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U FHEKIC 1 B AT-2266 D IKWEN), %K FIB

KAIER - KR
HES K T AN 1
VG I K
IR Bl

AT-2266 (¥ Pipemidic acid IC8AL 7oLl AR 7 + 5 &% RL, & I P.aeruginosa iz
LRI R R Lo BRAMMED S, aureus 208i3. 0.39~3.13 pg/ml IZBZMA % "L, 1.56
pg/ml D — 7 i tco P aeruginosa 2083 1.56~12.5 pg/ml (253 % LT, 1.56 pg/
ml ZHMHDE — 2 &R LT FKEIC 20 mg/kg 1 BIREOHL LT 2 Rehdjikic, WIHIAKMIC 0.34pg/

ml O — 7 {HABITLTABR

6 Ml %03 0.1 pg/ml DBITIIE Th -t FMLHIT 2 By

{HT9.34 % Tl 1o RPN 2 WHIE T A RTHEMIT 1 ~4pg/g, BRERAT~ 0.3~3
ng/g DB L NI, HIKANT, S.aureus, S. epidermidis, S. pneumoniae, P.mirabilis,
P. aeruginosa 1t ¥ HR I E i B/ RSB —RRAREK, SMRKINE, BRIR%E, BBK, FE
%, R, AEBBO26IEMC, AFl% 1E100mg ¥72(3200mg, 1 B 3EEAHKHEFLT,

E T, HE4, LOHFYS OEREINB LN BIFERR 1 AIRBBETRRA AL hichl, 5kt
AR T, HEHTHICIBEINT . TOfh, 7VvAF—RIGEZ1FIbAbhich -1

AT-2266 (2, KAARBE AL T RS RIHL
\» Pyridonecarboxylic acid ¥k T 5,

AL 77 ABNE, BHEICAVCHIEAR 2 F 7 A%IRL,

LICKRIBIE - €5 F 7% &t 77 ARBHEIC S LTHO X WH
WhEhdbobibto TOMFRITBRENT, Yidm e oicXii
PE1x7c <, Nalidixic acid (NA) TR L4518 TH 5o £
BHC L) HEENORSBINENT, HBNBITL RIFTH
AR

AFOMERIEC BEIKICRAT 57210, 2 ~ 3 ORI
TV, BWRKBET-7200 T, UTFEELG OREL#E
TZo

I.R B8 /5 %

1. fiARZ 5 A

BERFOW 8 BRI T 2457 (MIC) %, A
AEEFORE P LERERIT X D E Lo HEREHR 2,
Trypto-soy broth (Z—#5%8 L /Wl & Voo

2. ERRSYBEERRICN T AR

S. aureus 208k} X O P. acruginosa 208R1C 03 B A
AlORZHY, HiZs ABCL TRIE L. AMIC Pi-
pemidic acid (PPA) {2\ THREL o0

3. BT

BERMRRE (BE2.5~3.0kg) XHWT, FHFD
RABTOBBER Lico 10 20 mg/kg DAKIREK
TERKICTHEKEL, %57 bvrF—FAE2HNT
FEBNICRY Ui 5%, SERMICHIFEKS X0

BAERIL, RIFKAR X O imEE DR EIATHERS % A
o ¥LHIEKRBEOY — 7 CBRZBHLT, B
HERBREXTE Lo RERMEX, E.coliKp. #k¥
BEM & L, Hueller-Hinton X5 (RPE) A5
TR S » 7L DRIE L oo BREBOFRIHUC
standard curve {E8iZi%, pH 7.0 ® 1/15M phosphate
buffer solution i\ 7o

4. [FERIBER

fEGU, FRBRZE, FMEKIE, BiURK, SRE KR
%, AR, AREEOL 26 EFThd, A% 1M
100 mg ¥ 7-i3 200mg, 1A 3EEOHELT, BRSY
Ric bR L1

O. 2 & i &

1. FiARZ b5 A

Table 1 1Z7RTZE K Chbo

H. aegyptius (Koch-Weeks i) 6.25 pg/ml, M. la-
cunata (Morax-Axenfeld 8) 0.2 ug/ml, S. pneumo-
niae 6.25 ~ 25 pg/ml, Corynebacterium diphtheriae
0.78 pug/ml, N. gonorrhoeae <0.19 pg/ml, S. hemoly-
ticus 1.56~12.5 pg/ml, S.viridans 0.78, 12.5pg/
ml, S.aureus 0.39~1.56 pg/ml, P.aeruginosa 1.56,
6.25 pg/ml Thotzo S.aureus 209p (% 0.78 pg/ml
ToT

Ziut, fHEo PPAD OHE A7 + 5 AIELL
Tk b, PFNLPPA, NAD L h3{h, &{k P
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Table 1 Antimicrobial spectrum
10%ells/ml (ug/ml)

Organisms Ig?a,?f AT-226 PPA  NA
E&:};Jhi 4 625 12ﬂ5~25 12.5~25
ML lacunata ‘ 7 02 6.25~12.5 6.2
L;f;zi;f;l;onzae .8 ‘6 25~25 ‘ >100 : >100
C. dtphtherzae 4 1 0.78 12.5~50 | >100

S e

N.ganorrhoeae 1 <0.19 1.56 | 0.78

S.fe:ﬁo}y_tiﬁcﬁus ! 2 il.5(5~12.511 >lQO | >100
S.viridans 2 0.78, 12.5 >100 | >100
S.aureus 4 0.39~1. 561 25~50 [50~100
}’Zé;;éirzosa 2 1 56, 6. "5 12.5, 50 x >100
S. aureus 209Ap} B ; 0.78 125 .’ 50

aeruginosa DO X\ I &R L 120

2. BRSBRKCNT AREZN

1) S.aureus B

Fig. 1IZRT 28 TH Do

AT-2266 @ 0.39~3.13 pg/ml i(ZEESHS fin <L,
1.56 pg/ml iz 128k, 60% 234 - THHDE — 7% igL
2o FIBRICERE L 7= PPA T3 12.5~2100 pg/ml i2%
LT, 25pg/ml D € — 2L bRt. Licht
T, AT-2266 (% PPA 12~ T 4 BPEEL MIC o4y
LTS

2) P.aeruginosa &t

Fig. 2icRT &% h T, 1.56~12.5pg/ml iZ4ffiL
T, 1.56 pg/ml iIZ128k, 60 i h D — 7 &R
L7:o PPA Ci312.5~2100 pg/ml 124 #i L C, 50 pg/
ml KAHDE ~ 72 b otco Lichio T AT-2266 (3
PPA ITH~T 4 ~ 5 BYREIBEERIIC T2 = &4V
btz

3. BRABfT

BT RT2ROPBETHHH LT

1) BiEXABAT

B 1 R 0.23 pg/ml D BATREED BB O,
2RIRIC 0.34 pg/ml D& — 7 BN B BRI LRI
4R 0.16 pg/ml, 6 BRI 0.1 #g/ml Thhotoo [AFF
IRIE L 7o ey, 1 % e — 76 4.19 pg/ml
NEHR, LIEIEEI L T 6 B 0.33 ug/ml T,
>N BIFFKPIEIE L PRE &0l (Fitt) %, 2
WMIfEC9.34% Th - 7= (Fig. 3)o
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Fig. 1 Sensitivity distribution of S, wureus 20 strains
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Fig. 2 Sensitivity distribution of I. aeruginosa 20

strains
% (10%cells/ml)
100} v )
! 14
= "
. AT-2266 J/ PPA

501

Dros~ge/mi [ 0.78] 1.56] 3.13] 6.25[12.5] 25 | 50 [2100
AT-2266 (600160 20.0) 5.0
PPA 20.0|@0.0]6.0] 6.0
()%
2) [RAEKHIRE

BE 2 BeR% D B A Fig. 4 IR LT SHRSRAEBS
1203.0.91~4.34 pg/g D BAT IREX /RL, SAESHHER
15 > TR > BRESIE > A D AT 3 7oo IRIRAE ~iX
0.03~2.17 pg/g DBITT, ULEERRE > BIRIIE > §i
FBKSHFEDIATS - 12n IKébE, SHERICIBITY
FRIDTH oo

4. FRIRRH

AL Table 21ICRT B0 Thbo

FEF 1 ~ 3 (3B RMEER T, S. aureus, Bacillus
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Fig. 3 Aqueous humor and Serum level of AT-2266

#g/ml (Rabbit, 20mg/kg.p.0.)
5 =
1 -
0.5
0.1 [
0.05
-
r
1 2 4 6 hrs
iﬂTi-lue Hour 1 2 i 4 I 6 }
| Aqueous humor 0.23 0.3¢ | 016 | 0.1 !
a Serum 419 | 3.64 | 075 | 0.33
L_A/S ratio (%) | 549 | 9.3¢ [21.33 | 303 |

sp. BRI A htco FF|100mgl B 3EAMRELSDHT,
3~7 HEBE T2 6ICHEY, 18I/ ROM R
bt

FER) 4 ~10 (X9 ERIET S. aureus, S. epidermidis,
P.mirabilis HigEH S hice 2 61iix200mg 1 A 3 (4],
FOMOEFICIL 100 mg % 1 A 3@ ST, 2FIcHE
&, 4FICHEBTHS 1o

FEFILL, 120BIRARA T, 1 H 200mgx3AHRET, 3
7eWwL 7 BiE®ET, 160E%, 10FHTH- 70
fEMI13~1612 Ak, BRI L UBHEEERTH 2,
MRAE S & T, BT EF LI &K1 H 100 mgx 3,
¥70i3200mgx 3 RART, 3~7 BEDH¥E T2 HlicE
2, 2PICHEHORETSH- o

FEFNTI RS R T, RIRG DR, [Eik L BT
i, ARAESr W% 7o 1 H 200mgx3WARICL H, 7
RS TH - MEFRIEB LAY TH- 10
FEGI18, 191BMEFEEE T,
MR I i, ERWEEX 1TV, &F/ 200mg 1 A 3 [
FIRE LSS, 7HETICLENCIES, fho 16k
I W DI D B N TRRLHHDERTH - 10
FER20~22 AR TH Do RWK, IR, BRIESW

1GA 6 . aeruginosa
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Fig. 4 Ocular tissue concentration of AT-2266

Rabbit,20mg/kg.p.0.
2hrs (po)

05 1 2 3 4 jg/gorml
Lid 13.36
Bulbar conjunctiva [ ____————"273
Extraocular muscle 13.49
Cornea 3091
Sclera J4.34
Aqueous humor 30.34
Iris and ciliary body[——— 7217
Lens
Vitreous body 00.03
Retina and choroid [——30.76
Optic nerve
Serum — 1342

Mz, x> TARICRBAYY Bbdic, AH 1 [E
100mg ¥7:42200mg % 1 A 3@ AR, 6~7R MK
5T, 1B faEEINE T2 HR L TESE R
Ltco oD 2 Bl b EZIEA L1co

fiEf 23 ~ 26 (XAEBEE TH Do BB OB
S. pneumoniae, S. aurcus, S. epidermidis HixrhF
nEgXhtc, 1% Atropine S HA LT, HxA%
1[E1200mg 1 H 3EIAMRLELDT, 7HREEELT?2
P LT BR L TR, o 2 Gl BB DR/
ENDY (oS

Uk, 226fEFIDOEKRRAY —HEERTT 5 L Table 3
DERNTHD. ERT, FHH4, LLHYWS T, EY
- HEOtRC218, F%)E80.8% Th -1

BIfFA & LT 16 (FE4I23) 21 B 600mg 3 E5R,
5 HAREREABD O NIcH, BEBET5 2 L7
7 AIKBEIEHE L T, BERTRTACHIER LIS
ZOfh, 7 VX —FULNEAL e 510

m. # =

AT-2266 DB, BEERARFZIT- THLRLK
Y, EcbhbhhfELICRARMOSRNER LT
BLTERYINZ

PIEARY bATIE, 75 ABHE, BEECECHT
BIERZ5H0bH LT, ficbhbhbhyiis Lic PPAY,
NAD [t RT L D2 L WHENH R LI &K, P
aeruginosa O HFEFENIN FTLNT o BIRSEED S.
aureus, P. aeruginosa DRZWENTIL, & i PPA
X0 4,5 BRSERENCH - T, TR ENYRT
S eAHb R, T b OB, $#31EE K{EFHRE
Sopess W ROy MNP BT HLEEEHT,
S. aureus 519 #(2 0.2~ = 100 pg/ml &5 # LT 1.56
pg/ml 3D — 76, P. acruginosa 807k
(£<0.05~ 2 100 pg/ml =437 LC 0.78 pg/ml i 4
D=0, WThd PPA X b4, 5EBEERE
/A LT\ B3 & AR T - 1o
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Table 2 Clinical results of AT-2266

ch_ , ‘g‘f;:_ Diagnosis Eye i Oliganism I Blagi:y(gnog.) %%Ei_ggjj(g) Effect ) ’[ ‘Eflf‘if:t
1 |52 F | Blepharitis Both i S. aureus 3 100x 3 ! 7 2.1 + ( _
' \ * ; = | =
2 71 F | Blepharitis oD ) Bacillus sp. ' 1003 ’ 6 1.8 + 1 —
3 | 69 F | Blepharitis " 0s l —-—~~-1-(-)Bx3 3 6.9 £, -
| 63 F | Extemal hodeolum | OD | S.awrvas | 1003 | 6 | 18 | + o —
5 47 ‘}_ ‘E—xt;‘:'—m;l_;é;d;olum ‘OS S. >auruus | 100->; 3 o 5 7 ! i.5 ; ‘ —

5 |19 M| Extemslhordeolum | OS | P.mirabitis | 100x3 | 6 | 18 | # | —
7|46 F | Extemal bordeolum | OD | 8. epidermidis| 100x3 | 5 | 15 | + | —
§ 57 M| External hordeolum | 0S | Caoxs | 7 | a2 | o+ | -

| 9 iS M | External hordeolum :)D “ 20_0-x_:;“- “3- h 18 | + “ -
10 56 M | External hordeolum oD | S. epi;z';;_i;i—is. | 100x 3 6 1 ;—- + __:_
711 | 28 F | Meibomitis . oD a 200x 3 _~7—_ —_4.2 + -
1;7 30 M| Meibomitis - oD - —"2;)“6?3_-._—3— e 1 8——_ ____'f_‘m __.:_‘
1519 M| Acute conjumetivis | 05 || w00x3 | 5 | 1s | # | —
1‘; i766 ; Subacute conjunctivitis O D - V o 100><3 | 3 : 0.9 7 + — |
ViS : 7767 -M Subacute conjunctivitisy O D ! - 200x 3 3 ; 1.8 H# B -
16 7 7673 M | Chronic conjunctivitis | Both { 100x3 7 2.1 + . —
17" 70 M ! Blepharo conjunctivitis| O S - il )206X3 7 - 4.2 - : 71 77‘, “_“‘
18 1 59 F | Chronic dacryocystitis | OD 1; aerl;éi;la;ai 200x3 7 _:27———"5 7- —
19 78 M| Chronic dacryocystitis | O D 7 7 1 27(7)07;37;1 S | se 7+F R
D |2 F Kemis 0D Cwoxs | 7| oz | o+ | —
2 61 F | Kemtis | OD ks 721 | o -
22 | 39 M | Keratitis - ;ngi”i - WYMZOOX 371 6 N 3.6 + _‘:77
2 |69 F | Comeal ulcer i oS ; Sié);eu;)zo;lz:ae i” 72070;;3 - ; a ‘“ _4:. ;- 44‘4‘-_7 An;re;(ia
24 | 55 M | Corneal ulcer ‘ EWS—“J7.57'.7er’pz'dermirdisﬂy 200% 3 ’—ﬁ?i 7 747.2 o ”+7ﬁ i ——
S B DU SO S
25 |64 F | Corneal ulcer 0S| S.awrews | 200x3 7 | 42 ’ + =
2 |70 M| Comeal uleer 05 Sepidermidis moxs 7 a2 | o= | =
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Table 3 Clinical results of AT-2266

Clinical effect

Diagnosis ’ No. - | ‘
; A } t -
Blepharitis ! 3 J | 2 ! 1 \[
External hordeolum 7 ' 7 i 2 ! 4 ‘ 1 !
Meibomitis | 2 ‘ 1] 1 i |
Acute conjunctivitis 1 1 ‘
Subacute conjunctivitis ‘ 2 ‘f 1 1, ’
Chronic conjunctivitis 1 3 l 1 ; ‘
Blepharo conjunctivitis 1 1
Chr(;nic dacryocystitis 2 ‘ 1! ‘ 1 |
Keratitis s 2
C(;rneal ulcer | 4 ! L2 ! 2 !
Total ' 7014l 5]

S 1

FRIDOBENBITORELE 1EH BN

bhibh OB Lok 2 AT, FRIC20mg/kg 1
EI5 LT 2 Bl i BTE/KMIC 0.34 ug/ml D& — 7
EMZHNT, BilHi19.34% T - 2o i HhiLbhuhs
PPAD (2D THEF LIRS T, FHRIZ 500 mg (160
~200 mg/kg) 1 EREORE L THIFKA~2<1.250g/
ml OBTRETH»70 LichisT, AT-2266 DFiE
KHEBATIE PPA iIcH~RT X H BIFTH DM 5 2ops
b, MBEMKNBEL, AT-2266 CHRECE 1 ~
4pg/g, BAE~IL0.3~3 pg/g NP I Nt-o PPAD
Ti1500mg 1 @Y CREE, AFECBTYEDIDL
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T, ZOMOSEH, BRPTAM~DOBTIAL T
1\

LA DRI D,  AT-2266 (463D [/ KD
KEIOFRTT SRIHENHRLT, 75 o8Bk, BiE
L < P.aeruginosa w2 L\ HEER 56T
Z LB R IBNBTICOV-TIL PPA L b BIFT
50, SRS REC AR L BE LT, WRSR Y &
TELHZENTFHENI,

BRI 124, 1@ 100 mg % #i3 200mg % 1 A 3 [A]
NIk LT, 3~7 AMOBE AL, KE0.9~4.2¢
5., S.aureus, S. epidermidis, S. pneumoniae,
L. mirabilis, Bacillus sp. 15 ¥ hH X hic IR,
SREKINE, BHTIR, REIRZE, FEMR, A%LsXUMA
IBEH D BAEGIC £ hEWERCIER LTV %,

RBIfFR & LT2266F 16 (3.85%) CRBIRYH
DIcDHZT, TOMT VAF -G 1 flicdAZbhi
Mots

FE> v ROy AP OLEEHTIE, 22,516 fidh
176, 4.7%CEIfERAMRASLNT, HLBRIERNS.82
%THD 510

Bl E, AT-2266 ic> XXMM, EKRARFZT-1
RO, XANLY 7 ABGHE, BEEC X 5 EEREK
MECEG L THRALEOFERA TH B L E 2 b NI,

X [

1) KaIER, &R, FWEHF, DI R BEERC
#\F % Pipemidic acid DX@HY, FEKAIEEZo Chemo-
therapy 23:2969~2973, 1975

2) KBEIEX HBWA, FHE%HE : Nalidixic acid(Win-
tomylon) DRHANEH. Chemotherapy 14 : 19~23,
1966

3 HI1E BFLFRMEFERE, FE v Hovallo
AT-2266, ABk, 1983
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FUNDAMENTAL AND CLINICAL STUDIES OF AT 2266
IN THE OPHTHALMOLOGIC FIELD

Masao OoisHi and SHIGEO NAGAL
Department of Ophthalmology, Niigata University, School of Medicine
KENj1 NIsHIZUKA
Department of Ophthalmology, Suibarago Hospital

AT-2266 had broad spectrum antimicrobial activity similar to that of pipemidic acid and had a high activity
especially against P. aeruginosa. Twenty clinical isolates of S. awreus were susceptible to 0.39 - 3.13 pg/ml of
AT-2266 and had a peak susceptibility at 1.56 #g/ml. The MIC values of the drug aganist 20 strains of P. aerugi-
nosa were distributed over a range of 1.56 - 12.5 ug/ml and exhibited a peak at 1.56 #g/ml. The concentration of
AT-2266 in the aqueous humor after oral administration of a single dose of 20 mg/kg to rabbits reached a peak of
0.34 pg/ml at 2 hours and was 0.1 ¢g/ml at 6 hours. The ratio of concentrations in aqueous to blood was 9.34% at
2 hours. As regards ocular tissue concentrations, the concentrations of the drug in the extraocular tissues and in
eyeballs were 1 - 4 #g/g and 0.3 - 3 ug/g, respectively. The drug was administered orally in doses of 100 or 200 mg
three times daily to 26 patients with a variety of diseases of the external portion of the eye, such as blepharitis,
external hordeolum, tarsadenitis, conjunctivitis, dacryocystitis, keratitis and corneal ulcer. The clinical response was
excellent in 7 patients, good in 14, and fair in 5. As regards side effects, anorexia occurred in 1 patient, but the
treatment could be continued. No allergic reactions were found in any of the patients,



