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Azithromycin® Escherichia coli, Klebsiella pneumoniaed & O
Haemophilus influenzae\Z3x3 3 5 in vitroflH /E

BARR - KRBT - TIPS
TRARIERL R A W

<7054 PRV Kazithromycin (AZM) D 7 5 LB X 5 i vitodTEIER IOV
T, Escherichia coli, Klebsiella pneumoniaeds & UF Haemophilus influenzae % RERE M & L T,
erythromycin (EM), clarithromycin (CAM), cefoperazone (CPZ) # & Ufciprofloxacin (CPFX) & kt
ﬁ*ﬁ%ﬂ' L7 ' .

AZMIZE. coli, K. prewmoniaeds & U'H. influenzaelZ3F L CilERFH 2 BEEREZ R L2,
REENEILICOWTAIEEMECHE L 25, AZMILE. coli, K. preumoniaeds & UFH. in-
fluenzaelZx$ L, MICFHETIXHBRILB LU LE:, BRETIBERELFIEREZ T L0
2726 AZMIZ E. coli, K. preumoniae 3 & O H. influenzaelZ3F L, CPFX & [F] 4% |Z postantibiotic
effect#H L TW/2y Z LT, E coiDATPRICRIZTHEBICOWTRE L 72#R, AZM 1MIC
DVEF TATPEIZRA L7 FT72, FOREIZEM 4MICE & U'CAM 4MICE FM#E T, CPFX
AMICH L USCPZ 4MIC & D HA G D5 o 726

Key words : azithromycin, ZXEEFH, FEEZL, postantibiotic effect, ATP

Azithromycin (AZM) 1ZKE 7 7 4 ¥ —HICBVTHE
Enhrz, 15SEROZOA~Z7UT5 1 FRIAEMETH
bo KEIOE#E L TR T ABEE I T HEVEIE
FHEET S, AZM®D Haemophilus influenzae, Moraxella
catarrhalis3 & U Neisseria gonorrhoeaelZ3t 5 % MICoo 't %
n#10.78, 0.058 £ U°0.10ug/ml T V), erythromycin
(EM) D1/2~1/4D{ETH %Y, F72, Escherichia colill
%t 9 % EM, clarithromycin (CAM), josamycin, rokitamy-
cinDMICooA5100ug/mlLL ETH B D233 L, AZMD %
MiE3.13ug/m E D 7 05 4 FEIZHAKIBIZH
BHAPEELTWSY,

4, HAIZAZIMD Y T ABMEEIZHT 5 in vitrodl
BIERICOWT, REMEH, HEFMEILE, postanti-
biotic effect (PAE), ¥ 7= EH 2 EHSEH I LIZL 2 H
EOATPENDHEL R LLOTHET %o

I. EBRHMBSLUERSE

1. fEREH%

BREREDOEREKR TDH B E coli K-12, Klebsiella
pnewmonice ATCC29665 B & U H. influenzae ATCC
10211 %R L7,

2. fHERZEA

AZM(7 7 £ ¥ —83), EMEFHRIE), CAM(KR
TE#UE), cefoperazone (CPZ, 7 7 A ¥ —H¥) B X Ucip-
rofloxacin (CPFX, /N4 ZVEFTE) OWTFh dHffD
HorREREAVZ A28, v27074 FRlIZAS / —
iz, CPZ, CPFXIZREIKICEmML, EEFERIREET

1) VBRI (PBS) THAM L7z E72, X¥ /- VDK
BEFLIBUT 2D L) ICEBERAR L2

3. fERSEH

BT 8¢ 22 |12 |X Mueller-Hinton broth (MHB: Difco) %,
MIC, & # /EH, PAEB L WATPE D #IE X Ca™
50mg/17% & O IZMg**25mg/1& % B X H WAL A
MHB* Zf#H L 7=, FLREELDEIZIZ X Mueller-Hinton
agar (MHA: Difco) # € L 7zo 2B, H influenzaelZld,
NS ORIEER L U E H R H ICFildes enrichment
(Difeo) 5 %ML THWZ,

4. BEMHREE

MICOHIEIX, HAFLFEREFIFTEE IR,
BEMAATEICL D ITo7z, BEERLH10'CFU/mlIC
HAEL, EHEAMHBOA-7:96 K7L — hiZ1~2
WL, 37CT24RmEEER, ARMICMICE HIE
L7 F72, MBCitheart infusion agar (HIA: = v X 1)
B & O'H. influenzaelZ X Fildes enrichment% 5% ¥sin L 72
HIAZFWT, MICHIERIZ 7L — 251~ 2ul$fE L
7ztk, 3TCCURHMEELEFORD O o2&k
INERIRE L LTz,

5. HWER

37C C2ksfiRMEIEE L TR HOMER OB (W
10°CFU/ml) I P EiREDEH ZFEML, 37C TIREKE
EETW, 1, 2, 4, 8BIU24KBBZOEEKL HIE
L7z ERBIIEERRL/-ERZERER L ICBAT
BT EIZENKRDI, B, EXHOEELZEICHI KR

*T607 FAERTHILBXHBEHAATS
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CERTABAIEKTI0OFICHR LAY SIVOERE
Bho@lE L7720, MHEFEIZ>100CFU/ml& 7% -
77

6. FIAHZEBEMSEIC L 5 TREEIEE

37C C2R M RERTEE L TR 7o B O B (K95
X10°CFU/ml) # 1AEE A N—F 5 AZ8KL, A5
A FHFTALDERNEEBLUORER 7 4 VAERIZO
7k, NT T4 Y THALL, 29 LTERLAER
Z37TCTHEEL, IEDOKEICMHEZEMRE THORE
BB,

7. PAEDEIE

37°C TR MR IE L 5 7o xH BB I O B (B
10°CFU/ml) I2, BEHZ ZNFNORERE D2MICIERE
Wb LI CmMmL, EHIZ37C CTIERIREEE L 72,
FOEERW % 37C OMHBTL00/5 IHFRT 52 & T
EHEREL, EHII3TCTIREREELHT, At
FIRRD i TRFEIICAR S ZHIE L7z, %8, PAER
KROFNZE Y KRDT=,

PAE=%KBR £ R ICEAILEE A1 logimT 2DEL 72
i ] — A LR A1 loghg ¥ % DI L 72

8. ATPEICRIZTEE

37C T2 IR R 2 L T B O B i (1
10°CFU/ml) KT iR OEH 2R L, 37C CTiRER
ERITWV, 1, 2, 4, 8BLU24KRMEOATPE 2 HIE
L72o ATPEYWRENEIZY ~ 7V 2mlICEXTRACTANT®
(Promega) 2501 % #ANL, 25C T1l05 M EANATP
DM & AT o /2%, 100 % FRH L T Luciferin/
Luciferase X (Promega) 100 % @MML, 72725120V
3/ A—#%—LB9501 (Berthold) T1O0MMMIE L 72, %
7z, ATPEIZATPIZS (Sigma) D 10fEFHFRYI % AT
R L7 EM A EIC|RE L 72,

I. # R

1. MICXMBC

E. coli K-12, K. pneumoniae ATCC29665 38 & 'H. in-
fluenzae ATCC10211 124+ 5 AZM 7 & N2 B D
MICH & U'MBC % Table 112777

AZMOMBCIIAF BRI & FARIC, WFNROBEMRIIH L
THMICL R LR /R L72o AZMD EN 5 DfEIX0.78 ~
6.25ug/mliZ5 A L, EMB L UCAMD1/4~1/8DK &
ETHolzo 72, CPZE L UCPFXMDMIC & MBCiZ &
3 120.10pg/mlLLFTH o 72,

2. BRHEIER

BEVERIZOWTHRE L 72 R % Fig. 1~31IR 7,

E. coli K-12 (Fig. 1) {24 L, AZMIi36.254g/ml (4MIC)
D EDERE TIlX4RRIA I, 1.56pg/ml (IMIC) Tld248F
B ICRIERAUT ICE A B €72, —F, EM 50
pg/ml (4MIC) B X U'CAM 50pg/ml (4MIC) Tid, 24H¢f
RIZH2.5 logDHEEH D WA TH > 72, CPZ 0.054g/ml

(IMIC) T31 logD WA % /R L 7214, 244 ICH
HESEHSFRD H Tz, CPFX 0.20ug/ml (4MIC) TiZ, 1B
B CHEPSREREUTIET 2N BB ER R L
72

K. pnewmoniae ATCC29665 (Fig. 2) {ZxF L, AZMIiZ
100.g/ml (16MIC) T24 R I B A R RR LT 12
B S E725, 25ug/ml (AMIC) TIIHEIT24BERI 212
MEAEEDFI1/1000& % 5725 AZM 6.254g/ml (1MIC)
TII8HEM H T TREAHA L7 b O 024K H %I I13H
WIEASER® b Nz, AMIC D CPZ (0.20pg/ml) B & O
CPFX (0.10xg/ml) T, 4BsMIH F CHREEAERL
A, BREM R O FHEAGED Tz,

H. influenzae ATCC10211 (Fig. 3) i2x+ LT, AZMIiZ
3.13ug/ml (4MIC) LA L DR TI2iRIN4BE R %12, 1.56
pg/ml (2MIC) T8R4 F CICRIHMALTICH &K %
WA &7, EM 12.54¢/ml (4MIC) B & IFCAM 25ug/
ml (4MIC) % 7z, SEFfI4E CICHBMARBBRLUT
WA &8 7z, AMICIEE O CPZ (0.10ug/ ml) B & O
CPFX (0.05 g/ ml) D W EF &, AZM 1.56 ug/ ml
(2MIC) & 1) b §§H 5 72,

3. EREFMELBEOBIE

E coli K-12ICAZMEER &€ /- L &1, 2, 3, 4B
L USRI EOEEICRIZT HE #Fig. 41377,

AZM 1.56pg/ml (AIMIC) % fEH S ¥ 7354, HiKiZl
R\ —E R RALE R L7245, ZO%5EEH $ TiL
% b WICBEHEBE RO Lo 72,3.13ug/ml (2MIC) T,
1B OVER THIRR AL L, 2RM% I LE S
MELER L7, SEEBIZOBRTII—HAEEI DD
b7z, 6.25ug/ml(AMIC) Ti, BALL 7ZMKEA D 5
M, 12.54g/ml(8MIC) Ll LD T, BALB L OEH
BHRER S N7z,

Table 1. Antibacterial activities of azithromycin
and reference antibiotics

Organism Drug Mic MBC
(ug/ml)  (ug/ml)
Azithromycin 1.56 1.56

Erythromycin 12.5 12.5

Escherichia coli Clarithromycin 12.5 12.5

K-12

Cefoperazone 0.05 0.05
Ciprofloxacin 0.05 0.05
Azithromycin 6.25 6.25
Kilebsiella Erythromycin 50 50
preumoniae Clarithromycin 50 50
ATCC29665 Cefoperazone 0.10 0.10
Ciprofloxacin 0.05 0.05
Azithromycin 0.78 0.78
Haemophilus Erythromycin 3.13 3.13
influenzae Clarithromycin 6.25 6.25
ATCC10211 Cefoperazone 0.025 0.025
Ciprofloxacin =0.0125 =0.0125
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Fig. 5 ~ Fig. 7 2

&, E. coli K-12, K. pneumoniae
ATCC296658 & U'H. influenzae ATCC10211 O i #f 2

E. coli K-12 (B EHIF) (Fig. 5) 2B VT, AZM I. 56

pg/ml (IMIC) T3, 2 M M RAL L 72 W7 ik R
SRR TR, niz, AREM%E T & SICMRILL 7225, FhLEX 3
Azithromycin Erythromycin and clarithromycin Cefoperazone and ciprofloxacin
9 9+ Control 9 Control
8 8 8 e}
CPZ0.05 pg/ml ,/
/
- 71 7 - amicy
& AZM 0.78 pg/ml® (1/2MIC) 7
SRR iy S F: 6 < CAM 12,5 pg/ml (IMIC) 6 < 7
8 SR e K. TITo=- B \ 7
@ 541\ % 5 ) “""4'8-;.;_ 5 —‘?@f@:g—-— <
S N S/ AZM 25 pg/ml (16MIC) EM 12,5 pg/ml 7 e EM 50 ;E%Inlﬂc Wi CPZ 0.20 pg/ml (4MIC)
WD 4 AMIC) 4y e o
2\ ~.\AZM 1.56 pg/ml (IMIC) “w N -
37 'Q \ T 3 CAM 50 ug/ml (4MIC) 3} CPFX 0.05 pg/ml (IMIC)
\ ..... + CPFX 0.20 pg/ml (4MIC)
-16.25 pg/ml (4MIC) . Hg
=2 o9 =2 T T T T =2+
012 4 8 24 012 4 8 24 012 4 8 24
Incubation time (h) Incubation time (h) Incubation time (h)
Fig. 1.

Effects of azithromycin, erythromycin, clarithromycin, cefoperazone and ciprofloxacin on the viability
of Escherichia coli K-12.

AZM : azithromycin, EM : erythromycin, CAM : clarithromycin, CPZ : cefoperazone, CPFX : ciprofloxacin.
3 : Drug concentration

Azithromycin Cefoperazone and ciprofloxacin
Control Control
9 _
/5
84 J/ _eETTTTemme—- ﬂ 8 - CPZOOSug/ml, I.
. p::ae AZM 3.13 pg/mp” - (1MIC) , / .
ey (1/2MIC) P ,. y / /,
E B AZM 6.25 pg/ml,*’ LA
P e oy IMO 64 CPZ020yg/ml " i
% ° . 9“*'-5 AZM 25 pg/ml a  @MIO o i
a0 9] N, (4MIC) 5 Q e /
3 \,\‘ -: ‘ "/ ,,/. ”
4 Q. \_\ 4 - ':Q\O\O ﬁ K
% o PR oA CPFX0.025 yg/mi
31 AzM 100 pg/ml 374 Ty MO
(16MIC) A " CPFX0.10 ug/ml(4MIC)
=21 TT | O— =244 T T
012 4 8 24 012 4 8 24

Incubation time (h) Incubation time (h)

Fig. 2. Effects of azithromycin, cefoperazone and ciprofloxacin on the viability
of Klebsiella pneumoniae ATCC29665.

AZM : azithromycin, CPZ : cefoperazone, CPFX : ciprofloxacin.
3 : Drug concentration
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LEALE RS Y, 2ARMBOBEIZB VT O HERE
BEBIUHEE LIRS N e o7, 72, E
coli K-121ZEM 12.5ug/ml (IMIC) % 4BSRfERH & ¢ 5 &
AZMDE L R ICHEOMEILAFRO S5, 50ug/ml
(4MIC) TEHAE DL VEE S Wiz, CAMDE A,

12.5ug/ml (1MIC) 3 & U'50.g/ml (4MIC) 4EEEI OVER T
HIADBAL D HER S N7 (BERTER) o

K. pnewmoniae ATCC29665 (4B:f %) (Fig. 6) D4,
AZM 25ug/ml (AMIC) DIEA TRAD AL L 7 581 L
7R HERER S 7z, 6.25ug/ml (IMIC) T, B OMEALL,

Azithromycin Erythromycin and clarithromycin Cefoperazone and ciprofloxacin
Control Control Control
9 9 9
_____ — EM 3.13 pg/ml (IMIC) JPPE s
8 AZM 039 ug/ml® 8 B o o 8- / % CPFX0.013 pg/ml (IMIC)
. (1/2MIC) CAM 6.25 yg/ml (IMIC)
_ 74 H 7T ~HB—---m 74
g e \ gee RS S AS)
~ QY \ L Sso \
) A s v < v §
6N N 61 A% ~q 69 % CPFX 0.05 pg/ml
@) AT N L W (4MIC)
= Y Y B, AZM 0.78 pg/ml VR "B LA
w 5% ‘ " \\\(IMIC) 5 - "‘ 5 “A‘-,\ e
B Y ~ v n e R
3 . <> '\ A AZM 156 /\l\ A " ~EM12.5pg/ml A \"'\-:\O __;L-—"O
44 L .56 pg/ml™~ - VL (4MIC) - RS i
LN eMio . A R T ve/ml
34 @\ AZM3.13ug/mlieMIC) 3 T CAM 25 pg/ml 34
\ N (AMIC) CPZ0.10 pg/ml ..
- AZM 6.25 pg/ml(BMIC) (4MIC)
=217 Q— =217 71 7 2 %— =27 T T “o—
012 4 8. 24 012 4 8 24 012 4 8 24

Incubation time (h)

Incubation time (h)

Incubation time (h)

Fig. 3. Effects of azithromycin, erythromycin, clarithromycin, cefoperazone and ciprofloxacin on the viability

of Haemophilus influenzae ATCC10211.

AZM : azithromycin, EM : erythromycin, CAM : clarithromycin, CPZ : cefoperazone, CPFX : ciprofloxacin.

¥ : Drug concentration

Time Concentration (ug/ml)
) Cont. 0.39 0.78 1.56 3.13 6.25 12.5 25 50 100
1 1 1 1 1 1 1 1 1 1
14|
29 |
| o TTRBRERN]
3 I A@@ IR R R RRRRRRKKN
T R 2N 2 R A A N N O S N N N N N
_ O 000202 %6%%0%0 %0 %0 2 % % %
| N ARSI
TR
5 I ,«@ A RILRRN]

[ ] Normatcell R\ Filament cell

Swollen cell m Lysis

Fig. 4. Morphological effect of azithromycin on Escherichia coli K-12.
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BALS L B EHTTED b7z, 3.13ug/ml (1/2MIC) H. influenzae ATCC10211 (3B5M7%) (Fig. 7) DAL T
Th, HOMRMIBLUWILPREREIN:, —F, 1%, AZM 3.13ug/ml (4MIC) THAL B & B HE 2,

IMICOCPZTIZEHRAT, CPFXTIIMRILLZ@AE  0.78ug/ml (IMIC) TId WD mRIL AT S Nz, £ 72,
=53 (WA 1.56ug/ml (2MIC) T HENMBRILE & UG W 1K HHETE

Fig. 5. Phase-contrast micrographs of Escherichia coli K-12 exposed to 1.56 ug/ml of azithromycin.

Control Azithromycin 25 pg/ml 4MIC) Azithromycin 6.25 pg/ml (IMIC)

B

"Azithromycin 3.13 ug/ml (1/2MIC) Cefoperazone 0.05 pg/ml (IMIC) Ciprofloxacin 0.025 pg/mi (1MIC)

Fig. 6. Phase-contrast micrographs of Klebsiella pneumoniae ATCC29665 exposed to azithromycin, cefoperazone
and ciprofloxacin for 4 hours.
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SRR A, —F, EM 125ug/ml(4MIC) 23
WTiE, ROMERZOLLLT, HEFBILL . EM
3.13ug/ml (1MIC) Tidcontrol & Bl DEFEAZED SN
720 F 72, CAM 6.25ug/ml(IMICHIZ BV THEIZMEILL,
—EEREAFER S N2AHS, CAM 25ug/ml (4MIC) Tl
BEROKELELEZD SNk h o1,

4. PAE

AZM, CPZ B X 'CPFXDPAEIZ DWW TH#E L o4&
% Table 212~ T,

AZMIICPFX L [A#%IZE. coli K-1242%F L TPAE % 7R
L, 105 Tdh o7z, CPFEXDPAEIZ28KRITH Y,
AZMIZHR27TEBE R EVETH o 2o K prneumoniae
ATCC296653 & UFH. nfluenzae ATCC10211124F L C,
AZMIICPFX L W #1.2~6FRWPAELX R L, FhEi
18BLU12BHM TH o7 —FH, CPZIZVTHOHEIC
#F L TLPAERRE Lo T,

5. ATPE

E coi K-12I1ZAZMZER 82/ EDATPENRIZ
TEHEBIZOWTHRET LR % Fig. 8I1I7R T,

AZM 6.25ug/ml (4MIC) LA LT, iRIN1EERGLLIZATP
BIXEMA L7zo AZM 1.56ug/ml (1MIC) Tl 4 B FE 1% A
524K % £ TATPEMHA L72A%, 0.78ug/ml(1/
2MIC) T 8RFRI LIRS L7z —F, CAM.EMBI
CPFXTIZATPEIZARFM &N HEA L, 24FF@KICE
WTHEIMIZEED SN Hh o 72 CPZ(AMIC) Tid 285/

Azithromycin 3.13 pg/ml (4MIC)

Azithromycin 0.78 ug/ml (1MIC)

B SR L7AS, 24B R IIHIMABRO b, 72,
ATPE 244 5 AZM IMICO ££% (X, EM 32pg/ ml

(4MIC) B & UFCAM 32ug/ml (UMIC) DEHR & FFERE T,

CPZ IMICHE & UFCPFX AMIC X W BB & A 25 o 1o,
I #BESLUEE

AZMOIE DB FEO~R 7054 FRIEEXRTT S
LRBRHEICHTAMEANKBICEZEEATV S, H
mfluenzae, M. catarrhalis B & SN, gonorrhoeae \Z 35 § 5
MICg0!30.05~0.78ug/mliZ 534 L, EMB X UCAML Y
L2~4fEEN TV AY, —fMIC~Y 7O 74 VAL, %
HMOBVBKKIZESWIEHENED EBEED D

Table 2. Postantibiotic effects of azithromycin
and reference antibiotics

Erythromycin 12.5 pg/ml (4MIC)

Erythromycin 3.13 pg/ml (1IMIC)

Organism Drug PAE (h)*
- ) Azithromycin 1.05
Esche}zt_clhzza ok Cefoperazone -0.20
Ciprofloxacin 2.80
Kilebsiella Azithromycin 1.80
pneumoniae Cefoperazone -0.05
ATCC29665 Ciprofloxacin 1.50
Haemophilus Azithromycin 1.20
influenzae Cefoperazone -0.75
ATCC10211 Ciprofloxacin 0.20

* The bacteria were exposed to 2 x the MIC of drugs for
1 hour.

Clarithromycin 25 pg/ml (4MIC)

-,

Clarithromycin 6.25 pg/ml (1MIC)

Fig. 7. Phase-contrast micrographs of Haemophilus influenzae ATCC10211 exposed to azithromycin, erythromycin

and clarithromycin for 3 hours.
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Y, 77 LARMREITT AME G, FLEY
ZEeBHLNTWAEY, LHL, AZMIZE colids & UK,
pmeumoniaelZ 3t LT, MICooA¥F NN 3.138 & 1U16.25
ug/mlTHNY, =705 4 Fil& LTIZIREH ok
VRO LN, AZMD Y T LEMEEI T BHE I
LOBEHE LT, Farmerb®id<27 05 4 R E|ZMA
SNIN-AFWVEICLDERLZBETF L, lipopoly-
saccaride (LPS) £ IZ £ #E ¢ 5 self-promoted uptake path-
way E OMEERICL D), NESAMENREL DT
HHLHEL TS,

BEEHOREFIIBVT, AZMIZE. coli, K. prewmo-
niaeB & UH. influenzaelZ3xt L, IMICIHREE THREAIIER
R L72H, EMB X UCAMD IMICHRE (=BT 515
BHRENTH o7z AZMIERBEDE. coliD LREELIED
BEOERE, IMICEEMETIIEADOMHE/L, Hik
ETIIR LB L UBERILREO N, w7504 FH|
EDY N EHEERIL, BFECRMEBEEYEE
T57:0, BRICKELRIZTILFHIOATVS, L
L, MIREOAIMTERESER SN2’ 4%
CELHOECRBRBEZLHEEL 2V EWNRBINSE, —
7, IMICRECHERLLAEIE, 4RMUBEEERLY
RELMolze LBLEHS, FOBRETOERAIRE
MThrILzZExsl, MRALI-EFIIBETAS
El, ZTOWELHEF LT EFFINLENSN
%, ¥7:, ATPEICRIZTRHELRF LIER, RE
YER &L OBEMIIED SN, BEIKEIBALLT

Azithromycin

Erythromycin and clarithromycin

WIZIZh b 6, A IC SR ORFATPHHERR
& N7z, Ishihara ™IS AL T, REWER T
TIEH) 2 AMB VR S, EAMMTOREL L UE
B DA VTR & N2t [ 2L B OATPIZFRAF
LTt LTBh, RADERERE B L7
TWRELOMRENI BT, BAERICLNBERENTHR
Wz LN SN BHRORBA S BRI N TS
CEhL, CORBIERLATPENDHBOMEIL,
IR FRG AR DATPIC L A D DT 2 LR S Nz,
¥ 72, AZMIZE. coli, K. pneumoniaedd & U H. influenzae
DWFTIUIHK L TOCPFX L FHBRICPAER R LT 77
LB ICX L CPAERRTRAE LT —F /0>
¥, 7 I EBEEEOBREAKBEEHB L U VIS
LHFIAEN SN T WA, PAEDOIEAMTE I EEIAIC X
DWR%ZBA, w2074 FEIOPAEWR Y —4% v FTh5
VRV —LAD50s 712y b LEFIDESIBEES N
HITORBEEZONTVS, HEFERICL )ZIT
PeF A=Y ROEET S FETORMEOPAEICHET S L
EZHNTWAZ L LY, AZMORL 72D R BEIE
HIlE2HEND Y 2~ bPAEDERTHHLEZS
Nb, 7, Kuenzib@id=2 054 FRIZZ T A%
BB L OH influenzaelZxt LPAEXE T A5 L#HE L T
b, A E DWRE TH influenzaeD M IZE. coi B X UK.
pneumoniaelZ3t L COPAEX BT A Z LW FEE & N/z,
—%, ¥ 7 2 LHITHAHCPZIZPAERRE & d o 72,
Hanberger &' % B-lactam#| |2 B T, BEHEDOFLREZEL,

Cefoperazone and ciprofloxacin

Control Control Control
10 105 10°®
3 AZM 0.78 pg/ml®,” 3 CPZ 0.05 pg/ml 0
] 1/2MIC) amicy ,
4 ’ 1 CAM 12.5 ug/ml e
-7 d -7 -7 CPZ0.20 yg/ml 7
] O Ao,
g ’EE‘“*B{, I & "=O._. EM125pg/ml 538“~ AL TR
PR :: P A ~. S~ qu i
&/ ma . aMisepg/ml | T T TN MO Saglr
< 10 -.., (MIC) 1075 K a--toee R0 SN0 TN 107 U’
I ¥ CAMS50pg/ml T IsS P e 8
0 g e (4MIC) : CPFX 0.05 pg/ml
| A © EM 50 pg/ml (IMIC)
10'9_E AZM(fl.\i?él)g/ ml e o 10‘9 (4MIC) 10'9
AZM 25 pg/ml (16MIC)
T 1 T T T T T T T T T T T —
012 4 8 24 012 4 8 24 012 4 8 24

Incubation time (h) Incubation time (h) Incubation time (h)
Fig. 8. Effects of azithromycin, erythromycin, clarithromycin, cefoperazone and ciprofloxacin on the ATP

of Escherichia coli K-12.

AZM : azithromycin, EM : erythromycin, CAM : clarithromycin, CPZ : cefoperazone, CPFX : ciprofloxacin.
3 : Drug concentration
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BEHATPES L UPAED R ICBIMELBEMEA4RLTH
D, 75 LABMEICH LPAEZH T 5 B-lactam&1, A
NEeREERA AL, BEDspheroplast{b 5| &I 7
EHRELTWA, CPZOFA, KBEDPBP3IIXT A
BAEABR D, BOSRINLEL2BEOR % HE L
BOMEALFIZERI T, L2 LRSI OBEIC
EEGHREOMELMES 0, ,%HH%;@ATPEfﬁiéDu
L, PAERRE hdrolcbEX bNA, —F, AZIM®D
ERIC X AREORREEIE, ¥ vy ARHEEICED
AZMBH B\ NVE7 7 704 FERFED A A =X LITED
Flaz a7 EZ 5N, CPZOBED L ) ICHED
TEREEALICHE ) ATPROBMIBEZ SRS
YA

CHNLDERIYN, AZMO Y 5 ABERICHT5/E
HELTUTOZ EDPHEESIND, 1) AZMIZERLH,IC
SNEZEEL, IMICU EDEE TATPEDRS S
RO LFREER 2R T 2) AZMIZMICHHE THADMH
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In wvitro antibacterial activity of azithromycin against Escherichia coli,
Klebsiella prnewmontiae and Haemophilus influenzae

Akira Komoto, Masako Otsuki and Takeshi Nishino
Department of Microbiology, Kyoto Pharmaceutical University
5 Nakauchi-cho, Misasagi, Yamashina-ku, Kyoto 607, Japan

The in vitro activity of azithromycin (AZM), a macrolide antibiotic, against gram-negative bacteria was
evaluated in comparison with those of erythromycin (EM), clarithromycin (CAM), cefoperazone (CPZ)
and ciprofloxacin (CPFX). In this study, Escherichia coli, Klebsiella pneumoniae and Haemophilus influen-
zae were used as test strains.

AZM showed concentration-dependent bactericidal activity against all the strains tested. Morphological
observation with a phase-contrast microscope demonstrated that AZM produced elongation and swelling
of cells in E. coli, K. pneumoniae and H. influenzae at around each MIC. At high concentrations,
bacteriolysis was observed. AZM had a postantibiotic effect against E. coli, K. pnewmoniae and H.
influenzae, similar to CPFX. The bacterial ATP of E. coli was reduced after exposure to 1 MIC of AZM, and

its activity was similar to that of 4 MIC of EM and 4 MIC of CAM and superior to that of 4 MIC of CPZ and
4 MIC of CPFX. :



