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BRI ST ACBL, XM, BRMNRNY ST
D DT, TOMMEZ ZICRET S,

I. & ® % B

1. BRES Vo RECT 5 R H:

BEfn 51 £, BENROBRIESENOLMEL R
RS FURE 44 &ext35 PC-904 o MIC 4%
CBPC, ‘SBPC r HBIE L 1oo

B v B R {LEREF SBRER TR - TN,
BEEERT 10° cells/ml 1 BEF ¥ A1

DR Table 1 Iz/RxL1zo

2. RREMEA, BKARF ICRENRE

2kg MR DAGRMEEL AL, 50mg/kg AN
EHS JUBRESC X s, Totk 15 556 68
Hickhic b 7R 2XmMEN, BAARS XOCRKEAD
BTBREXRE L. mEAN, FAABTERE JE X
Bacillus subtilis PCI1219 #»REELTAEBH » 7

BT X % bioassay W Tfilsotee A DHER/DFTHE
BN 0.1 ug/ml CHB, FEOHEMEKIL pH7.0
1/15M Y vBEERY Ao ¥, ERABTRE
DREERHESFE No. 6 ¥ v F e T mmiciTHik,
THhYEBMER S~ —F 4 RZ7 L LTREDTHM
Ty 60 Wiz LHALRRYRINS I, BEHEX
Re=R=F 4 A7EYAV, E¥EIZpH7.0 0 1/15M
) VRS iV ico WEMEIL1IBA 1RE 1RIZT
3XRRDOFBETH 5,

X DR Table2, 3, Fig.1, 2 R L7,

3. FEBREHNRE

2kg P ORBEEEEIC 50 mg/kg % cross over
LTHERSIUSEL, 30 SHICRERYHEHE L, £4
HBEOBMLAREFF4 ¥ —hid, TOBTRELYNE
Lico BIEHEIRLR L ARCHB Y » THEx AV
cross over |IMIEH 30 ST 1REYBHEL, T 0
LAFBCHEL, MELZHEL AL Lo £OK
X Fig.31wR Lo

4. BETEHEORKEEKNRE

Table 1 Sensitivity distribution of clinical isolates of Staphylococcus aureus

ug/ml MIC
Drug 0.1 {02 |0.3|0.78({1.56|3.13|6.25(12.5| 25 50 100 | >100
PC-904 (44 strains) 1 6 4 2 5 3 4 17

CBPC (42 strains)

2 1 12 13 8 3 1 2

SBPC

(42 strains)

17

6 1

Table 2 Serum, aqueous humor and tear concentrations of PC-904 in rabbits
after 50 mg/kg I.M. administration

W Serum level Aquec;z‘s, elliumor A%lelxe'?xlrlns fautrir;or Tear level Tear serum ratio
Hour < (%) (%)

15 min. 50.0 <0.1 — 2.0 4.0

30 min. 38.5 0.56 1.45 7.2 18.7

1 18.0 0.90 5.00 6.8 37.7

2 5.0 0.48 9. 60 6.0 120.0

3 1.0 0.45 45.00 2.6 260.0

4 0.16 — — 1.5 937.5

6 <0.10 — — — —
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Table 3 Serum, aquecous humor and tear concentrations of PC-904 in rabbits
after 50 mg/kg I. V. administration

Xg/ml Serum level Aqueti:‘s,ellxumor A%‘;:?xl:: tl::li'l;or Tear level Tear serum ratio
Hour %) (%)

15 min, 60.0 0.65 1.08 3.0 5.00

30 min. 48.0 1.55 3.22 4.3 8.95

1 5.2 0.70 13. 46 3.2 61.53

2 0.56 0.68 121. 42 2.7 482. 14

3 <0.1 0.37 - 1.3 -

4 <0.1 0.30 - <0.1 -

6 — — —_ - —_

Fig.1 Serum, aqueous humor and tear concentra-
tions of PC-904 in rabbits after 50 mg/kg i. m.
administration

(ug/ml)
100.0f

d

Aqueous
humor
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Fig.2 Serum, aqueous humor and tear concentra-
tions of PC-904 in rabbits after 50 mg/kg i. v.

administration
(ug/ml)
100.0fF
Serum
10.0
Tear
1.0+
Aqueous humor
1 1 1 1
1 2 3 4 5 (hr)

R R B DRE I T AU 2730 < 1= 5% ##0. 2ml
KHSL, 30 0o 3EMIChHI-h 4B AL TH K%
BRL, TOBTREYHE L. MESLZIBADL
FHT WEMZIBR1IREIRCT2ROTSMET
Db, XDORKLFig. 4 ZiRL T,

5. KEABAESKDORROFIM

PC-904 % 2.5, 5, 10% DEMEDOER Y IEH XD
0.2 ml #BFRTHEHL, FOBOIED K B ¥
KTERB B TREB Lo TONEMETIBAIRELR
DLDTH5b, DML Table 4 IR L1,

6. 5% BW 14285 BAARKORKERKRBRE

KROKBRIZ5% B 135 EARL, L0, 5
154, 30 P ERELLBAYERLXOBTHR
EXRAE LI, MBFERIMBDOLEDTHY, WEME
RIBRIERRIBCT2RKEOFHETH S5, DK
#i% Table 5iz/R L 1=

7. 5% BR1FE5BAREDE FROPBER

5% BRYRERART v7 4 77414485 EAR
L, 205 Z&RCBRIcxT 5 RIBERYRH LI tF
FIC AR, TEORBLYMBITEMB CRE L, *
DRSEE Table 6 1275 L1,

II. BB K &K &

FNIEO B, SEBNIES G, BERBEKL20, 2
MREESR 15, ARBE3H, HERY2 A0 20 A
FIOMERRTH 6 AL, 1816 2g s
RAIE LT ot £ DORBUE Table 7 1277 Lo
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(2)  FBURYuiE 2 i LYl

OO FEHREC X VEROBBE R AL
Do

& ) EROHFEALGLO, FRREL
L'f\‘_‘b Do

(8) WMkRRPTBY

B #H) FHOoBMERELLL D,

III. HRBOVICHR

BEfn 51 FEECRRAR LN RRRES B HEL
ToREM: 7 Ko B35 PC-904, CBPC, SBPC n
MIC f#iw LB N3 2% &, SBPC OfiliH 3 £ 0
5% T1%&7T ¢h, CBPC % 6.25~12.5 ug/ml %D
AEH4EeR L, PC-904 i3 0.78~>100 ug/ml &[5 4
L, 3FDOHRTIEL 100 pg/ml Ll ko MIC »R38
B 1ESL, MHEOS - LXMbh . = hid
Penicillinase 1£§§<, n vitro R\ HHE r g
HEOHEYITOT, REMFALLBENFH-LEh
T3 XFOURICIBLDT, bhbhDb AT
B A 108 cells/m]l ODFERWTH 512, 100 ug/
ml Ll EOREENE L HLbDLBbhb, RRES
FYEREIC X 5 BRBECS LT, BOoAFICHT 5/
ZROSHENOATH R ENHIIDLEE LR S
(Table 1),

KRCHERIVUBRELTEOMEANS XVUEK, &
BAOBITRE ¥ &L (Table2, 3, Fig.1, 2),
FHERSIVHERONBEABITREXA2S L, HEEHE
LAHBEH 30 TEY— 7R DLACH, FOY—7
BrRE MRS OIS BNEWA, TOEMIIIEH,
{, SEMBCIEMERTCTE b oo —H, &
ERERIIY — 7BBERRREVY, ERMIIRL 6
RS ESEE Lt oo BAABITRERXAZS L,
BERSHOR I VBHEREH IV E—I7RRELEL
FOEBHBEN T T, FHDOER~NDBITEL
BE, BERSHOIR D VHERSH I VLRI RL,
BELEL COSATRBERFOR S HBERE LIV T
CRTWBEEbRh, & OEEOBTIREDENEK
BRI DYLORENHELONREDLZATHTH
Bo Eto, ZOBEEDEVK X ARELBEAKDOBIT
R —vDREIE, FED EFORPGEE P EE
BIEMH B EBbRBN, OOV THVERL XL
MBbR TRV,

AF A RBICHIES XOHERS (50mg/kg) £ 30
S TREBOBITRE XK LA (Fig.3), thic
YA L EDEBILIHEI D LHECISBTREDIRS
B, EMEEKTHSABRECHTECD LB S <
BATHZENFEDLRI, D EIXRAREEECE

Fig.8 Ocular tissues concentration of 30 min. after
administration 50 mg/kg i.v. and i.m.
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Fig.4 Aqueous humor concentration after subcon-
junctival injection of 5% PC-904 solution 0.2
ml to rabbits :
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FEX VEER X 2135 5, BN, BAABT»bART
LK L W BREBTHB L TR TS LD TH S,
PC-904 5% %% 0.2 ml R TESYFRL, F
ROWBEABT2A5 L (Figd), BEH 1M TY—
2 rich 6.3 ug/ml #iRL, BRI T 1.7 ng/
ml #;RL, 50mg/kg DBEPHEC IS LD LIE
WBERR LI, ZORSBEIEROCLIEEL SR
DT, TOEKABREDCE IIBKMCSBELLD
B5LD0THb, LinL, TOMKTESHEOKEBITR
BRML, %4 & SREERNE L Bbhica, 245
I T Mtk Lico BRI AF % & Ok TF|
A3, 208N THELELLERTHLEND
HLEEbN%o
ERBRERPIECH L & QAN B ORIE TS
B ETHZENHDOT, HEREHE DR DO RIHE
RuBELic (Table 4),

AH|% 2.5, 5, 10% D 3PWEOWT, £0 0.2ml
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Table 4 Eye-symptom after PC-904 0.2 ml injected into the anterior chamber of rabbits

_H‘Y—'E —_ Days
= ye \\\
Concentration tissue \ Before 1 2 3 4 7 8
of PC-904
Cornea - =+ + + + + -
10% .
Iris - + + Ed - - -
Cornea - - - - - - -
[)
5% Iris - + + - - - -
Cornea - - - - - - -
0,
2.5% Iris - - - - - -
Cornea + : Turbility of cornea — : Normal
Iris + : Hyperemia — : Normal

~ Table 5 Aqueous humor level of rabbits after five
times every one minute instillations of 5%
PC-904 solution

g Minute 5 15 30

Aqueous humor 1.2

level 0.3 0

YREOHBERICEHL, LORMERYZICEE B,

10% (i 20,000 ug) DHEETIX, ARCEHLEL
S AU EH e otedd, ThXWATRVWIBRETIIA
BEOBEIRGED At hoto —IEE7 » rAKY v
FeRfLOR=> ) Y ROFKHCHLY, FH ORBAER
ZEWERBbhADT, ARGHERC X 5 HBERLITRD
LB, TOHEENRPILEVEINIVERDbR S,

AF|D5% BHERFRIC 12348 5BLBRLEDOHKA
BT%A%5 L (Table5), 5443#ic 1.2 ug/ml, 15 4
#iz 0.3 ug/ml BITL, 30 PHRICIBTIZED LI
Mol LML, 15 5% ¥ CHRAAABITLAED bh
Ak, AREEYHENHI LT ERALPTWCL
®RTHDOT, FHAOARCHTIBITHORIYRT
PbDLBbhb, ¥, b T3 5% BExoPESE
¥hB L (Table6), 173E5ERRESFORF VT
4 7 THROABRRBIZSRITEEDL D I, EEHE,
BREIZBD DM oo ¥, REBEOFTEMS ILh -
e, BEXDLETHANTAFIABD, BAD S
DREBRERYBREYB LIS ONTAFSHAD D, SR
FELTHEAIZNODERNORB E 5% LATAEX
LW D tBbhbo L EoERBRICEXEKFER

Table 6 Eye-symptom after times every one minute instillation of 5% PC-904 solution

Symptom

Case Age | Sex Instillation Edema corneae | Erosio corneae Hyperen}ia Subjective

conjunctiva symptom
Coru|w | e | B |- ; - -
2 F.U.| 25 F i:i::e : ___ : Eye di:charge
s oma|m | w | B : . : Z
4 O0.K.| 23 F iefi::e : : : Eye di:chatge
s oS.A |z | B Bk - : _ _
6 Y.O0.| 23 F i:i::e : : : Eye di-s—charge
7 N.A.| 22 F i;i::e : : : __.
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Table 7 Clinical results of PC-904

Daily Method of Drugs
Duration 1 1| Sid ¥
Case |[AgelSex| Clinical diagnosis |d ist- Clinica ide
ose (days) administ Organism effoct sffoct combinedly
(gXtime) ration used
1|H.Y.| 12| F [External stye 2x1 1 Lv. +# - CP+CL
Eye drops
2|S.T.| 42| F |External stye 2x1 5 Lv. + - -
3| K.T.| 36 [ M | External stye 2x1 2 LV. Klebsiella N - -
4|Y.Y.| 8| F |External stye 1X1 1 Lv. - -
5|H.Y.[ 24 [ M | Internal stye 2X1 2 LV. - + —_ CP+CL
Eye drops
6|H.0.| 46| M | Internal stye 2x1 1 LV Str. haemoly. # - —
: Sta. epid.
7| H.Y.| 12| F | Internal stye 2X%1 1 LV. Sta. sureus " _ CP+CL
: Eye drops
8|M.S.| 35| F | Internal stye 2X%1 2 LV. Sta. epid. " _ CP+CL
Eye drops
9/M.0.| 26 | M | Internal stye 1x1 3 LV. Enterobacter # - —
10| T.N.| 40 | M | Acute chalazi 2% Enterobacter _ EM+CL
cute chalazion 1 3 LV. Sta. epid. H# Eye drops
.T. - | Acute chalazi G(—)bacillen CP+CL
1| H.T.) 22| F | Acute chalazion 2x1 1 LVv. Enterobacier # - Eye drops
12| Y.K.| 48| F |Acute chalazion 2X1 2 LV, G(—)bacillen # - cp+cL
Eye drops
13| K.H.| 29} M | Lid. phlegmone 2%x1 1 V. Enterobacter + _ Other anti-
Sta. epid. biotics(p.o.)
14| Y.0.| 40| M | Lid. phlegmone 2x1 4 D.I. ¥ — |cB+CL
Eye drops
15|A.0.| 51 | F | Acute dacryocystitis 2X1 3 Lv. Enterobacter 1+ - CP+CL
Eye drops
16|/ S.K.| 23| M | Coroneal infection 2X1 4 ILV. + - CP+CL
Eye drops
17{M.M.| 67 | M | Coroneal infection 2X1 3 LV. + - CP+CL
Eye drops
18|K.O. [ 28 | M | Coroneal infection 2x1 2 LV. # — |cp+CL
Eye drops
191A.0.| 70 | F | Infection of post- 2X2 4)6 LV. Sta. epid. " _ Antibiotics
operative pterygium 2x1 2 Serratia Eye drops
Infection of post- Antibiotics
20/M.N.| 73| F operative cataracta zx1 6 Lv. # - Eye drops
Prophylaxis of inf- -
21|/F.1.| 42| F | ection of postope- 2x2 3)5 LV. + - Antibiotics
R 2x1 2 Eye drops
rative cataracta
Prophylaxis of inf- Antibioti
22|/S.M.| 64| F | ection of postope- 1x2 4 LV. + - nE;'e‘:lrl::s
rative cataracta
Prophylaxis of inf- R
23|1.D.| 61| F | ection of postope- 2X1 3 1V, + - Antibiotics
rative glaucoma Eye drops
Prophylaxis of.inf- Antibioti
24(K.S.| 61| F | ection of postope- 2X1 4 LV. + - ;:n 13tncs
rative glaucoma ye drops
Prophylaxis of inf- Antibioti
25 T.S.| 50 | F | ection of postope- 2x1 4 LV. + - ;:“ otics
rative glaucoma ye drops
Prophylaxls of inf- Antibiotics
.S. M| ection of coroneal 2X1 5 V. + -
2| k.S.| 21 rupture I Eye drops
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Ltco EEERIAKIE Table 712 % LB TR LT,

R i B 7 D RS e st U Uk b kit ¥ %
OV TH BN, FBNTT/LWLOODDEN
%<, FHERHUTS EOKBE1NTBICMET -
T3, Lichaias T, wFOEYM IOV TOIEILS
PHCLDERDZDG LRI EFE R D,

£ T, xOBitHLOFMELRNT S L, Entero-
bacter h1% &, & D2 h Staph. epid., G (=) 188, Kleb-
siella pneu., Staph. aureus, Strept. haemolyticus fg X
NED bR, ThbOEicn3d% PC-904 DM
BX1T7 » T v As, ABPC # SBPC s L Titv
ThLBVCREMYFLTE D, sFHOHEK X HFR
DHENEDLRDE LI, FHLhbOBWEX LA
Bicb DEHEE IR D,

KRR, MERBRTHLEDT, MROHELR
i, #:17 B, +:19 AICRFER ML R L
o

TUvAF -G ERIEREALRT, ¥-EENE
RORBELAREDORIEN 5T

IV. # -}

1) RESEEORE Y FvBECNTAEFOHEN
13 0.78~100 ug = #ZEL,3.12 ug & 25 ug & 100 ug
D EomgdEice—70bh, £ 100 ug L E#R
THEEOFENERK -

2) FKREIZ 50mg/kg ZEHE, HEc THRE LML,
Bk, RERAOBTRA5BL, ¥—7OBMELORE
WIHHE 15 S TIHE V- 60 ug/ml, FHETLRLY

15 2344 50 ug/ml, BIKTILME 30 S 1.55 ug/ml,
5 60 4 0.9 ug/ml, BRI TIXME 30 Stk 4.3
ug/ml, £ 30 ik 7.2 ug/ml THH, BKLbd
BRI X BATAZ LRAFORRALA L Bbh
%o

3) 50mg/kg fhtk, MiEE5 30 S OBRAKAMK
L, MHEIR X 512508\ AR, HF4SoRNE
b X< BFT5,

4) FTROMBAEAR, &M 20,000ug Cichl
KRR TE LY ES LSRR H,

5) AHF|D5% BN 15345 B0 AR X 5HKA
B1TiZ, 15 2% ¥ BB LA,
ZORMERY TRHDORF VT 4 7TOKRICLILD 1
D55 EARLTRNT S &, AR 3BRICREY»ZD
6“7&0

6) 18 1@ 2g, #5%XFALLT, HEHE4H,
PN S 5, SHBNEES A, RBRGERE2H, 2
HERERAEL 10, ABURRGE 3 fl, HRERIE 2 B,
WHEBHTE 6 ICEAL, WThbBERHTH -7
TvA¥ -G Bbh5EIFREDIEh -1

X [
1) PC-904 BBk, #1HEKRAR p.48 £X
(43

2) # 25 BEXLEMEFESES, WX v#SY
4 T, PC-904, 1977

3) XEFN:HEROMBENEHC X3 AREEC
BT 5W®, & 25 MAKLLEIEFLBELT
MWW, 1977

EXPERIMENTAL AND CLINICAL STUDIES OF
PC-904 IN OPHTHALMOLOGICAL FIELD

Hisaya Tokupa, Hirosur Hatano and Yosuimiko UmazuMe

Department of Ophthalmology, Kyorin University, School of Medicine

Tyurtiro Kayasa
Clinic Ophthalmology, Joban Hospital, Iwaki City

Experimental and clinical studies of PC-904 were shown the following results.

1) The minimum inhibitory concentrations of PC-904 to 44 strains of Staphylococcus aureus isolated
from the patients of ophthalmogical field ranged from 0.78 to 100 ug/ml.

2) After intramuscular injection of 50 mg/kg of PC-904 to albino rabbits, peak blood levels of 50
ug/ml at 15 min., peak aqueous humor levels of 0.9 ug/ml at 1hr, peak tear levels of 7.2 ug/ml at

30 min. were obtained.

3) After intravenous injection of 50 mg/kg of PC-904 to albino rabbits, peak blood levels of 60 ug/
ml at 15 min., peak aqueous humor levels of 4.3 ug/ml at 30 min. were obtained.
4) After subconjunctival injection of 5% PC-904 solution 0.2 ml to albino rabbits, peak aqueous

humor levels of 6.3 ug/ml at 1 hr were obtained.
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5) 20,000 ug/ml of PC-904 injected into the anterior chamber of the rabbit eye have been revealed
keratopathy and iridocyclitis.

6) Ocular tissue concentration of PC-804 at 30 min. after intravenous injection 50 mg/kg to albino
rabbit were better than that after intramuscular injection.

7) The aqueous humor levels in rabbits after 5 times every 1 min. instillation of §% PC-904 solution
were shown 1.2 ug/ml at 5min.

8) PC-904 were used with intravenous injection 2g in a single dose 1 or 2 times daily to 20 cases of
ocular infection, including external stye, internal stye, acute chalazion, lid-phlegmone, acute
dacryocystitis, corneal infection, postoperative endophthalmitis.

Clinical effectiveness of 100% was obtained, and no side effect was observed.



