRT X5, BERBREONS L/
HLLDHBENEEZBRD 19 i 98 Bk Hu o, CEX
DREZM DI %ZH L, CET,CER LF UL HREEE Ce-
phalosporinase DEEH KREL 552 L2 FHLT,
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Y D FH e Lizpivs, Cephalosporinase g4 75 b O
JEBEA 5 TSR L,
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FIREC LB MIC (&A% : 100, 50, 25.--.-
DL 5, CEX 2 fEMIFRIIBE & DEREHIT
W, BERL L, 2 v = —~BROHEHFECEIL PR
cm? 3 h 108~10* R, T w=—TBROLRLEEWE
X cm? % 104~10° BE I M L, 37°C 1t 16~
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Har=— 1~2 A&EEEY 1ml O 8 E K it
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1BH&H%Y, Wl ~'71 1R, VVVERE, Rk
W LiXeD 14§ (0.03ml BE) % 1 KOERFR L
e, 20 2BEDO/NFFAER Ah, @b 5 TH
LTHECIF2, & O 3 v OBEERR, &
cm? ¥4y 10°~10* 2R, $HE TIT 104~10° BEDOZ &
Rl LrdbhTnd,

MFERMOFE : Table 1 WRT X5 k% A w
T, MFME%E 5% W, FEHEMOEED MIC {EDEE)

Fig.1" Microorganisms used for constructing regression lines and their sensifiviy against cephalexin expressed

in ferms of MIC.
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Table 1 Influence of adding sheep blood at the
rate of 5% to the test medium on the
MIC values by the agar dilution method
Mediuin used : Modified MUELLER-HINTON (Sen-
sitivity disc) agar pH 7.4
Bacterial strains employed : A total number of 71
strains
(Staphylococcus 30, E.coli 12, Klebsiella 8, Entero-
bacter 5, Shigella 8, Salmonella 8)

With blood >

Ratio of MIC ( Number of data

“Without blood obtained
Y RTTTTTTTPITTIOpN ETTTTTTYIN 0
D trrirreniereneeeieiinieaeas 16
T eevenrrerennentiieniniiiiniies A7

1/2 .............................. 8

L/ ererennmnrenereeeenniiains 0

Geometrical mean=1.1

BRI L, 5% MWEHEMTES 1.1 S8 MIC {H %
RSNz, LIedoT, 5% MIEHRINDHE LD
TEMTHD LEZLRI,

W : T4 AZEBWTHEDEEEL, 16 K& (i
BEEE), LU 24 B GBED) WHE LR,
b, ERFH cm? K h 10°~10" BECRECEY

PRIEMA®@ER : 30 ug 74 A ZIC X2 THbHAIRIE
MoERFEMA2 FAHLFHHL, FHEL2RD, ¥
fo, TR 4 RED R IRAC a5 ieblIE O B
bhiciEbv&, 6RHEUADOIELV-D2 DD L—F
TR IO BER % G L,

EphigOR R - @KL 6 [, REET 2 B
TEL, ThThOEKOMI-FOERDFHSiER K
Bice DT, FEHRK B IPoBERYEHE
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Fig.2 Standard curves representing  the relationshi between theMC and The dianeter of inhiition zone
501~ Cepalexin : 30ug j 20
Disc:8mm in diameter water absorption 0.027 £ 0004 4
Conventional method
usual determination (over night :
ok aporoximately 16 hour incubation)---=-- 1
4 N delayed defermination (agproximately ] 5
5 24hour incubetion )-=-=--v s 2
© Rapid method with heavy inoculum
S 3~4 hours incubation----- seeeeeee3
) S S~bhours incubation 2
or § 10
=
N 3
b
5
20 8 ;
alzg;‘utx | I I ) jiel4o (1] ; L4 N
087654 3 2 987654 3 2 876543 2 876543 2 987654 3 2 98765 4 2
1069 100 0 1 01 0051

HIC (M8l

Table 2 Regression equation representing the relationship between MIC and diameter of

inhibition zone

Determination method Incubation time in hour |Number of data employed Regression equation
. approx. 16 498 D*=26.6—10.0 log MIC
Conventional method
approx. 24(delayed assay) 300 D =32.4—12.31log MIC
3~4 294 D =17.9— 5.31log MIC
Rapid method g
5~6 368 D =22.5— 8.61og MIC

D* : Diameter of inhibition zone
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Table 3 Range of deviation of MIC obtained by the disc method from the MIC by the dilution
method expressed in terms of rejection limit.

Determination method Incubation time in hours

Range of deviation of MIC expressed in terms
of rejection limit (a=0.05)%***
Diameter of inhibition zone in mm
8 ~ 20 ~ 30 ~ 40 ~ 50

approx. 16 3.0 ~ 233 - 823 ~ 0.33
Conventional method
approx. 24(delayed assay) 3.3 ~ ggo ~ 0.30
3~ 4 3.8 ~ 0.26 3.8 ~ 0.26
Rapid method 38 ~ 026 39 ~ 0.26
5~ 6 4.6 ~ 0.22
4.6 ~ 0.22

* Rejection limit was obtained by the formula

1 x—1@)?2
ito.oaJszyx<1+7+ ( sz)—

where, y=diameter of inhibition zone

,_ log MIC—1log 100/219

Tog 2 —0.5

S?=variance from regression line

** Where MIC obtained by the agar dilution method is taken as 1.0

Table 4 Range of MIC values obtained by the 2-fold
agar dilution method

No. of organisms s ..
Rejection limit*| No. of data
employed (¢=0.05) obtained
(n)
86 2.0~0.5 516

* Where sample mean is taken as 1, 0 rejection limit:

+ Sto.054/ ﬁn—l
2

S : for sample standard deviation\/—z%e—

S(z—7)? e
(",,51,_ (sample mean deviation in 6

times repeated experiment for each orga-
nism)

R?:

WeT 4 R 2% B CUREZERBRE T 7 5 Primary
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BT MRS LB B DT, ECFS IR
Mo R LB I U T, 3~4 BERRE 7, 5~6 IFE]
Aok, Sk (16 R, WL (24 RRHER)
DWTFh A L TRREROHEENTHTH A o
EBRBECOVT AT 1+ A7 EORBRAEL R T
BIedI M BIRIC DLW TR & Ie ot TR TORE DR
B O~ 2 e b OFERIELEHRAOK (a=
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DIES, BELLUTOERFER 2 MG ORRREY
BET A ERT, TR T 0 ERFR 2 SEHRREC LS
MIC {E% [{—@kkic o\ T at random £ 223D &
Yy, EBKA L 2l LT COPELANDY DRE %A LT,

Table 5 Assay method for drug-inactivating ability
of bacteria

16 hour broth culture of bacteria to be tested

|
added with the drug as shown in Table I

!
for 1 hour at 37°C

l

The residual potency of the drug was assayed
by the cup method

Table I

Concentrations of the drugs added (u or ug/ml)

drugs |PC-G| CER | CET |MCI-PC| CEX | CEG

high 10 10 10 10 40 40

low 1 1 1 1 1 1
Assessment
Concentration | Residual rate |Inactivating ability
high 0% 3+
low 0% 2+
low <50% 1+
low >50% -

MIC fEDfFFERIF D FEHRA % K o, Table 4 DR
Nz bhl

WZLEREMERNTRTA—TIEXRL, FT1 A2
HIHMlOMEHE & 7B MIC {EAVFER AR 2 kD £
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Table 7 Clinical experiences on cephalexin-Lilly
o and drug-cessitivity Symptoms
Case |Sex|Age| Diagnosis (after
(before treatment) — (after treatment) |(before treatment)— treatment)
E.coli N (=)
6x105/ml (<10%/ml)
AB-PC 10(4)
TC >60(—)
Acute CP >100(—) Urinary frequency —— (—)
1 F | 36 uiigiiy SM >100(—) Sub fever — (=)
infection KM 4(HH) Cloudy urine — (=)
Col. 12(#)
NA 10(H)
CEX 5.2
Sulf >400(—)
a-Hemolytic streptococcus ___ (=)
7x10%/ml (<10%/ml)
] AB-PC 10(H)
Utrrlaril?try TC 12(+) Fever 37.8°C(max.) —> (—)
infections CP 20(+)
2 | M |42 com‘gliit(ilated SM >100(—) Cloudy urine(+) — (+)
nephro- PC-G 16(+) Sediment R.B.C. (#) — ()
lithiasis Sulf 60(4H)
EM 12(H)
CEX 8.2

* by single-disc method : figures indicate MIC (ug or u/ml)

Table 6 Abilities of Staphylococci to inactivate
penicillins and cephalosporin C deri-
vatives assayed by the above mention-

ed method
Strains of ] MCI-
Staphylococci [PC-G PC CER |CET|CEX|CEG

tested

S. aureus 209 P* | — — — — | = —
" FS77**| 3+ | — |24 |24+ | — | —
" SB* 3+ — (24 |1+ | — | —
" S1* 34+ | — |24 |1+ | — | —
" S14N* 3+ - |14+ |1+ | = —

* B-Lactamase non-producer
*k " producer

BRBEY DROCEATHEDT, BELEEIZLPH
B Ebhsa, JMEEOEEHEOENS HE T 5
L, BT 4 R 7EOREIL, FERFR 2 BEHFREDOEH
i g, Ao, MIC X fHIEFD Kk & X 885
PEA—FERTEFCIIESET, H5REOKRKRE
Pk FOADIEST 4+ A 7T 60~0.1 pug/ml gD MIC
EOHEEMENRTREL E 2 bhic, TORKE, K74+ RA2
BISERA R MRIER L LTESAVWOh B L E LD

Fig.3 Reltion between concenfration of cephalexin
and dianezer of inhibition zone in the thin—
layer cylinder-plate method

Mfts pH 6.5 phosphate buffer

o—===0Serum (1:2inM/15 pH 6.5

301 plosphate buffer)

20}

Diameter of inhibition zone (mm)

=

iz,

7 FREIC X BAREML : Table 5 wRT X 57K
¢ Penicillin 23 #s X Ot Cephalosporin R3EH| D
Penicillin fi{tk7" F 2B (B-lactamase producer) iz
I B REM R RE Lok & 5, CEX 3 CET,CER X
DAREREIHIC W ERBB M LDl TOR
b AT, CEX 11 @IEEE K & LT Cephalosporinase
EAEDFERI D TRETHLLELLRS,
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Fig.5  Urinary level and urinary recovery follow
ing single oral administration of 500
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Fig.4 Serum levels fo//ow/n; single oral admi-
nistration of 500mg ceohalexin in 3adults
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4o
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(Fig. 5),

BE K £ A & B&

¥ CEX % 2 loRBEIJECHER LD T, £
DifE% Table 7 12 /5T, 26& b5 CEX 1T
REUEEHTHERFHEICEET FLOAXFRLIELE
HiafkRz R Uch, H2ARBEEE2 &5 EAT
Ol d R IR B IND BIC & L EF Dl Ik 2
FlE DRE TN ZEIERE BD b0,

® &

CEX DEKRBRELLTOT 1+ A2, kb KA
CREARE LB EOGBRARECOWTHKREL, o
DR 25 i, .

(1) 1RET+ AZEANBEHAIND Z L2HEND
bh, FRPR 2 EHRECLHBE R WEE © MIC
EDOHEENTRETH D LEZ DRI,

(2) > Cephalosporin #|T% 5 CET,CER 1z}t
L, Penicillin fi}t4: 7" F 7 25 (B-lactamase producer)
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LABORATORY AND CLINICAL STUDIES ON CEPHALEXIN

Yutaka Kanazawa and Tosnio Kuramarta
Niigata Railway Hospital

An oral preparation of synthetic cephalosporin C, cephalexin was studied bacteriologically and
clinically, with the results which may be summarized as follows :

1) In a study by the agar plate dilution method on a total of 98 strains of 19 bacterial species,
Staphylococci, Pneumococci, [-Hemolytic streptococci, Corynebacterium diphtheviae and Neisseria gonor-
rhoeae were found to be markedly susceptible to the agent, showing their MICs almost less than 4.4
ug/ml.  Gram-negative rods including E. coli, Klebsiella, Salmonella and Shigella were fairly susceptible
with the MIC values ranging from 1.1 to 8.8 ug/ml. While, Enterococci, Proteus group and Pseudo-
monas displayed a rather poor susceptibility to the agent ranging in MIC values over 35 ug/ml.

2) With the view of preparing grounds for application of the single-disc method to the sensitivity
test in clinical laboratory, graphic analysis of the dose-response data concerning the interrelations
between MIC value and diameter of inhibition zone were conducted on each of i) conventional (over-
night : about 16 hours) assay, ii) 4-hour rapid assay with heavy inoculum, iii) 6-hour rapid assay with
heavy inoculum and iv) delayed (about 24 hours) assay for slowly growing bacteria. Experimental
errors of single-disc method inherent was also discussed in comparison with the ones in the dilution
method.

3) By the thin-layer cylinder-plate technique using B.subtilis PCI 219 as a test organism, cepha-
lexin was found to be assayable to the lower limit of 0.3 ug/ml in serum (1:2 in phosphate buffer).

Following a single oral administration of 500 mg cephalexin, peak serum levels of 7~20 ug/ml were
obtained at 2 hours, with persistence of serum levels of at least 0.5 ug/ml over ensuing 8 hours. And
the agent was recovered for the most part from the urine in the microbiologically active form.

4) In comparison with other cephalosporin C derivatives as cephalothin and cephaloridine, cepha-
lexin is hardly inactivated by penicillin-resistant Staphylococci(B-lactamase producer) and consequently
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cephalosporinase producing ability of Staphylococci would be lower with cephalexin.

5) Treatment with cephalexin was effective in two cases of urinary tract infection caused by the
organisms whose sensitivities to the agent were determined as very sensitive by the above mentioned
single-disc method.

6) No any side effects were observed in these 2 cases.



