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THI74 FREEWE TH 5 azithromycin  (AZM) 22V T, HMRERAORNMEERICH XI2T
EELRY L, HRIZBRETARD LZERLZMR 5 5 (BR 28, K& 36, £ 12
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Escherichia coli %X U &3 5 Enterobacteriaceae I3 2ER THREHE L U ERTHICERHICHS
T HEMmAZED bz, Enterococcus 1 3—EOEMTRATOEZRIBD SNz, 2kl LTidX
EREBIBOONLEh o7, TOKE, HAMARKE 2 FITEEORIFBOON, RAHEET
XL EH T 5 Bifidobacterium, Bacteroides H ¥ 5H B L URERTRICEEORD &R L1-ER
22 AED O, BABERBEIZVTROEMCBVWTORELZERIZD O LN o7 TFY
BIEREN 75 ABRUEEHPCERAORE RMMARD SN EME L7238 5 BEkE L 1 HIC
H591Z Candida PIFABEDOEBEE L &> Tz, C. difficile B X U C. difficile D-1 iRz ZTh
Fh 3 TR SN, ZOWHREERCHERI L, o7 5 HMERS LA 1 FITRBRBIRDICE
BEOTHRVED bRl BEHDO AZM i}, TRTOEATHRGPBIUCEERTH 25 HEToOKE
PoRMEN, FOREIX 0.6~2,116.0ug/lg Tholco BRESMKOEHNBRIEOREY TIZ,
Enterococcus & Bacteroides TSR THIZ AZM ® MIC ORBVEHNE  LrEmMED LN,
UEOE&EH, S, AZM i3, HEHEMMICO- ) BERICHESh L, AMEOBRNMEERICB X2
THEEI L WEHLEZOND,
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Table 1. Patient background and method of administration of azithromycin fine granules
Body Daily dose
Case Sex Age weight Diagnosis (mg/kg X time)
no. (kg) Duration (days)
10.1x1
1 F ly2m 9.99 Bronchopneumonia 3
10.1x1
2 F 8y2m 24.8 Pneumonia 3
10.0x1
3 M 4y2m 16.0 Salmonellosis 2
19.6x1
4 M Ty2m 23.0 Salmonellosis 3
10.0x1
6 F 1y10m 11.0 Mycoplasmal pneumonia 5
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Fig. 1. Chemical structure of azithromycin.

nNTwihdhol, 5 Hki: AZM N 1 Bl 10.0~
196 mg/kg # 1 A 1 MEOHLS L, L5HMIE3
25 HEE L7z, SEROK, £k, #E KB4, 1
Hix5&B X U5 MM % Table 1 IR L7

B AZM OBERICH - Tit, REBICRRONE
PHPLAELEB .

2. BREEBIURELFB®

AZM # 5B, EHREOHRELBRL, &5,
BERLLTICHRERTRBORELZRNLT, BFE 1¢
FICEThI2EEHABEOTM - REBLUVEMBGIRL
To7zo FRFIC AZM OBEHIRES XU Clostridium
difficile D-1 RO ZEZ T o 720 T —HOZ RIS
DWVT AZM OB/NEERILRE (MIC) %#lE L 7=,

BEIZPMBE-ZHICY—FFa—7 (KB 2R
ML, MAEHT 4C TREL. BEFHMEOS
M- FAEBIUCHEBEIHIZ, BRERNSE 24 BRI
fToto T, EABRENEHOREIE, RIHE-20
T UTTHRERFELAUZICH L

EREEOFMITROEBY TH2,

1) BEPMEOSHE - FES X CHRNE &

BRLA-KEEZRAEREERXE (Anaerobic
System Model 1024, Forma Scientific #) AT 1 g
B, Table 2 IZRLZXROFERE® 9 ml 2z T

Table 2. Bacteriological medium

Solution 1 (0.78% KsHPO«)
Solution I (0.47% KH.PO,, 1.18% NaCl, 1.20%
(NH.):804, 0.12% CaCls, 0.25% MgSO. - H/O) 37.5ml

37.6ml

0.1% Resazurin 1ml
L-Cystein - HCI - HiO 05¢g
26% L-Ascorbic acid 2ml
8% NasCOs 50 mi
Agar 05¢g
Distilled water 860 ml

Table 3. Bacteriological medium
Aerobes

Mannitol salt agar (Nissui)
EF agar (Nissui)

DHL agar (Nissui)

CLED medium (Oxoid)
NAC agar (Eiken)
Candida agar (Nissui)
Trypticase soy agar (BBL)

Anaerobes

BL blood agar (Eiken)

Brucella HK blood agar (Kyokuto)
KM-CW egg yolk agar (Nissui)
Veillonella agar (Difco)

BEE agar (Kyokuto)

Modified FM agar (Nissui)

CCFA modified agar (Oxoid)

LBS modified agar (Oxoid)

+ACRAL R, CoOWEAVT 10 HARRAZHE
BRLBHE L, ChEEBEA~RYML, Table 3 &
AL FHREER EC 50 pl FOERCHTL, 2~
5— VHTHRI8IKL 2o Table 3 DFEHEHNH D
Trypticase soy agar, BL blood agar, Brucella HK
blood agar, Veillonella agar, CCFA modified agar
I2i3 5 % EBisMIN %, Kanamycin CW agar (Zik#
WRIBEE S5 % LA L) Egg Yolk 2ZThEFh&EmL T
MR L7 = BBAYERAOTHOS I NS 24~48
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AN EGTICRELTRTRABLABICRAL
oo WPAMEEMERIEMIE 35 T, 48~172 BrM, MRS
BRRE I RALERERAT 35 C, 72~96
RS, FEBLUEMANET-2. MEDR
S€i% Manual of clinical microbiology 5th ed.' I\,
FHOE LOREHRRE, 75 ahalA0BR, F4
MEGTICBI2RERBS LU SEELEHERR
BRICEVITv, MAREIC VTR, LEICELTH
HOELETLMYIMENR2US N5 7 4 —CHHF
L, ARDOMBLET o, BEHAMIIEHEL EOR
EMER=aT7Vag=—HY v ¥ — MC-707 (A F
1at) THEL, RE1ghOEKE LTRLE.

—EHOTMEKICDOVTIZ AZM O MIC % HAR{L¥H#
BFEQREES IS VREL, KM, B5Pk
CUICHEERTHROEH X R L,

2) REHERIREORE

R A-RE IS 1g 2R, 45R01MY VB
REW (pH 7.5, 1 % Tween 80 &4) £ifMLKE
IF4 X L7otk, BLOTME, LE*RARGHCHE
FMLUTHME L7, Antibiotic medium No. 11
(Difco) % MERK M L L, Micrococcus luteus ATCC
9341 *REBELANA AT v (MBF1 R
¥) TREMEZfT-~. REFBZEE L -REH
B Tml 273 RAF v 73— VIZFELERE L
720 4 T T 1 RHBERF LAFRE 50 u] O
FRBLRARTE RN —F 1 R 7% BE, 4T
T2 WM PMILBL 2%, 28 CT 20 BERIEEEL 72,
R L -HIEMNOEELME L, SEEmBREZERLL.
BAELFRICAEL %, BREHRIVBREZEHL
2o %, RBEICBITHRBBRE 0.1ug/g THolz,

3) C. difficile D-1 fUR DK

C. difficile D-1 LR OKMIZ, BEICHED 01 M
) AEMBRER (pH8.0) #MATXIHEFL, 4T,
10,000 r. p. m., 20 &L M, LiF% 0.45 um
® Millex 7 1 V¥ — HA (3Y)K7) Till8@L, €D
WHEZRE L LTHW . D-1 fiROKHIZ, D-1 5
FoIARE (FA¥ o) ZHVWETITFY IR
BREEICIVITo. WEIIHBL A Enterotoxin
D-1; 0, 125, 250, 500, 1,000, 2,000 ng/ml *Eh
FhiRE LTHERLEZa P — Vv EHREL, 0
ng/ml # X ¥ 125 ng/ml % (-), 250 ng/ml % (%),
500 ng/ml % (+), 1,000 ng/ml & ¥ 2,000 ng/ml
% (2+) ELTEERTI o7

IL. R |

1. S X UHLEER
AZM %85 L7 5 fivh 1 8 GESI 5) TEREOTH
(RE~RRE) p@EDH LI, ILFAH B L CEREH
RHRALTHSZHRITALHNTE, HERT 2 BHE
kL7, T, W, BELELOWHFERIIER

Hohehor.

2. WMIENOES

5HANORM 1 g POMBENER % Tables 4~8 BLU
Figs. 2~8 ISR L7z, EEMICE Y, WM, dBOLEIIC
RETFOIZ LD EMNA LN, BERAD AZM 54
BIUBRERTROGAENREICOVWTADL,
#l 2 TGS, EF 5 THREMIC, ThEh—-A%
OREORIIED LN, —HRALERYEIIOV
Tit, WFhOERICBVWTOLRELZEDRREDLN
Bhole

HENOEYMEALL, FARBEOIEEMTHS
Escherichia coli %12 L &3 % Enterobacteriaceae
2, TRTOEFATHRSPBLIURERTRICEHIC
WA+ BEmMABD Shic. Enterococcus &, fEM2,
3, 4, 5 THEFH LXK 5#IC Enterococcus
avium PRBBRUT L2 Y, E. avium DAHRH &
NTWHER 2 Tid—B8%1C Enterococcus A MR
DFEhol, ER 5 CTRRAKBICRBIN TV
Enterococcus faecalis, Enterococcus faecium &AL
727=%, Enterococcus ROBEH D R LM+ 5 B A¢
B oSNz, FEM3, 4 Tk E. faecium ML, BN
TOEZRMBD bhrz7:%, Enterococcus BR& LT
X, BRICKELZEDIZDON o7z VP HEM
® Staphylococcus NEBYICIZ—EDRMIIED Hbh iz
Pofie TFUBERENEYS ARUEEERLPHANR
EhEmrBZd o EMEEh 7245, AZM # 5 B
M5 L7-5EM 5 T, #5%IC Candida PML, &F
SUFROBEBERL 2o T

BMEBEROTEREMED ) b, Bacteroides 1IFEH 2, 4
D 2 PITHREHICRA T B MAS, Bifidobacterium %
fEfl 1, 2 TREBIC—BHEOBEORI BT ENE
Do, BEBREDER 3, 4 TiX, HEMWICIIK
H S Twid o 7- Bifidobacterium H 58T #HIZ
ML, BEEVBETIEANED O, EMA 3
TIIBERDOREE TH 5 Salmonella (group 07) 3§
R L7d oo Eubacterium (3IEF 4, 5 TEERITKR
H3INTWid, WTFhoERMICBVWTLHREEOE
Bz ohidhor,

ZEESPICHEFBY LA-EMEHICOVWTIE, —%
EREZSRTH 8~13 HTHEAEBET 2EmH 2
DoHN, E. coli ZHEM 1, 2, 4 D 3 ATHERT
#% 13~18 HUWICIZEBELSZD Sk dh o7,

C. difficile \JIEH 1 THEE5H], 5P S5UICHS
RTHRZAELT, EM 2, 4 THRERTHIZFAZALR
H&Eh, C. difficile D-1 HiE b FRICREB X h7-2%, 3
Bl bICEEIXEE T, C difficile ® C. difficile D-1
REOHELEXHOMICE—EPHRIED O »
2730

3. ®MEH AZM RE
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Table 4. Fecal microflora, concentration of azithromycin before during and after administration
of azithromycin (10% granules) case 1

Case 1
Organism count® day of study
1 +1 +4 +13
Aerobes Staphylococcus sp. 1,0%10" | 4.8%10* | 1.3x10" | 1.5%10°
S. aureus 1.6%x10* | 3.0x10 - 1.0% 104
S. epidermidis - - - 4.8x10
S. xylosus 1.0x 10 - - -
Coagulase (—) Staphylococcus - 4.0%10* | 1.2x10" | 8.8x10
Streptococcus sp.

a ~hemolytic Streptococcus

B -hemolytic Streptococcus

y -hemolytic Streptococcus

Group D Streptococcus

Enterococcus sp. 1.2x10° | 7.2x10* | 3.6%x10° | 8.8x10’
E. avium 4.0%x10* | 4.8%x10* | 26%x10° | 8.6x10
E. faecalis 8.0%10* | 2.4x10* | 1.0x10* -

E. faecium - - - 2.0x10*

Stomatococcus sp.

Bacillus sp.

Enterobacteriaceae 9.1x10" - - 3.6x10
Escherichia coli 2.6%x10" - - -
Citrobacter sp.

Citrobacter amalonaticus

Citrobacter freundii 1.4x10* - - 1.0x10*
Klebsiella pneumoniae - - - 3.8x10¢
Enterobacter sp. - - - 2.6x10°
Enterobacter cloacae 6.4x10" - - -
Enterobacter sakazakii - - - 1.0x10*
Morganella morganii

Hafnia alvei

Group 07 Salmonella

Leclercia adecarboxylata

Pseudomonas sp.

P. putida - - - 2.0x10°

Yeast-like organism 1.4x10* | 5.8x%10° | 1.5x10* | 3.6x10*
Candida albicans 8.0x10* | 1.8x10° | 1.8x10* | 3.6x10*
Candida sp. 6.0x10* | 4.0x10* | 1.3x10* -

Total aerobe count® 1.3%x10° | 7.2x10* | 3.6x10° | 4.5%x10°

Anaerobes | Lactobacillus sp. 1.0x10° | 54%x10* | 7.0x10* -

Eubacterium sp.

Bifidobacterium sp. 1.8x10° | 1.8x10* | 3.8x10° | 7.2x10%

Bacterodies fragilis group 8.0x10° | 2.8x10* | 1.2x10* | 1.8x10*
B. fragilis - - - 4.0x10
B. distasonis 2.0%10° - 1.2x10° -

B. thetaiotaomicron
B. uniformis
B. vulgatus 6.0x10° | 2.8x10° - 1.4x10%

Veillonella sp. - - 42%x10" | 1.2x10°

Clostridium difficile 5.0%10" | 6.0%x10° | 4.0%10°

Lecithinase (+) Clostridium 2.2x10

Lecithinase (—) Clostridium 40%10° | 44%10° | 1.8%x10° | 5.6x10

Total anaerobe count* 2.6x10° | 5.0x10° | 4.1%x10* | 9.7x10*

Concentration of azithromycin in feces (ug/g) 909.1 163.8
C. difficile D-1 antigen (+) (+) (+) (+)

*Viable cell count CFU/g
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Table 5. Fecal microflora,concentration of asithromycin before during and after administration of
azithromycin (10% granules) case 2

Case 2
Organism count® day of study
2 3 +4 +8 +138
Aerobes | Staphylococcus sp. - 20x10* | 1.2x10 - -
S. aureus
S. epidermidis - 7.0%x10' | 8.0x10° - -
S. xylosus
Coagulase (=) Staphylococcus - 1.3x10* | 4.0x10° - -
Streptococcus sp.
a -hemolytic Streptococcus - - - - 1.4x107
B -hemolytic Streptococcus
7 ~hemolytic Streptococcus - - - 2.0x10* | 4.0x10°
Group D Streptococcus - - 1.2x107 - -
Enterococcus sp. 6.4%10" | 1.5x%10°
E. avium 6.4x10" | 1.5x10° - 4.0x10° | 5.0x10"
E. faecalis 4.0x10° | 5.0x10"
E. faecium - - 1.2x10*
Stomatococcus sp.
Bacillus sp. 6.0x10° | 6.0x10° | 2.6%10° | 7.2x10° | 4.0%10
Enterobacteriaceae 8.7%10° - - 6.0x10* | 4.0x10°
Escherichia coli 8.4%10° - - - -
Citrobacter sp. - - - 40x10° | 3.2x10
Citrobacter amalonaticus - - - - 8.0x10¢
Citrobacter freundii - - - 6.0x 10 -
Klebsiella pneumoniae
Enterobacter sp. 3.0x107 - - - -
Enterobacter cloacae
Enterobacter sakazakii
Morganella morganii
Hafnia alvei
Group 07 Salmonella
Leclercia adecarboxylata
Pseudomonas sp.
P. putida
Yeast-like organism - - - - 8.0x10*
Candida albicans - - - - 6.0x10*
Candida sp. - - - - 2.0x10*
Total aerobe count* 1.5x10° [ 2.1x10° | 2.8x10* | 2.1x10* 1.0x10*
Anaerobes | Lactobacillus sp. 1.7x10* | 8.2x10° - 6.0x10° | 3.2x10*
Eubacterium sp.
Bifidobacterium sp. 2.8x%10° | 2.1x10° | 8.4x10° | 2.4x10° | 6.0x10*
Bacterodies fragilis group 1.6x10° | 4.6%10° | 1.0x10* | 3.6x10° | 1.2x10®
B. fragilis 2.0x10° | 4.6x10° | 1.0x10* | 3.6x10* | 1.0x10*
B. distasonis 1.6x10% - - - -
B. thetaiotaomicron - - - - 2.0x10°
B. uniformis
B. vulgatus
Veillonella sp. 2.0x10° | 40x10* | 3.6%10° | 3.1x10* | 3.8x10"
Clostridium difficile - - - 1.7x10* | 4.6%x10*
Lecithinase (+) Clostridium 8.0x10° - - - -
Lecithinase (=) Clostridium 8.0x10" | 1.2x10° | 4.8x10° | 2.0x10° | 4.0x10®
Total anaerobe count* 1.9%10* | 7.9x10° | 1.1x10* | 3.0x10° | 1.3x10®
Concentration of azithromycin in feces ( ug/g) 1,109.8 585.2 85.8 23.6
C. difficile D-1 antigen (=) (=) (=) (+) (=)

*Viable cell count CFU/g
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CEXEENEELL

APR. 1997

Table 6. Fecal microflora, concentration of agithromycin before during and after administration of asithromycin (10% granules) case 3

Case 3
Organism count* B day of study
-1 1 3 +2 +3 +9 +18 +50
Aerobes | Staphylococcus sp. - - 1.0%10" | 24%10* | 9.0%10 - 36%10° | 8.2x10¢

S. aureus

S. epidermidis - - 1.0%x10° | 2410 - - 6.0x10 -

S. xylosus

Coagulase (—) Staphylococcus - - - - 9.0x10 - 3.0%x10° | 8.2x10
Streptococcus 8p. - 8.2%10" | 4.0%10° | 8.8%10° | 74x10° | 3.1%10° | 6.0%10* | 3.2x10

a -hemolytic Streptococcus - 3.2x%10" - - - - - 3.2x10
B -hemolytic Streptococcus - - 4.0%10° | 3.8%10° | 7.4%10° | 8.0%x10* | 6.0%10 -
y ~hemolytic Streptococcus - - - - - 6.0x10’ - -

Group D Streptococcus
Enterococcus sp. 8.2x10" | 1.0%x10° | 4.6x10° | 4.4%10* | 6.0%10* | L.7%10* | 1.0x10

E. avium 3.2x10" | 1.0x10* - - - 1.7x10° - -

E. faecalis

E. faecium - 8.0x10* | 46%10° | 4.4%10° | 6.0%x10" | 20%x10* | 1.0x10 -
Stomatococcus sp.

Bacillus sp. - 4.0x10° - - - 6.0x10’ - 5.0x10*
Enterobacteriaceae 2.8%x10¢ | 7.8x10° | 4.0x10* - 20%x10* | 2.4%10° | 24%x10" | 1.86%x10

Escherichia coli 1.9%x10* | 4.0%10° | 4.0x10* - - 6.0x10* | 24x10*° | 1.6x10

Citrobacter sp.

Cl:tl '8 Y a 1. $14

Citrobacter freundii 8.0x10° | 4.0x10 - - - 1.4%10° - -

Klebsiella pneumoniae - - - - - 4.0% 10 - 2.0%x10"

Enterobacter sp.

Enterobacter cloacae - - - - 20x10* | 3.0x10° - -

Enterobacter sakazakii

Morganella morganii

Hafnia alvei

Group 07 Salmonella 8.0x10° | 3.4x10° | 1.2x10° - - 4.0%10° - 2.0x10°

Leclercia adecarboxylata - - 6.0x10* - < - - -
Pseudomonas sp.

P. putida
Yeast-like organism - - - - - 1.2%10* | 1.6x10° | 8.0x10°

Candida albicans - - - - - 1.2x10° | 4.0%10° -

Candida sp. - - - - - - 1.2x10° | 8.0x10°
Total aerobe count*® 3.2x10" | 3.3x10" | 8.6x10* | 8.2x10* | 1.3%x10* | 3.3%x10* | 8.4x10* | 48x10°

Anaerobes | Lactobacillus sp. 1.6%10? - - - 6.6%10° - 1.2x10°
Eubacterium sp. - - - - 6.0x10° - - -
Bifidobacterium sp. - - - 4.0x10 - 46%x10° | 8.0%10° | 1.6x10*
Bacterodies fragilis group 1.4x10" | 1.2x10° | 1.2x10* | 2.4x10° | 1.7x10® | 3.2x10° | 8.4%x10° | 7.6x10°

B. fragilis 4.0x10° | 6.0x10° - - 2.0%10° - - -

B. distasonis 1.0%10" | 4.0x10* - - - - - 76%10°

B. thetaiotaomicron - - 4.0%10° | 2.0%10° | 3.4x10° - - -

B. uniformis - - - - 52x10° | 1.0x10° | 8.4x10° -

B. vulgatus - 2.0x10* | 8.0x10° | 2.2x10° | 6.0x10° | 22x10 - -
Veillonella sp. 3.0x10° | 21x10° | 6.4x10° | 1.2x10° | 2.0x10* | 2.2x10° | 9.6x10" | 1.2x10°
Clostridium difficile
Lecithinase (+) Clostridium
Lecithinase (—) Clostridium - - - - - 2.0%10 - -
Total anaerobe count* 1.4%10" | 1.2x10° | 1.2x10"° | 2.8x10° | 1.7x10° | 7.8%x10° | 1.6x10* | 2.5%x10*

Concentration of azithromycin in feces ( ug/g) 171.6 23.5 85 0.6 ND

C. difficile D-1 antigen (=) (-) NT (=) (-) (=) (-) (=)

*Viable cell count CFU/g
NT: Not tested
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Table 7. Fecal microflora,concentration of azithromycin before during and after admin-
istration of azithromycin (10% granules) case 4
Case 4
Organism count* day of study
1 +1 +5 +12 +18
Aerobes Staphylococcus sp. 1.6%x10" | 4.0x10* | 1.8%10*
S. aureus
S. epidermidis - 4.0x10* | 1.3x10* - -
S. xylosus
Coagulase (—) Staphylococcus
Streptococcus sp.
a -hemolytic Streptococcus 1.6x10" - = - -
B -hemolytic Streptococcus
¥ ~hemolytic Streptococcus
Group D Streptococcus
Enterococcus sp. 6.6x10" | 1.6x10° | 9.4x10* | 3.2x10° | 2.5x10°
E. avium 6.6x10" | 1.6x10"° | 9.4x10* - 8.0x 10’
E. faecalis
E. faecium - - - 3.2x10° 1.7x10*
Stomatococcus sp. - 4.6%x 107 - - -
Bacillus sp. - - - 1.6x10° | 4.2x10°
Enterobacteriaceae 3.3x10" | 1.4x10° - 2.0x10* | 3.6x10
Escherichia coli 3.0x10" - - - -
Citrobacter sp.
Citrobacter amalonaticus
Citrobacter freundii 2.0%10° | 1.4x10° - 2.0%x10° | 3.6x10
Kilebsiella pneumoniae
Enterobacter sp.
Enterobacter cloacae
Enterobacter sakazakii
Morganella morganii 6.0% 10° - - - -
Hafnia alvei - - - 2.2x10° -
Group 07 Salmonella
Leclercia adecarboxylata
Pseudomonas sp.
P. putida
Yeast-like organism 4.4x10* | 4.0x10* | 1.4x10° | 3.2x10° | 2.0%x10*
Candida albicans 2.0x10* | 4.0x10* | 1.4x10° - 2.0%x10°
Candida sp. 2.4x10* - - 3.2x10° -
Total aerobe count* 1.1x10° | 1.6x10" | 9.4x10° | 3.0x10° | 7.1x10°
Anaerobes | Lactobacillus sp. 2.0x10 - 2.0x10¢ 1.8x10° 1.8x10°
Eubacterium sp. 1.2x10° | 8.0x10° | 2.8x10" | 2.4x10° | 1.6x10%"
Bifidobacterium sp. - - - 1.6x10° | 3.2x10°
Bacterodies fragilis group 6.6x10° - - 8.2x10° | 2.6x10®
B. fragilis
B. distasonis 1.6x10° - - 4.0x10° | 8.0x10°
B. thetaiotaomicron 6.0x10° - - 4.2%x10° | 1.8x10%
B. uniformis
B. vulgatus 4.0x10° - - - -
Veillonella 1.8x10" | 6.0x10* | 2.2x10* | 8.0x10* | 7.0x10"
Clostridium difficile - - - 52x10" | 2.6x10’
Lecithinase (+) Clostridium
Lecithinase (—) Clostridium 48x10" | 6.0x10" | 3.2x10° | 56%x10° | 6.0x10°
Total anaerobe count* 6.7%x10° | 8.1x10° | 2.8x10" | 1.3x10® | 4.6x10v
Concentration of azithromycin in feces ( ug/g) 279.2 64.1 11.3
C. difficile D-1 antigen (=) (=) (=) (+) (+)

*Viable cell count CFU/g
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Table 8. Fecal microflora,concentration of azithromyein beivre during and aller adminislialion ol
azithromycin (10% granules) case §

Case 8
Organism count* day of study
1 4 +2 +9 +25
Aerobes Staphylococcus sp. 5.6x10 - 1.4%10° - 8.4x10
S. aureus - - - - 6.0x10
S. epidermidis
S. xylosus
Coagulase (-) Staphylococcus | 5.6%10* - 1.4%10 - 7.8%10
Streptococcus
a -hemolytic Streptococcus 2.0%10" - - 1.4x10° -
B -hemolytic Streptococcus 22%10" | 8.7%10° | 6.0%10* | 2.6%10* | 1.0%10
y -hemolytic Streptococcus 2.0%10" - - 8.0x 10 -
Group D Streptococcus - - 1.4%10° - 4.0x10°
Enterococcus sp. 22%10" | 8.7x10° | 6.0%10* | 2.6x10° | 1.0%10’
E. avium 2.0x10" - - - =
E. faecalis 2.0%10* | 8.2x10* - 26%10* | 1.0x10
E. faecium 1.2x%10* | 8.4x10* | 6.0%x10¢ - -
Stomatococcus sp.
Bacillus sp. - L 2.0%x10‘ | 8.0x10°
Enterobacteriaceae 1.2x10* - - - 4.6%10
Escherichia coli 1.2x10° - - - 40x10
Citrobacter sp.
Citrobacter amalonaticus
Citrobacter freundii - - - - 42%x10°
Klebsiella pneumoniae 4.0x10* - - - -
Enterobacter sp.
Enterobacter cloacae
Enterobacter sakazakii
Morganella morganii
Hafnia alvei
Group 07 Salmonella
Leclercia adecarboxylata
Corynebacterium sp. - - - - 32x10
Pseudomonas sp.
P. putida
Yeast-like organism - 14x10° | 2.2%10° | 6.0%10* | 6.4%10°
Candida albicans - 14x10° | 22x10*° | 6.0x10* -
Candida sp. - - - - 6.4x10*
Total aerobe count* 1.8x10° | 1.0x10" | 3.7x10* | 4.7x10* | 4.2x10°
Anaerobes | Lactobacillus sp. - - - - 1.2x10*
Eubacterium sp. 3.0x10* | 1.0%x10° | 4.0%10° | 8.0%x10* | 2.8x10°
Bifidobacterium sp. 6.0%x10° | 6.0x10° | 1.4%10» | 2.4%10* | 2.0x10°
Bacterodies fragilis group 32x10° | 1.8x10° | 2.0x10* | 4.0%10® [ 1.9x10"
B. fragilis 6.0% 10 - - 20x10* | 3.8x10
B. distasonis - - 4.0%10¢ - -
B. thetaiotaomicron 4.0x10° | 1.8x10° [ 2.0x10* | 2.0x10% -
B. uniformis 2.2x10° - - 8.0%10° -
B. vulgatus - - - 12x10% | 1.4x10"
B. ovatus - - - - 8.0%x10°
Veillonella sp. 15%10° | 7.8x10* | 2.6x10* | 5.6%10° | 1.6x10°
Fusobacterium sp. 38x10* | 1.4x10° | 6.0x10* | 1.8x10" | 1.8x10*
Clostridium difficile
Lecithinase (+) Clostridium
Lecithinase (—) Clostridium 40x10* | 8.0x10* | 56x10° | 1.6x10° | 4.0%10°
Total anaerobe count® 47x10° | 42x10° | 1.1x10" | 49x10° | 2.7x10"
Concentration of azithromycin in feces (ug/g) ND 2,116.0 703.8 12.8 0.8
C. difficile D-1 antigen (=) (=) (=) (=) (-)

*Viable cell count CFU/g
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Fig. 2. Changes in viable cells in feces
(Casel,1y2m, 9).
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Fig. 3. Changes in viable cells in feces following administration of azithromycin
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Fig. 5. Changes in viable cells in feces following administration of azithromycin
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AZM Db, B5RTRICKRET SEAKE, AZM
D MIC RHBHEVHOHFSVEBENRZD SN,
AZM #BER#ICBT 5 MIC DERICOWTIR, #A
1, 2, 3 D E. avium, W 5 D E. faecalis, M 3 D



VOL. 45 NO. 4 Azithromycin @/hRMARIN XI5 X (2T K% 185

10.0 mg/kg/day
Aerobes
12, C2ZZ2Z22
] ~—O—— Total aerobes
. ——O—— Staphylococcus sp.
g 104 <--odeeeo- Streptococcus sp.
3 ] —--0—- Enterococcus sp.
2 —--3-— Bacillus sp.
18 --- @ ---Enterobacteriaceae
% . - — —& - Corynebacterium sp.
; ] 1o - —&— Yeast-like organism
) 1 )
<23 {wf — :
A LA S S S B S e S S s )
01 4 +2 +9 ~+25(days*)

- ——O—— Total anaerobes
g —CO—— Lactobacillus sp.
FR R s G 4 DL, S , GRS &----- Eubacterium sp.
= —--00—-- Bifidobacterium sp.
8 —--%--— Bacteroides fragilis group
% --- @ ---Veillonella sp.
E ~ —&— — Fusobacterium sp.
s —a— Lec (—) Clostridium
(=]
<28io—o——o s

01 4 +2 "+9 +25(days®)

* [+ J: After administration

Fig. 6. Changes in viable cells in feces following administration of azithromycin
(Case5,1y10m, 2).

Table 9. MIC of azithromycin against bacteria isolated from the feces before, during and after administration of azithromycin
(Cases 1 and 2)

c MIC of azithromycin (#g/ml) 10*° CFU/ml MIC of azithromycin (ug/ml) 10* CFU/ml
ase
no. Aerobes day of study Anaerobes day of study
before| during after before during after
1 +1 +4 +13 1 +1 +4 +13
E. faecalis >100 >100 >100 - |C.difficile >100 >100 >100 1.56
E. faecium - - - 3.13 |B. fragilis - - - 100
E. avium 50 125 125 >100 |B. vulgatus 1.56 625 - 125
1 |E. coli 6.25 - - - |B. distasonis 3.13 - 12.5 -
C. freundii 25 - - 125
E. cloacae 12.5 - - -
E. sakazakii - - - 6.25
Enterobacter sp. - - - 12.5
2 3 +4 +8 +13 2 3 +4 +8 +13
E. faecium - - - - 100 |C. difficile - - - >100 100
E. avium 156 50| - >100 >100 |B. fragilis >100 >100 | 25 >100 >100
E. coli 313 - - - - |B. distasonis 125 - - - -
2 |C. freundii - - - 12.5 —  |B. thetaiotaomicron - - - - 100
C. amalonaticus - - - - 12.5
Citrobacter sp. - - - 25 25
Enterobacter sp. 50 - - - -
Citrobacter freundii, $E# 1 @ Bacteroides vulgatus, Im. % =

#£EP 1, 4 D Bacteroides distasonis, #EHl 4, 5 D HAEDRCI2BANMEZEOER AW EE S+
Bacteroides thetaiotaomicron, $E® 5 ® Bacteroides D TH, BRA, HOBEAMORBA L L EMEL TKE
fragilis, Bacteroides uniformis T MIC O LR 2% ZREEL o TWwA29, FHAWEOBNMAEEIC
0¥ (B BIZTHBCIHETAEFLLTR, SERE~D
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Table 10. MIC of azithromycin against bacteria isolated from the feces before, during and after administration of azithromycin (Cases 3, 4, 8)

MIC of asithromycin (ug/ml) 10* CFU/ml MIC of azithromycin (ug/ml) 10°CFU/ml
Case Aerobes day of study Anaerobes day of study
no.
before] during after before | during after
-1 1 3 +2 +8 +9 +18 +50 -1 1 3 +2 +3 +9 +18 +50
E. faecium — |813 60 [ 50 50 >100 6.25 — (B fragilis 100 |3.183 — -_ 28 - - =
E. avium 6.25|6.26 — - — >100 — — |B. vulgatus — |>100 12,5 [>100 128 >100 — -
3 E. coli 6.26 625 6256 | — - 25 6.25 .25 |B. distasonis 100 (126 — - — - — B0
C. freundii 626|626 — — - 25 - — |B. thetaiotaomicron - — >100| 50 26 — — —
E. cloacae - - = | — 125 25 — — |B. uniformis - - — | — >100 25 1285 —
Group 07 Salmonella | 6.26 | 6.26 6.26 | — — 825 — 128
L. adecarboxylate — — 313| — - — - -
1 +1 +5 +12 +18 1 +1 +5 +12 +18
E. faecium — - — 2>100 >100 C. difficile — — — >100 >100
E. avium >100 >100 >100 — >100 B. vulgatus 0.39 - - - -
4 |E. coli 3.18 - - = - B. distasonis 0.10 - — 125 125
C. freundii 12,6 126 — 256 125 B. thetaiotaomicron 0.78 - — B0 125
H. alvei — -_ — 125 —
M. morganii 50 _ - = =
1 4 [ +2 +9 +25 14 | +2 +9 +25
E. faecalis 039 100 | — >100 >100 B. fragilis 50 — | — >100>100
E. faecium 3.13 625313 — — B. vulgatus - — | — >100>100
5 |E. avium 0.78 — — — — B. distasonis it — |>100 — —
E. coli 625 — | — — 626 B. ovatus — - | - = >100
C. freundii — — — — 125 B. thetaiotaomicron 0.78 >100/>100 >100 —
B. uniformis 039 — | — >100 —

BRIk, RAR, e, REHLLLrZRT 5
VEYPHD, SEHBREFT LA AZM &, 774 ¥—HTH
RENLTHFIA FREAWRT, =YV Rg<wqf P
DIZ7 P RO9aMICN-AFNVELZEALL 15 AR
OBMEE2HETS. AZM BEHO Y 5 LBRH,
Moraxella catarrhalis, Haemophilus influenzae % ¥
DY 7 LRYRE, WAHEE, Mycoplasma, Chlamydia
R LTHIAVWHEARZ PVEFELTWAY, -4k
ATRRVHEBNRENEOHh, RERAICHEKELS
A, 60~70 BFIL EDLOTEVERBZRTENVS
BEEF-TBY?, MROBAMERICYOBREOE
BrBLIZTOrRKROFEI-NBLZATHS,
SEHBR»PHOFBE TORMR 5 BT AZM #H5L
TRELEER, MEOBAMEELZBR T2 FER
EonS5bH, E coli 213 LdH L ¥ % Enterobacteriaceae
BEERBLIUFRSRTHICERHICR T 2EMH»E
Do, WOFERETH S Enterococcus,
Bacteroides, Bifidobacterium {3 5834 %<,
HRELTHAHERY, HAUEERBICHTIYI KA
REBEIBDOON o7, BHANMBEEDER & M
KEELZRVEZRZLTVAIENALIICSATY
% Lactobacillus® \22WTiZ, 1 AITHRSFICHL D
LTRPERBDLH, BERTRIIELHICEAREL TS
D, BMLTEBIVLZVWEEZOLND, TG dIC

Candida YA EDORBEME 2> 7D 1 AR
Do, TOMICIRT FOMERRNSEY S LBHE
BRESCHADRRB MMM BOONEHMS Lhol,
BREXBEDOREE L Sh b C. difficile £ ED D-1
RRIZENEN 3 ATRI SN 728, C. difficile 28
BEME Lo EMIE L, C. difficile B XU C. diffi-
cile D-1 UROHE L EEHICHARZZD oI dh o
pA

—%, BRHEAROED L ERLBELHIEER
L2 REDEH RIS 2RHF TIX, AZM OEW
I A IR BT AWM L RAF R AR BT 2 BL,
BERPLBEERTERBICOITTRVRED AZM
REFLORBENh, Tk EMMICOE > TRE
R LERNRBEIN, FAREFHI LTSN
EHRICH LT AZM @ MIC 2@E L= KKTi3, AZM
DEEPBIUHESRTRICRET 2HKIE, AZM O
MIC 2R S DHE 2o 7245, AZM DORFEFR
BEEAMEKRD MIC 2HET5L, REDERREL
DHIREPICEY MIC 2R TEKIRETL2HELD
D, REBDREILXBVEZRIHY I, EEROM
HICHT2HF%EIFECL D ZHARTHo7 B-F
79 ARBEWMBEOEEE, BEDRE: BRERES
D MIC ORRIZ, FERRGFOREFHMBEOHREL R
= LTOIHEEHREVY, DL ERNIBEE
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DRUISDWTI, FRHE L7 Bifidobacterium ® MIC 7f
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Influence of azithromycin on intestinal bacterial flora
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Takao Yokota?, Yutaka Kusumoto®, Yoshitake Sato”, Seiichiro Nanri?,
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and Keisuke Sunakawa®

v Department of Pediatrics, Kasumigaura National Hospital, 2-7-4 Shimotakatsu,
Tsuchiura, Ibaragi, Japan

» Department of Pediatrics, Keio University School of Medicine

® Department of Pediatrics, Institute of Medical Science, St. Marianna University
School of Medicine

9 Chemothrapy Division, Mitsubishi Kagaku Bio-Clinical Laboratories, Inc.

® Department of Pediatrics, The Second Tokyo National Hospital

The effect of azithromycin (AZM), an azalide antibiotic, on the intestinal bacterial flora of pedi-
atric patients was investigated in inpatients, and outpatients. There were two boys and three
girls, ranging in age from 14 months to 9 years and 2 months with body weights ranging from
9.99 to 24.8 kg. AZM was given orally once daily at dose levels of 10.0 to 19.6mg/kg for 3 or §
consecutive days. Stool samples were collected from the patients before, during and after treat-
ment for bacterial isolation and identification, and to determine counts per gram. Stool samples
were also analyzed for AZM concentration and assayed for Clostridium difficile D-1 antigen titer.
The MICs of AZM for the bacteria isolated were also determined. Although slight variability in
flora was noted among the subjects, the counts of Enterobacteriaceae such as Escherichia coli
were markedly reduced during and after treatment with AZM in all subjects. Intragenic alterna-
tion of Enterococci was observed in some subjects otherwise no significant change was noted in
total count of Enterococcus. The cell counts of aerobic bacteria decreased slightly in two patients.
The predominant anaerobic bacteria in the intestine such as Bifidobacterium and Bacteroides were
slightly decreased in two subjects, but the total anaerobe cell count did not change greatly. There
were no abnormal increase in cell counts for glucose non-fermenting gram-negative rods or fungi,
but Candida species became the predominant aerobe during treatment in one patient receiving
AZM for 5 days. C. difficile and C. difficile D-1 antigen were identified in 3 subjects. There was
no relationship between the C. difficile count and stool characteristics. One patient who received
AZM for 5 days experienced mild diarrhea. AZM was recovered from stool samples collected from
all subjects up to 25 days post-treatment. The AZM concentrations in the stool samples ranged
from 0.6 to 2,116.0 ug/g. Drug sensitivity testing revealed that the MICs against Enterococcus and
Bacteroides isolated from the stool samples became relatively high after treatment. The above
results suggest that AZM is excreted in the feces for a long period, but has little influence on
the intestinal bacterial flora of pediatric patients.



