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2. BEEK: 15 CRBESIRE mx i “Bor-
DET-GENGOU broth” (%8l : Z7Fv 7 v 2.5g, =
7t+v 10 g, NaCl 5g, 7Y «Y v 10ml, 7 1,000
ml) =T 37°C, 18 BRI EL LR EZER L L THY
o &0 REOBEEL, BVELESEH T X b 10°
cfu/ml DA —F—L—FBL T35 EHER S i

3. EHFESALRFRES : 15% wHBERE K &
1% w279 « Y v %0 % 7= BORDET-GENGOU Agar
Base(Oxoid) &BEOEFLEH IR FIRE
#1(LLF, BORDET-GENGOU Agar L BREZ), 7t b '
10% BB MB A N2 I REZWT 1 A 7 BEEH (R
) cHBEORAYER ILERTRE (U,
Sensitivity Disk Agar }#&i2) # A\, LB A EL
o

4 BEEFERIVHE: ZoRBRERO R K ¥
108 cfu/ml L LT, XHLWCEBERKRIERICH 7o 35 i
(15% RRHAHERS Ifl ¥ /i “BORDET-GENGOU broth”) &
T 10 &, Fioix 100 2% WL, 107 cfu/ml, ¥ %X
108 cfu/ml kic o7 3EBED 10 EFFRTIO HE%,
R4V 7727 -y DEEYAWT 1ALFEREL .
(LAF, 10°cfu/ml 1 H&F MY 10°/ml B4 L BE T,
10"/ml 48, 10°/ml EfEw o\ T dAHK.) HE R, 37
°C, 72 BEIEERE ABOEFTOREBCOVTToTo

5. MIC Rl L LU T Sensitivity Disk Agar
X b 4 BORDET-GENGOU Agar MBI T\ 5% = L%
ALK, B-lactam FxH.L & LTTFE 25 BEDH
BRI OAE X+ % BORDET-GENGOU Agar
R\ 7z 108/ml, 107/ml, 10%/ml RO MIC %
E Lo

penicillin #|(PCs) : penicillin G(PCG), ampicillin
(ABPC), cloxacillin(MCIPC), sulbenicillin(SBPC),
piperacillin (PIPC)

cephalosporin #| (CEPs) : cephaloridine (CER),
cefazolin (CEZ), cepﬁalexin (CEX), cefuroxime (CXM),
cefotiam (CTM), cefotaxime (HR-756), FK-749, SCE-
1365, T-1551, 6059-S

aminoglycoside #|(AGs) : gentamicin(GM), dibe-
kacin (DKB)

macrolide #| (MLs) : erythromycin (EM), josamycin
)

tetracycline #J(TCs) : doxycycline (DOXY), mino-
cycline (MINO)

chloramphenicol (CP)

sulfamethoxazole-trimethoprim (ST)

nalidixic acid(NA)

miloxacin (MLX)

7535, ST BEEHRVCiE- THRARL, FAEOXBER

HEERL THRDOEEY BT,
B i

1. MIC Al A%AEERRFIREH OB KK
(Fig. 1)
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LEAWT MIC 2JIEL, =0 2% Agar HORER
BR BRI L 7oo 107/ml B2f@Rs, ABPC,CP & 312
M Agar TRRISE—D MIC {E%~L, 5> BORDET-
GENGOU Agar ® MIC fE®D i3 5 »' Sensitivity Disk
Agar DRI Y A3F9F ot DT, UEOD
MIC BsEi2, $_T BORDET-GENGOU Agar % f \»
Tfisc el

2. EEEERCL3 MIC EXHHO R KK (Fig. 2,
Fig. 3)

25 BEOMELEIERAT OV TT > RED S b,
fF & LT, B-lactams 4 #|D K &%, PCs(Fig. 2),
CEPs(Fig. 3) R4 RIR Lo JE LT 25 BHEOEKA
D5 bR bREEZHEOEN T PIPC (22 EKF DHCRLE

Fig.1 Influence of culture medium containing anti-
biotics on MICs of ABPC and CP against 23
strains of B.pertussis ; inoculum size, 1 loop-
ful of 107 cfu/ml
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Fig.2 Effect of inoculum size on MICs of PIPC
and ABPC against 23 strains of B. perfussis.
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“10%/ml” means 1 loopful of 108 cfu/ml.
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Fig.3 Effect of inoculum size on MICs of T-1551
and CEZ against 22~23 strains of B. pertussis.

=
<
—
o
>
S
-
=)
>
B

S

22strains

o
>

$35[/ |Cumulative % strains inhibited

“108/ml” means 1 loopful of 10 cfu/ml.

BEEBECIHZEELYZ TR <, 108/ml &K MIC
2%, 0.025 ug/ml D 9 ¥k 8 #Ri%, 107/ml B24ERS 0. 006
pg/ml, 108/ml EEMERF <0.003 ug/ml o MIC {E%x 7=
Lo D X5 Fig. 2, Fig.3 Rl 4Fisb O
FOMOEHC RN THBEDE LD S M, HEEEM
ey, MIC EQ EAAEDLH, &<k 107/m]
BB S 10%/ml BERADOHIRE L,

3. B5EEOXKAO B. pertussis ([CHTHREHD
R B

£ IKww o\ T BORDET-GENGOU Agar % F \» T
108/ml, 107/ml, 10%/ml $fEBsD MIC REH ToTc
2, BEAMOMENOESL ¥ BT 5 ETEERET
I ABEHOEBNLIL, =2 Tk 108/ml &R D MIC
FERFC L hREZ R, LT, ERFATICHEL
&2 R~ %,o

(1) PCs otk (Fig. 4)

PIPC DREZMN ED THER, 23 HRd228kA £0.003
ug/ml CTREXBIEIh, KWTHRREBB 5T
% first choice & X h 7= ABPC(MIC : 0.2~0. 39 ug/
ml), UF, PCG, SBPC sz hick ¥ LR ZH TS
», MCIPC 13 MIC 6.25~12.5 ug/ml & {ERZH: T
3)07‘&0

(2) CEPs oz (Fig 5)

#%ko CEPs Th s CEZ CER, ¥ X U8 CEX »F
NTUERZHETH DO L, BEMRE Ihic CEPs ©
5%, B-lactamase REMTH> Haemophilus influ-
enzae(LAF, H.influenzae LBE) o\ B2 ET
% T-1551, SCE-1365, 6059-S(oxa-cephem RHEH
BThHM, EEECEPs it Ahteo), ¥ XU HR-756
A, AECHBHIH E 7 233 Vo RTH, T-1551 X
MIC 0.006~0.013 ug/ml & CEPs sl b N 1 H
%R LI, PCs TRIEREZMTHS PIPC It b O
& 3igA—o moiety #AFT S T-1551 & A B-

Fig.4 MICs of PCs against 23 strains of B.pertus-
sis; inoculum size, 1 loopful of 10% cfu/ml.
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Fig.5 MICs of CEPs against 22~23 strains of B.
pertussis ; inoculum size, 1 loopful of 106 cfu/
ml.
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lactams DFCEBLHENIXETHZ LREEZR
%o Eto, H.influenzae w53 CERZMTH % (syn)
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1365 1 13E7ch, CXM,FK-749 OAEC 545 MIC
23 CEZ,CER L3 SARBRE CERZETHL DL B
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(3) MLs,CP,AGs DR&E#: (Fig. 6)

MLs Ci¥, %3k ABPC i ERAMIC X475 % first
choice & It EM X b IM 0B I MIC ETH
41£E R, IM o MIC i1 0.05~0.2 ug/ml & 5 #L
#2o CP @ MIC i1 0.39~0.78 ug/ml, AGs Ti¥ GM
2 DKB X h# 2 fgEhic MIC HfixRmLis

(4) TCs aRHEHOREZH (Fig.7)

TCs T3 MINO o#EH» DOXY X b h T\
720 NA & ST, MLX gD MIC 5% /RL o
£ =

H.influenzae t B.pertussis (¥, & ITHRFFERM:
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Fig.6 MICs of MLs,CP, and AGs against 23
strains of B.pertussis; inoculum  size,
1 loopful of 108 cfu/ml.
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Fig.7 MICs of TCs and synthetic antimicrobial
agents against 23 strains of B.pertussis;
inoculum size, 1 loopful of 108 cfu/ml.
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DB s (fastidious) 77 ABHERETH D, EFRE
HOETHHEBEANSL, B-lactam & L TiX HEE
L % ABPC MK first choice &L IhTE T, AFEL
K AHAEMEORPEL, FRBFEL LFERERRKC
BEhic B-lactam Flic @ i b h, —HTHEKD B-
lactam H|DBIRMNETL T B, i, ERLLD B-
lactam #| T4 5 PCs & CEPs & ioxt L MIS4DBIR
L E-MENEEORE,SED LR T2, FE 8
Lhic Ehic PCs OfgHmE - I HEBIR R 1L D KX
B CEPs GHTHC Lic¥ie X 9, Hi&m B-lactam
KA H o BH Sh, BIERDTETNEY, Z0
ke B-lactam FDBERw X b, H.influenzae i
53 B ¥ FEETi1t, PCs T @ PIPCY, apalcillin®
3|t %, CEPs o CTM®, cefamandole®, (syn)
methoxyimino CEPs(CXM", HR-756®, FK-749%, SCE-
13659), T-1551'%, X LR BFchEDEE Y/ T

% B-lactam | 6059-S? A3, FXT ABPC L i3iFF
—F XX D @R in vitro EHRXEL, BOBRK
B b EOFHHDSHER IR THET EnLYT0, o h
b DOF B-lactam Fit ABPC 1= fX b drug of choice
LT3 HEAThH Do U ED XS 7x B-lactam FDJ
BEBCES, FI3, H influenzae HEHD %
X hitc B-lactam Fi B. pertussis wxfLT¥H ABPC
IVBRICHENEZETHELOERRDOD LI, S$EDE
5&’2@3)1 E?"'Co

B. pertussis @ in vitro FTEIZXRIETHEL,
iR, BAEREFSBEECEUL, UEHES
T, BRAENEL, HELNBBEWTHRTHS MIC §
EBELXEILTHD, OEERRKROFAHME, OMICHE
Rsgi, OBEREC X 2B O VTR RN, K
Bl b EBBRLIc L 5 e MICBIER, Tibb,
D15% BiskieE myEm “BORDET-GENGOU broth” (g
KBY) T 37°C, 18RRI RL 10%/ml Lico 7 BE
¥ X O°F broth T 107/ml, 10¢/ml &KL LER LA
VW, @15% BigsEEm*®E - 1% 7Y Y v in BORDET-
GENGOU Agar Base(Oxoid) ©¥EH|%#&H X & 1= B
FiREE e T 37°C, T2RREIEREHEC LY, FEO
in vitro TEAXPE L1, & MIC JIEFROKKDOF
A, BEERORM B K © “BORDET-GENGOU
broth” AW 5z Ltk b, Eix 108/ml ¢ —EOEK
DK 18 Befsl &\~ 5 B. pertussis & LTk B
AREOBEBCTELABEZ L ThHD, D X5 KEK
RBEY, REBENEL, ERAPTEAIRTHS
BORDET-GENGOU X T 37°C, 48 BRAKE# K &
¥ BBRCTH 107/ml LicB X5 wE5—ERER
YEULUBEBERE TS, H50IIRKTHVWLRT
WAHERFERT 72 BRI RBRAEBREK ¥ I RA%K
HiC 1 B@FFEI L HEDTOC I L, BRIERIK
ET 5L 1/2~1/3 LT THZL, »oERD AR
ENVBDTELTHbHo KT, MIC flE A#gsL
TAPTILAVSBR T\ 5 Sensitivity Disk Agar
L, AEOFBERE L 12X —HA R T % % BORDET-
GENGOU Agar & % H#REL 4223, Fig 1 wRid &5
1z, BORDET-GENGOU Agar M35 ».35 v¥ a4 it
<, MIC HiEm#EL L TER T3 LERINT

BEEEE, &< B-lactam Flicks \~ Ty, MIC
EXEBHIRIEELRRFD12THD, L L H
b, B.pertussis {ToNTE DEFKRI L oiEITLY

G, BT hEBAT 5 70 103/ml, 107/ml,
10¢/ml gefERE D> MIC fERRIE LA, FidRo L),
107/ml g4ERF D> MIC fEix 10%/ml EREREOF LTk
EELL, 2o 10%/ml #fEes MIC {EA R ERT



VOL. 28 NO. 1

CHEMOTHERAPY o

BEKBARTS TH Y, AARFEEELEERCIER
hic 10%/ml @R L 10%/ml @R D& MIC fE%
BETHIBEEEDOHEYIHETE D 2 LAH LK
o1

LlEod & 57 MIC BimEkic B3 % LB S a5
7ok BT, YP0EHCES &, RAME I L i
B-lactam Fx e LT MIC 2HEL, & ELY
BEAID in vitro IE N HK L, T DB, #1E
BEEOBRINEMEN» S 108/ml L 107/ml & o MIC
fEix, PN 8fELicsd PIPC LA DOEKTIX R —
BHRT2EUAOERHTHY, ¥, LOBEBEHEEHI
REDE & OHBAMNAB VAR DOV TRRERFE I AT
K\WDT, in viro FEDO BRI 108/ml #iE
B MIC fETREZ R, THhE TRBEINTEHIC
DWTiE, MIC JIERY R T AIHBEELET 5
LIRLTL BT LT 2o, SEOFERETD
REDBE LIZITRI—D in vitro HEHTHD & Lt
B b O BRI s o foo SEIDEROBAD R
H)ThHHH B-lactam FOKECKT 5 in vitro HE
i, Fig. 4, Fig.5 w3 & 51, PCs T PIPC 73,
¥7- CEPs T T-1551, SCE-1365, 6059-S, HR-756
AGEROFREA L ) W OMCER T, & & TEY)
DRBWCH - T H. influenzae L5tk 1L o> f-lactam
FOMBEN & LT %, H.influenzae (33 25185
% ABPC % &L L T&Ex %5 &, ABPC X b H.influ-
enzae BEZMED %5 PCG, SBPC, MCIPC, CEZ, CER,
CEX (1 B.pertussis WHERZHETH o & T HH
—%, H.influenzae RZtaH ABPC X hENT-5 B-
lactam | (CEPs ‘i3 ABPC » BiZRZOEH &)
C% % piperazine B-lactam #|(PIPC, T-1551), CTM,
(syn) methoxyimino CEPs(CXM, HR-756, FK-749,
SCE-1365), %5 X 1% oxa-cephamycin #| (6059-S) T
%, ABPC X I EHWHWHBEIERRT EK & ABPC
X 9§ ek CEZ,CER L RAEED MIC {BxRTE
Fle o2 BeBECHrh b, B % (X, piperazine 8-
lactam #|(PIPC, T-1551), (syn)methoxyimino CEPs
D 5% SCE-1365 ¢ HR-756, ¥ X O 6059-S Th b,
#%EL L T, CTM, % X O (syn) methoxyimino
CEPs 5% CXM t FK-749 Th %, H. influenzae
L B.pertussis @ 2@EECxT 5 B-lactam F|oD HT
Eh-#EMBEE XD ETEREEABDI K D2AT
bBo #E11x, PC & CEP L TEBEBERRL 52,
% % PC #%m 6 iz ¥tk CEP B 7z /A—on
moiety HEAXIH T\ 5 PIPC } T-1551 & » B.
pertussis it LB SBhIHBENEXET 5 LR H.
influenzae L CTHFEECERTHD 2L, F21,

B U (syn)methoxyimino CEPs D ¥ & % H3 5% 4 %)
1%, B-lactamase ZEM: R H.influenzae ER&S M4 4
B in vitro FENCHEL CRERABOEEY ~Tic
bbb Y, B pertussis it LT, MBAICERK
RHLERZMELCGPIDZ EChHD, 2D L5 il
BILFREADILERE L b BFEOEEOHE N LD
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AEBIRTHILWDONBERT B 5 ', B-lactamase,
penicillin-binding proteins (PBPs), %8 & O
MERBREDOHEL LT X ) —HOEBI DO\ T8
LA ENTWBEDT, H.influenzae % B. pertussis
Z2WTh, 4%, PBPs #X Uz OHRADHEL L
BrExbhb, BEETIE, CO2BBRRTAHE
N-BE DB, BBt OBIFL, T Th%, B-lactam
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SUSCEPTIBILITY OF RECENTLY ISOLATED STRAINS
OF BORDETELLA PERTUSSIS TO VARIOUS ANTIMICROBIAL
AGENTS : UNUSUALLY HIGH ANTI-BODETELLA
PERTUSSIS ACTIVITY OF PIPERAZINE BETA-LACTAMS
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Pertussis, or whooping cough, has been reported to be increased with the decreased rate of per-

tussis vaccination.

Antibacterial activities of B-lactams against both Bordetella pertussis (B. per-

tussis) and Haemophilus influenzae (H.influenzae) were restricted to ampicillin (ABPC) and its deri-

vatives.

active against H.influenzae than ABPC.

Assuming that B-lactams with high anti-H. influenzae activities have high activities against B.
pertussis, minimum inhibitory concentrations (MICs) against 23 strains of B.pertussis isolated from
the patients with whooping cough were determined by the agar dilution method, using “BORDET-GENGOU
broth” as the inoculum and BORDET-GENGOU agar in which one of the twenty-five antimicrobial agents

Recently, PB-lactams including an oxa-cephem have been developed, and found to be more
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was incorporated, that was established in this study. The inoculum size had almost no effect on
MICs of antimicrobials against B.perfussis except for piperacillin (PIPC).

In vitro activities of piperazine B-lactams (PIPC, T-1551) against B.perfussis were much superior
to the other antimicrobial agents. Anti-B. pertussis activity of penicillins examined in this experi-
ment was in the order:

PIPC(MIC : <0.003~0.006 ug/ml ; inoculum size, 1 loopful of 10®cfu/ml)>»ABPC> penicillin G=
Sulbenicillin»Cloxacillin

Anti-B. pertussis activity of cephalosporins including an oxa-cephem was in the order :

T-1551 (MIC : 0. 006~0. 013 zg/ml ; inoculum size, 1 loopful of 10% cfu/ml)>»SCE-1365=6059-S>Cefo-
taxime» Cefuroxime >Cefotiam =Cefazolin =Cephaloridine =FK-749 > Cephalexin

MICs of josamycin and minocycline were determined 0.05~0.2 ug/ml in the former and 0.1~0.2
ug/ml in the latter as the inoculum was 1 loopful of 108 cfu/ml, which were superior to erythromycin
and doxycycline, respectively.

Structure-activity relationships of B-lactams against B.pertussis have been discussed as compared
with those against H.influenzae with the special reference to piperazine f-lactams and (syn) methoxy-
imino-cephalosporins. Further in vivo and clinical studies of B.pertussis infection are warrented.



