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LEHRAL-MREE -KEFMF
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#, PC-ase &t © &M PC REH»MA LT,
ALRT7YEYYVYREZT AREANC YT PC R
KA CRBRbhD I Lo,

TRV, KIP (ERLFEIRERKH) CHLE
A X h - PC-904, Sodium (28, 5R, 6R)-6-[(R)-
2-(4-hydroxy-1, 5-naphthyridine-3-carboxamido)-2-
phenylacetamido]-3, 3-dimethyl-7-oxo-4-thia-1-azabi-
cyclo [3.2.0] heptane-2-carboxylate (X k¥, fii
DR=vY) vRENKCTHED E. coli, Klebsiella, Pseu-
domonas, Serratia ¥ X UMEGER b W REHEY
$3o3DELTERIRDX IR,

4E, bhbhixXxHcouv THEEN, KRR
ML 2BMer B0 CRET 2,

I. &R E
FENLDOBE LS XOCHBEFEOEK L 2\ T

PC-804 o MIC % JIEL, FBEFICHE L GM, ABPC,
SBPC s X1* CBPC Dthi HEMN LI, MEHE

Fig. 1 Sensitivity distribution against Staphylo-
coccus aureus 30 strains

-

(Original)

Fig. 2 Correlogram of sensitivity against Staphylococcus aureus 30 strains
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REALE R SHMED R X T ¥ rEREE
104/ml (UTREE WD) B X 10%/ml (LA 100 f%
rLTEbLT) & TTRse

Staphylococcus aureus 30 D PC-904 =535 MIC
(Fig. D) 13, BESSHL T 525 5% 16 #at 1.6
ug/ml O MIC #7RL, RYEEhLED MIC ¢,
0.4~0.8 ug/ml X 25 ug/ml 1T 2 MO — 2 %R
LT\w5ho GM 2 3_TOBkA 0.4ug/ml LITED Y,

Fig. 3 Sensitivity distribution against E. coli
30 strains

st (Original )

50 100 >100
(ug/ml)

SBPC, CBPC % Xt ABPC i & iz PC-804 s 2
HA R, EV 12 5 © MIC ik ¥ 5 kB PC-904
X AT, ‘
chbOHEBMFAY Fig 2 ©RL, GM ik PC-904
LAL MIC 2 1L,2b D25 PC-904 D5 M+
ATWELD 1HT, Mz T~<XTGM XD MIC " %»
T\ 3, # 1/3 @ Bk, SBPC % X ¢ CBPC i 6.2
ug/ml LLED MIC % 4 %, PC-904 i2ix 1.6 ug/ml
I D/nE\s MIC ©® 70 ABPC Tik PC-904 X Nk

Fig. 4 Sensitivity distribution against E. coli
30 strains
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Fig. 5 Correlogram of sensitivity against E.coli 30 strains (Original)
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Fig. 6 Correlogram of sensitivity against E. coli 30 strains (X 100)
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HERRTLIOD 2 ERRL, GM 2+ <To#M: 0.8
ug/ml LIFic, CBPC, SBPC %X ABPC |2#g/5 <
7L, 100ug/ml DFkd PC-904 X h &\ (Fig. 3),

EERERD 100 EHERCEABI MIC 225 L, g
1B NE< D, 100 pg/ml Lo Wiz 1/4 1
HAT% (Fig. 4)o Fig. 5, 6 32 DRSHHEMYRT,

Proteus mirabilis 23 $hiz 74 3 % PC-904 » MIC

CBPC

Fig. 7 Sensitivity distribution against Profeus
mirabilis 23 strains
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BitR% Fig. 9, 10 Rl

Klebsiella pneumoniae 11 &3 3 PC-904 0

€ [t =410

| Bt o

ABPC

Fig. 8 Sensitivity distribution against Proteus
mirabilis 23 strains
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Fig. 9 Correlogram of sensitivity against Proteus mirabilis 28 strains (Original)
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Fig. 10 Correlogram of sensitivity against Proteus mirabilis 23 strains (X 100)
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MIC |3 1% D BT fhiod +TH 50 ug/ml Ll EiT
®Y, 5H 6 &% 100 ug/ml Ll Eoft kL (Fig.
11), #EMEwE 100 EHRcT 5 L, MIC H 1.6~
12.5 ug/ml L KIBIC B fe B8 %\ (Fig. 12), T @
T ritfho PC R b b ¥BTeAdh, Fig 13, 14 oM
BN X { Hbh T\ 5,

Pseudomonas asruginosa 30 ¥iwexi3 % PC-904 0
MIC i3+ _RTO¥M 1.6~50 ug/ml(5 % 17 #At 3.1
~6.2 ug/ml) wwH b, 100 ug/ml o\ LERL LD
PERRIR 1Bk S BRI 5 oo T hiTs$ L SBPC, CBPC

Fig. 11 Sensitivity distribution against Klebsiella
pneumoniae 11 strains

-~
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Fig. 12 Sensitivity distribution against Kleb-
siella pneumoniae 11 strains
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L PC-904 35 X1¢ SBPC i il A At L 1~2
EYFE MIC 2 X & A% R LI, *72L, CBPC iz
ZhHEE Tty (Fig 16)o = h b0HBIBIkIL Fig.
17, 18 KiRTEHE D TH %o
II. BRE LU
1. b FRBFBEK

(ug/ml)

REXABFIc PC-904 #¥51, ¥&5# 155, 30

Fig. 13 Correlogram of sensitivity against Klebsiella pneumoniae 11 strains (Original)
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Fig. 14 Correlogram of sensitivity against Klebsiella pneumoniae 11 strains (x100)
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Fig. 15 Sensitivity distribution against
Pseudomonas aeruginosa 30 strains
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Fig. 16 Sensitivity distribution against
Pseudomonas aeruginosa 30 strains
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Fig. 17 Correlogram of sensitivity against Pseudomonas aeruginosa 30 strains (Original)
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Fig. 18 Correlogram of sensitivity against Pseudomonas aeruginosa 30strains (x 100)
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Fig. 19 Serum level of PC-904 250 mg (i. m.)

Serum standard curve
x—x Average
C.M

B.C.M.
M. luteus ATCC 9341
HIA

(ug/ml)
100

101

L1 1
787 2 4

6he)

Table1 Serum level of PC-904 250 mg (i.m.)

Fig. 20 Serum level of PC-804 500mg (i.v.)

Serum standard curve
Average

B.C. M.

M. luteus ATCC 9341
HIA

(ug/ml)

X m— X

Table 3 Serum level of PC-904 500 mg (i.v.)

(ug/ml) (ug/ml)

\h’- 14 | 12| 1| 2| 4| 6 brlyi2|14172) 1 | 2 | 3| 4| 6

Y.U. | 20.0|21.0/10.2|10.1| 20| 0.5 K.M. | 98.0430.0/ 72.0{ 22.3 7.6 7.8 1.7 | 0

Y.0. |10.7(37.1|39.0|27.0| 9.5| 2.0 F.U. | 49.0 36.0] 36.3| 58.0| 15.2 10.7/ 4.7 | 1.0
K.G. 7.5|27.5|36.5|20.0| 24| 1.0

Average 12.7 | 28.5 (38.6 | 22.0 | 4.6 | 1.2

Table 2 Urinary excretion of PC-904 (%)

NI oz | 24 | 46 | Total
Y. U. 2.9 1.4 6.9 | 118
Y.0. | 1.2 7.7 | 1.6 | 305
K.G. | 360 4.5 2.3 | 42.8

Average 16.7 4.5 6.9 28.4

#ENKEh o7 (Table 2),

ii) PC-904 500 mg A

PC-904 ® 500 mg % 2 &ic one shot BEL T, &
ERRREM L, M\ % JE LI (Table 3, Fig.
20), 10— 7% 15 EicdH 430 ug/ml IKFEL
TWaH, 6RMEBIIIERELE LD, o 16kl
FHIE ¥ ¢ 36~58 ug/ml DREXFIE L, 6B
E0Th LOwg/ml %KL,

eds, RPEUREIL 41.6 /s \v L 34.0% TH- 1o
(Table 4),
"2 Fy bR AR

i) BEARERXVME=<LD 3 vh o ARYE
P Bl

WEHkite reksd 3R, B0 L & EREKROR
EWde X oty AL, Standard curve i 1/15M o

Aver. |[73.5233.0| 54.2( 40.2| 11.4) 9.3/ 3.2 | 0.5

Table 4 Urinary excretion of PC-904 (%)

R 2~4 4~6 | Total
K.M. | 245 | 141 3.0 | 416
F.U. | 285 3.5 2.0 | 34.0
Aver. | 26.5 8.8 25 | 37.8

HHBRERE R X 51,

{E 150g Jitko Wistar %7 » + (2) & PC-904
D 9 mg/kg ¥HHEL,154, 304, 1E:M, 2B:RI%
DEBBAMELIE Lo £RBIIISTERL, B
Bo4EED 1/15 M o#fRGER (pH 7.2) ¥k,
MmFXEDEET, WThi 24 BR), 4°C KHEL
%, WEwptLic (Table5 Fig. 21,),

—%, KLED 150g gD Wistar R 7 » b (9)
DORWHRAYEDEL, FLSTERLLE, pHT7.2 of
AR TR LT PC-904 0 0.8 ug/ml HB\ i1 8
upg/ml OBHY, ZWHROBERD 4SRN 24 B,
4°C B LI, REYAELL, Z0BRE, BRER
Ex&DkD 0.64 ug/ml, 6.4 pug/ml L LT, EURK
® % THkbLi (Table6),

WEIRLTEF, &, M1, M, B, BoETHH, B
BT 2BEMBIT b i ) ORERR LT,

RBEAEINER TR AR L I 100% B o EIREK
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Table 5 Tissue concentration of PC-904 (Free)

Table 7 Tissue concentration of PC-804 (Total)
9 mg/kg (i.m.) Rat. (ug/ml)

9 mg/kg (i. m.) Rat. (ug/ml)
sl /4 1/2 1 2
Liver 44.0 27.0 8.2 2.8
Spleen 3.9 1.8 1.2 0
Kidney 13.5 8.3 4.3 2.3
Lung 7.3 3.6 1.2 0
Muscle 3.8 0.3 0 0
Brain 9 0 0 0
Serum 9.3 5.6 2.0 0.3

Tonr| 14 1/2 1 2
Liver 76.0 42.0 9.2 2.3
Spleen 4.1 1.7 1.1 0
Kidney 18.5 10.0 5.0 2.5
Lung 7.3 3.6 1.2 0
Muscle 3,5 0.3 0 0
Brain 0 0 0 0
Serum 9.8 5.6 1.8 0.2

Fig. 21 Tissue concentraion of PC-904 9 mg/kg
(i.m.) Rat.

(1g/ml)

100+ (Free)

B.C.M.

M. luteus ATCC9341
HIA

1/15M.PBS (pH 7.2)

101

1.0

2 }lé 1 2(hr.)

Table 6 Recovery rate of PC-904 in tissue

emulsion (Rat.) % (ug/ml)
Th. conc*.
w 0.64 6.4

Tissue

Liver 159.4 (1.02) 96.9 ( 6.2)
Spleen 115.6 (0.74) 92.2 (5.9)
Kidney 107.8 (0.69) 82.8 (5.3)
Lung 100.0 (0. 64) 100.0 ( 6.4)
Muscle 112.5 (0.72) 103.1 ( 6.6)
Brain 125.0 (0. 80) 107.8 ( 6.9)
Blood 121.9 (0.78) 98.4 (6.3)

* Theoretical concentration

FiRLico COLRGTTCIRRB =L v X 5 PC-
904 D HEE T X i »* (Table 7, Fig. 22),

ii) 7 » MR, B homogenate G PC-904 Dk
BRI )

JEFH k3 B. subtilis ATCC 6633 #BRER & L1
LS, BiEtnRBRER LU THBo HE 200 B OFRM
o Wistar %7 » + (9) ZMEBMmML, Fis L0

Fig. 22 Tissue concentration of PC-904 9 mg/kg
(i.m.) Rat.

(ug/ml)

lOOT

(Total)

B.C.M.
MI.Auteus ATCC 9341

1/15M.PBS. (pH7.2)

N
u 1 2 (hr.)

T, pH 7.2 @ 1/15M 5R#E%# % inx 7= homo-
genate L, [ UBEHKTEMLE PC-904 o BHLH
Einx, HKMEIC homogenate i B % 40%, 20%,
PC-904 iy S50ug/ml, 5ug/ml & Ui-¥fE% 0C
KRB 1B5R), 2856, 3B5R, 6BEM, 24RsRIKkO
IEZRE Lo FIEMEIX homogenate Db H &
1/15M o #%R G (pH 7.2) XA\ IR BOfEY 100
ELTH%THb LI (Table 8),

—ARIZ 40% homogenate M3 5 # 20% homogenate
IO NEDETH A ENnoNo Thbb, 50ug/ml 0
¥4, 40% B homogenate K\ Tk 64% 2D 47%
ETH 20% B RAHHE A ET Lo, 20% K
homogenate “Tik 70~80% ORIIcH H, 40% 5 homo-
genate X 80~90% DT, . KRS LTRNT P
hrotc (Fig. 23, 25), .

—7%, Swug/ml OF4A, 40% KF homogenate Tid. 50
% 1B 20%, 20% BF homogenate it 70% b 40%
FTHWARRA L, 1BRIK & 24 BRI ORI TIXI 30%
DEND N (Fig. 24); 40% ® homogenate, 20%
% homogenate TiX & 1T 80% b 60% * THK
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Table 8 Concentration of PC-904 in liver and
kidney homogenate of rats kept at 0°C

Wistar @ £200g

Theoretical concentration of homogenate : 40%
& 20%

Theoretical concentration of PC-904 : 50 ug/ml
& 5 ug/ml

B.C.M. B.subtilis ATCC 6633
1/15M phosphate buffer standard (pH 7.2)

Liver (%)
R 2 3 6 | 2
50 4oy 64 63 59 57 47
“logl 8 | 79 | 79 | B |
5ugH0%| 47 47 43 32 18
/mll20g7 69 64 57 47 40
Kidney (%)
NI 2 3 6 24
52 40%| 66 70 63 66 63
KBl oyl 87 85 83 80 86
5ug/40%| 79 73 74 71 58
[mljzog 81 78 82 77 66

Fig. 23 Concentration of PC-904 in liver homo-
genate

%
100, PC-904 50 ug/ml

o—>0409% Homogenate
o——-2209% Homogenate

Activity of control =100
L 1 1 1

1 2 3 6

214 (hr.)

‘Fig. 24 Concentration of PC-904 in liver homo-

genate
%
100, PC-904 5ug/ml
\ o——0409 Homogenate
- o-—-0209% Homogenate

Activity of control=100
1 1 1

23 §

-

24 (hr)

EFL (Fig. 26),
kL, AERICRT S PC-904 DIEWBE T
BREHTH 510

Fig. 26 Concentration of PC-904 in kidney

homogenate ’

%

100p. PC-904 50ug/ml
N\

50

o—0 402, Homogenate
o---220% Homogenate

Activity of control=100
1 1 | 1
1 2 3 6

214 (hr.)

Fig. 26 Concentration of PC-904 in kidney
homogenate

o/

100 PC-904 5 pg/ml
5"_,_.—_____*\
e o

o——0409%; Homogenate
50F o--—202% Homogenate

Activity of control =1()0I
1 1 1
1 2 3 6

24 (hr.)

III. BMERE R

PC-904 % SLE &8t Uk REERBRYSE 3 X O fliggD
£10FERAL, TORELEKAN LI

EFH 1 258 ¢ RERRIE (SLE)

#1340 SLE ORM O b L MRBDOBE T,
BIBEEAT = £ Fhazevikhd, KBEKCLsRE
RBpiE R B3, PC-904 o 250mg » 1 H 2@MAEL,
48 B 38.0°C w3t RUALNEKBEIhRE EHE
L, BALOCMEM LI, 7THH BEXFLMEAL &
5, 3HEHCEY 38C g My 2L Thtr X
h s, RITROBEE A LD, REBRPECHL T
PC-904 BRI THoTco Bilhis bV = DEFMNERT
A%k LT SLE #boTWa o tnbE
TEREAORMIIAKIC LB LEL LRBY, BBEXOD
7 V¥ —ERIALRFRACKHTEv I v 75—
ClEEBIERBRIBHETHo o ks, BERIBZBA
HXBH B oo (Fig. 27),

fEM 2 77 & Mk (Reticulosis)

F4EX Reticulosis DM O L L KB BWB RO BE
T, NMBMBEP R D o 7o KIE4 AREL GHH, KK
BIVRMYEAEL 4 AKCRTRRELES X Sci
> TABRLY, RBXRIC THEMMCIHRERTRE R ED
AF 1g ORBEHEY 1H2EF RV, e —HR
B, RBFFRRHKEIH, CRP § 5mm X hpa# i
SRR EL T, 20BMoERATCHIEL, ©oF
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Table 9 Clinical results of PC-904
No. Name }5?; Disease Bacteria Daily dose| Days |Total dose| Effect [Side effect
E. cols
25 500mg 4 2g
1 M. S. U.T.I. ) ; + fever
F asplepc | im 8 15g
2 T.H. '{Z Pneumonia a-H;::r‘\;}.ytlc lg.>i<-2 23 48g + -

Fig. 27 Case 1 25y. ¢ U.T.I S.L.E.

| [PCI0E
mgX2i.!
39 250mgx2i.m

PC-904
250 mgX2

Steroid
25/V126 27 28

9/VI10111213
Urine : E, coli (=)
(#) CBPC
GM.ABP
W.B. C.in urine
10~20/F

E.coli
(#)CBPC
C GM.ABPC
10~20/F 10~15/F 1~2/F

Fig. 28 Case 2 77y. & Pneumonia

<o T
39
38 M

37 X . S
36)

PC-904 1gX2 DI

11/V 16 24 31 3/V1

3dmm lmm lmm (=)

E.coli
Staphylococcus
epidermidis

C.R.P.5mm

Sputum
7-Streplococcus
a-Haemolytic strept.

Staphylococcus
aureus

BEHELL, TORERALALXFERALHREECS
1T, SFC offcHiEe L»B~ (Fig. 28),

ek, tho 2L b, FsXUOBREOERE
CREEX L LD,

IV. BELROLVCHER

BEDX5i, B CHREIH, 77 2BEECLHE
HEINTOBHFLWEAH =) v PC-904 |2\
TRF LR,

A) Rt

1. Staph. aureus &wx¥5RZMx ABPC i {l
L, 0.4~0.8 & 25ug/ml @ 28R L1,

2. E.coli &ix 1.6~3.1ug/ml »% o & 100ug/ml
LAl E®D 2 ¥tk %7~ LTz, Proteus mirabilis i3 ABPC,
CBPC 3 X O¢ SBPC & i2iFmffic MIC #/RL7, &
& E.coli 35 XU Proteus mirabilis D% 100
BEHERTIT 1~2 B MIC 2/hE Lot

3. Klebsiella pneumoniae =3t L Citfthd PC %
Rk THEBRYRSVRERERP T35 L MIC 2HY

X {510 Pseudomonas aeruginosa =L T ikt
D PC %k b MIC /X KHH 1.6~6.2ug/ml 1z
»b, ¥EHEYMPTHEIBHI 5T 2hb
DRBMIIIMR 4 DAY & BBh—BT 5,

B) TRiY, Bhift

1. & bz 250mg @ PC-904 ot % 1B -
fol 2OMABRE D ¥ — 7% 36.5~37.1 ug/ml, R
[ 30~40% BB TH -0 500 mg D one shot
MIERF O P IREEIS 15 58 Ik 430 ug/ml IC bR T
2, 6 RefkICiY 0~1 pg/ml LIETF LI, RebEREK
IXARTERE & RZEIR oD o o AR DO RF L PC K&
LTixEL, ThicHE L TlhEDREHMS L\ L
) mﬁ—cbafco

2. Fy bEBFIHEKEARBE, PC-904 ©0F 4 b
WRERMERC R, W M, b B HOWETHY,
KA~ 7 + v PC LA, F, BCRBRETH- N,
ks, LR i) OB~ 3 VIR ARBEAREIR
RoBHE, 100 #itko ERE ¥R L, i) O, &
homogenate rhiC 35} % BRI NIHEE) & 1Z—Rhicd
DEXTRT IS THHMN, ExTEhitdhiinnbin
DI, ZOMEROEHDOETHD, BEOR—HH]KE
X BERICI\VTE %2, homogenate R, PC-904 0
WEC L > Thit ) Rig - - BBERTC L AENY
D TTRTOHENEORBENBEMUEK S5V TEHHE
EXTOrREELIECHBEY ST AbD L EL B,

3. EEIRGIE LT SLE K& Hf L1 KIBE MR RS
fEWC A%, Reticulosis I HFRE L Ichlig Iz B HTH
o7 ATHIC PC-904 i X 2EMEBHLh 5L DLED
Tehs, MUICEIER XD 5 10

V. & B

PC-904 | SBPC, CBPC } {~TRIBEIINTHH
EAPWBLBLLTEHhTED, b+ TomPRED
B Ty FTHHBRFLSADEL, THLBRERR
BEXBLh, FARKEARI F 7A=22) v ThH5
EELbRh D,

4 [::3

1) EERBT:HFLv<=2) vyRELEH, A 39
(6) :1114~1118, 1977

2) BUNEIEBEERERE | Chemotherapy 16 : 98~99,
1968
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3) RKARSE, BEET : 4H BRDOHEHKNR 205~211, 1973
EOLMEHME R E—& < I ¥R band 4) HEME: M50 B RLERELARE, FXE
culture method Lo\ T—q BAREK 81(2): vRew AT, PC-904, 1977

LABORATORY AND CLINICAL STUDIES ON PC-904

Hirosur Oxueo, Yuruko Oxkamoto, Kyosiu Go, Fumiiko Usa,
Yosumiro Uepa, Keico MaeHArRA and Junko Makino
First Department of Internal Medicine, Kansai Medical University, Osaka

PC-904, a newly synthesized penicillin derivative (Sumitomo Chem.Lab.) was examined on its acti-
vity against bacteria isolated from human infection foci, serum levels and urinary excretion rates in
humans after its administration, tissue concentrations in rats, as well as its effectiveness in clinical
cases. The results obtained were as follows :

1) Antibacterial activity in vitro : Staphylococcus aureus, E.coli as well as Proteus mirabilis sho-
wed similar sensitivity pattern against PC-904 to those against sulbenicillin or carbenicillin, although
the number of the strains sensitive to the former was larger than those to the latters. Klebsiella
strains were mostly resistant to PC-904, but, when the inoculum conc. was reduced to 10%/ml, their
MIC came down to 1.6~6.2ug/ml. The most remarkable advantage of PC-904 was found in its acti-
vity against Pseudomonas aeruginosa, i.e. the peak of MIC was located at 6.2 ug/ml (inocul. conc.
10%/ml) or 1.6~3.1 zg/ml (10%/ml).

2) Blood level and urinary excretion rates in humans : The peak levels of PC-904 in the plasma of
three adult volunteers after single i.m. administration of 250mg were found to be 36.5~37.1 ug/ml,
the urinary excretion rates being 30~40% in six hours after administration. Intravenous one shot
injection of PC-904 to two adult volunteers yielded average blood levels as follows : 15 min, 233 ; 1/2
hr. 54.2;1hr. 40.2; 2hr. 11.4; 3 hr. 9.3;4hr. 3.2 ug/ml.

3) Tissue concentrations in rats: The organ levels of PC-904 30 min. after i.m. administration
ranked in order of liver, kidneys, serum and lungs, being detectable from spleen and muscles.

4) Clinical trials : Two patients, one with U.T.I. complicated with S.L.E. and the other with
pneumonia complicated with reticulosis, responded with good results to PC-904 therapy. Although no
severe side effects were observed in those patients, the S.L.E. case yielded suspected drug fever in
course of the therapy.



