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ZAHEREFMICHEFIN TV, T LT, CAMTIIH5E24B0 BRI IZHRE S i
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Azithromycin (AZM) iZ, erythromycin (EM) D14 B3
D77+ YBIAFVEREZRCEALTISRR(T Y
FANR)ELFHLE~I T4 FRIEMETH 5,
A X Escherichia coli3 & UF Haemophilus influenzaes O
77 ARMEICT AMEN, RO/ 5 4 FH
L EMER o TnBY, T/, FERBRIKRETD
N2, BHMIEANOBITENE VD, FICREHET
BEEOEFFHFINDL LV IFREZALTWSEY,
RETIX, BEBBRELETNVER VT, AZMDIGHE
%) % clarithromycin (CAM), tosufloxacin (TFLX) 3 & O
cefaclor (CCL) & H#§ 5 & 312, BRILHEB DEF D
BITHICOWTH EbETRE L7,
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1. fEREH

AZMIZKE 7 7 A ¥F—HTERLZEREZR, X
B3 L L TCAM(KIESE), TFLX (BEWML#) B

CCL (Sigma) #f#/H L 72,

2. MICHIEE

Streptococcus pyogenes PT-50 B X N H. influenzae PT-
739NDMICIZ H L EMEFIFEEY IRV, EXF
AR (BHEHE: 10° CFU/ml) THISE L7z, HIEkEH#
& LT, S pyogenesiZid5 % B Bt 43 HE M 78 i Mueller-Hin-
ton agar (MHA, Difco), H. influenzaelZixF3 3L — b3
REEH (FRESE#h: MHA) 2/ L7z, 72, Staphylococ-
cus aureus PT-724DMICIZ, BARILZEREFZESDEDT:
WERESHRE TllE L7,

3. S aureus’® — FARERGFEER

Selye D HFEVICHL T, 5 v b (Wistar, 5:8%5, I,
hE215¢ (F39), n=5)DERE T/ 0 + VHAE
ER—F %R L7zs R—FWICS. aureus PT-724 D
BEWCEEL, BREEEZB I UREDS6ERZ LV
|2 245 #120.1 % carboxymethylcellulose sodium (CMC,
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FIFEHEZE) (2B L 72 30me/kgD AZM, CAM, TFLX» %
WIICCLE O E- L7z, M 28, 3EBLU4AE
CAR—-FAPCBHBERL, £FKENE L, &
Yed AHOBHEICOWVTIE, AZMB L ICAMD A il
B % HPLCHEY THllE L 72,

4. S pyogenesT 1 R 7 [RYFEER

#710° CFU/disk @ S. pyogenes PT-50 % & F ¥ /= _—
8= 7 4 A7 (EE8mm, HEFEEK) 2E XY bXVE
¥ — )V CRRE:E L 727 A (ICR, 4:Ei#s, i, AE25g[F
], n=5)DEWETIZED AL, HEE,HIHB L
U2HEIC0.1%CMCIZEE L 7-AZM % 5 ICCAM % 1
[m25mg/kgd %\ iZ50mg/kg, 1H2EZEOHKS L7z, &
RPLEEBRICTVAEEHL C2HOT 1 A2 % HhH
L, IMBAEROBED, 2 E ZEABEDORE
AL 7o SRR ORIEIXHPLCE TiT o 72

5. H influenzacl i 23 EER

Cash® D FHE # I L TH. influenzae PT-739% 5%

Fildes enrichmentiZiJiBrain heart infusion agar (Difco) {Z-

AEL, ERE-X2HE8 L, CORRE—-XDOKE
WE Y bINVE ¥ — )V TRREE L 72 7 A (ICR, 4588,
M, RE22¢[FH])ORENICEREL TR S,
B 54 %120.1%CMCIZ B L 7250mg/ kg D
AZMDH B WIZCAMEZBEORSG L7, BHIFRS 64,
24B L 48K ZICY Y A (n=5) 4 B& L, Mzl

LTHREVA-ML, EHEKEEABELHNE L.

B2, EMIMAIRRLCT7—V (=5 L, mEPoE

FIERE b WE L 720 FHIRE idbioassayE” THIE L7ze

¥ 72, H influenzae PT-739 % B X T WELE
<% X (n=5) |I250mg/kgDAZM & % M ICAM % O
5L, &5%4, 248 X U48EMBICHT & & DEH|
BELRIER LR UFETHE L, BBIHFR/ T 2 —
¥ =L LT, T3 RKEOEAED, SRR/ 2FE
THKEEEH (ke) EEH L, Ti/2=In 2/kelDBIHR,
TRD72s AUCIRARETEIE L2,

6. HEEHEMT

BEEEREZIIVE2—-% V7 Y 27 (YukmsHEst
7 4 77 Y —) % F v TDunnett's multiple comparison
testdB & UFStudent’s ¢ testiZ & Y 7o 72,

I. # #

1. S aureus® — F PIRE Y

AZMBEE RO R —FHAEBHIE, BRI2AEIIEHEN
DHL/100ICA Lize Z DRI RITRGA A 1% F TR
L, BRE3HBLU4HBEDO LB TIICCL(p<0.01) B &
UTFLX (p<0.05) X Y BEBICERT W, /2, AZM
BEROBRE4HBOERERIE, CAMO#1/10TH -
7z (Fig. 1) o BRHe4 IR DB HHh O EH R (T3 + 4=
HERE) 1L, AZMA277+8Tng/mlTH o 7= DX LT,
CAMTIZMHRF (20ng/ml) LT CH - 72,

2. S. pyogenesT 1 A 7 B
AZMit50mg/kg/day 5 T7 1 A7 ZIER L &%

G FRD#1/10012, 100mg/kg/day#% 5 T#1/10%C
B ST, FORRIZCAME ) % & (50mg/kg/day, p
<0.05; 100 mg/kg/ day, p<0.01) ICENR TV 12 (Fig,
2). M5 [ 1 (KHE SR THIBE) T A AT wl))
SH i (TP AR ) BIE L 1RGSR, AZIMIRS
BT 12 50mg/kg/ day T 24 £ 3ng/disk, 100mg/kg/ day T
57 + 6ng/disk O JEHI AR M ENTA5, CAMIZ V¥ ho
BEBETORBENEZDP oL (< 5ng/disk) o

3. H influenzad P 275

AZMIZCAM B & UG #AT IR L LB L THIRERR
22 ¢ (p<0.01) iy &4, MPE2BFMZIZBI S
AZM#E 5B £ B HIECAMD#1/10, EIERIREO
#1/100T o 7= (Fig. 3) o AZMO PR 13 M1 RE
DAL I L, BGH4SEEMIZB VT b BEHE
OMICIE % B 2 5 RENM I HFEN TV 0 — 7,
CAMIZ #5424 M I IR & e < 5 o 720 BG4
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Fig. 1. Therapeutic activities of azithromycin and control
antibiotics against a Staphylococcus aureus PT-724
pouch infection in rats.

Treatment : Rats were given antibiotics (30 mg/kg) orally 0, 6and 24 h
post-challenge.
*: Significantly different from the value for azithromycin (p<0.05, Dunnett’s
multiple comparison test).
** : Significantly different from the value for azithromycin (p<0.01, Dunnett’s
multiple comparison test).
a) : MICs (uig/ml) for the pathogen were determined by the broth
microdilution method.
All values are means + standard errors.
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CIERBEEDOIET, AZMIZFEMST Y R L) e~
Y A TOMABE (&2, p<0.01) % & VN Ikl
B, »DOTy203& CAUCH K & » - 7 (Fig. 4,
Table 1),
m = =
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Fig: 2. Therapeutic activities of azithromycin and clarithro-
mycin against a Streptococcus pyogenes PT-50

subcutaneous infection in mice.

Challenge : Paper disks containing S. pyogenes (2.4 x 10° CFU/disk) were
implanted on the mid back of anesthetized mice.
Treatment : Mice were given antibiotics orally twice a day, 1 and 2 days
post-challenge.
Evaluation : Therapeutic effects were evaluated by removing the disks from
mice 5 days post-challenge, and determining CFU/disk of the pathogen.
* : Significantly different from the value for azithromycin (p<0.05, Dunnett’s
multiple comparison test).
*+: Significantly different from the value for azithromycin (p<0.01, Dunnett's
multiple comparison test).
a): MICs (ig/ml) for the pathogen.
All values are means + standard errors.
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Fig. 3. Therapeutic activities of azithromycin and clarithro-
mycin against a Haemophilus influenzae PT-739
lung infection in mice.

Challenge : Lung infection was produced by intratracheal inoculation with
H. influenzae (2.3 x 10° CFU/mouse).
Treatment : Mice were given antibiotics (50 mg/kg) orally 4 h post-hallenge.
Evaluation : Therapeutic effects were evaluated by removing the lungs 8, 28 and
52 h post-challenge, and determining CFU/lung of the pathogen.
*: Significantly different from the value for azithromycin (p<0.01, Dunnett’s
multiple comparison test).
All values are means + standard errors.

Table 1. Pharmacokinetic parameters of azithromycin
in Haemophilus influenzae infected and
non-infected mice after a single oral dose

of 50 mg/kg
: AUC (ug-h/ml or g)
Mi T

ce O e 0w

Infected lung 18.8 322 388
serum 9.9 5.3 5.5

Non-infected lung 12.6 . 252 272
serum 9.8 3.2 34




R

DEC. 1990 B

3
2
B

Drug concentration (pg/g)?

=
(=4
P |

—t
P

52
Time after infection (h)

Drug concentration (jig/ml)

0.

, 13 Serum
0.1 4
01 4 . e
8 28 52
Time after infection (h)

Fig. 4. Concentrations of azithromycin and clarithromycin in lung and serum samples from H aemophilus influenzae

infected and non-infected mice.

Challenge : See footnote of Fig. 3.

Drug administration : See footnote of Fig. 3.
ND : Not detected, below the detection limits.
a) : Values are means + standard errors.

* : Significantly different form the value for non-infected mice (p<0.01, Student’s ¢ test).
@ , azithromycin in infected mice ; O, azithromycin in non-infected mice ;
A, clarithromycin in infected mice; A , clarithromycin in non-infected mice.
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Therapeutic activity and local delivery of azithromycin
in animal models of local infection

Toshiyuki Matsunaga, Hiroshi Shimohira, Masatoshi Ogawa, Yasufusa Sawada, Hideya Muto,
Kazunori Enogaki and Kino Shimooka
New Product Development Center, Pfizer Pharmaceuticals Inc.
5-gochi, Taketoyo-cho, Chitagun, Aichi 470-23, Japan

We compared the therapeutic efficacy of azithromycin (AZM), in several localized infection models,
with those of clarithromycin (CAM), tosufloxacin (TFLX) and cefaclor (CCL). Local delivery of AZM
and CAM to infection sites was also studied.

In a rat pouch infection with Staphylococcus aureus, 30 mg/kg doses of AZM at 0, 6 and 24 h post-
challenge reduced the CFU by approximately 99% from the initial inoculum. Although the MIC of AZM
was 4 and 16 fold higher than that of CAM and TFLX, respectively, AZM demonstrated greater
therapeutic efficacy than CAM and TFLX.

In a murine model of subcutaneous infection with Streptococcus pyogenes, 25 mg/kg (twice a day) doses
of AZM at 1 and 2 days post-challenge produced a 99% reduction of CFU as compared to an untreated
control. These effects of AZM were much greater than those of CAM, even though CAM exhibited greater
in vitro potency.

In a murine respiratory infection model with Haemophilus influenzae, a single dose of AZM (50 mg/kg)
at 4 h post-challenge significantly (p<0.01) reduced the CFU as compared with CAM and the untreated
control. AZM produced more than 40 times higher concentrations in lungs than in serum, and the lung
concentrations exceeded the MIC for the pathogen until at least 48 h post-dosing. Lung concentrations of
AZM in infected mice were significantly (p<0.01) higher than in non-infected mice.

These results suggest that AZM may have good clinical efficacy in localized human infections because
of its high, and prolonged, levels in tissues.



