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bhbhit Piperacillin & v+ ¥SHZKAMR &0 1§
NEACOWTREL, v+ ¥4 UBEENROERRE
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L {EREH
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CMZ :=3t), % kv Latamoxef (LMOX : #a%Fkl
B %A,

2. fEREk

LURRFRED BAEL H 5\ (2B K40 B

taphylococcus aureus FDA 209 P, Escherichia coli

IH] JC-2, E.coli TK-16, Klebsiella pneumoniae Y-

Y Proteus vulgaris T-261 %s X U% Serratia marces-
ns 1ID 620 &\ 7z,

3. HEhRER

BALSEEESSICE ) ED bR/ IEBE
WEE CESE, BRERFREc Ly MIC fExH
E Lo

4. SWEBMmER (PMN) DI

v+ PMN (3 ECEELVRE LICHENC LD
HER L7 & b PMN (2fEFERASF (25~34 %) O
BIRL b 25ml Mm% FE L, 6% dextran (MW
177,000) = & b HESEK, & 04 B (800rpm, 10
min) 12X » T 2E%E Lic#, Hank’s buffer (HBSS
pH7.2) iR EI ¥,

5. HiAHIE PMN H 5\ 3FEEmE & OB IrER

¥R oo HEVic X b, HBSS iz 3x108cells/ml o
PMN, 1x108cells/ml © @, 50% HiifMmiEs & O
0.1, 1.0, 10 zg/ml DEHHFAE L, 37°C T 3BRAIR
Bz, w008 (3,500rpm, 20 min) 2 X H» PMN
LEABRE Lic, MEZEZKICL > T PMN % ji%
Lictt, AEAEKCT2EESE EEEYRAETS
Zrickh, BAERERE L

6. EFFAHEEMACXTHYF PMN 0 EAER

HEIEA

— TR EEE %, 37°C T2 FFfEaikE#E Lic E coli TK-16
% Heart infusion broth (HIB': EB) T 1x108cells/
ml % L, #EF%E 10 pg/ml iZieb X RN LIS,
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Table 1 Antibacterial activities of CBPZ,

CMZ and LMOX
MIC (pg/ml)*
Bacteria
CBPZ CMZ LMOX
S. aureus FDA 209 P 12.5 0.78 6.25
E. coli NIH]J JC-2 0.1 0.78 0.2
E. coli TK-16 0.05 0.39 0.1
K. pneumoniae Y-41 0.1 0.78 0.2
P. vulgaris T-261 0.1 0.78 0.2
S. marcescens 11D 620 0.05 1.56 0.2

* 10°cells/ml 1 loopful.

Th¥ 37°C TI3RMHRESER ELL¥ 650
rpm, 20min) LT HBSS C2E%%L, & 107cely
ml OEECID LD KHRL ko T O METHR,
0.1ml ¢ PMN E##K 0.8ml (% 4x10°cells/ml),
HBSS 0.1ml #inx, ®j%E&LFAKEY++ PMN BAR
BIFAZAIE Lico

7. RARABEGCAT S Y%+ PMN o NBT §

JCHE

—HEEEK%, 37°C T2RERIATEE L E coli Tk-
16 % HIB sz T 1x10°% cells/ml 7H# L, CBPZ 3
WL CMZ % 0.1, 1.0 38X 0O 10 ug/ml i #g 5 }

Fig.1 Effect of CBPZ, CMZ or LMOX on the phagocytosis and killing
of S.aureus FDA 209 P by rabbit PMN
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Fig.2 Effect of CBPZ, CMZ or LMOX on the phagocytosis and killing
of E.coli TK-16 by rabbit PMN
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SIHEML feo & h % 37°C TIRRHBRER OO
(3,500rpm, 20 min) L, HBSS T2 E¥k# L=, 1x
108 cells/ml w2 7e B X S FE L, FHFAFLAEBEKL L
TRV

NBT BLHiz Baeuner HOFED CELT T
+=o Tibb, 001N KCN 0.1ml, 0.1% NBT 0.4
ml, 1x107cells/ml » PMN {#¥ 0.4 ml 2 38ABT AL
EEfk 0.1ml %fn%, 37°C 2T 20min $REHE 0.5
N HCl % 10ml fnz CTRIG % & Ik U oo EODEE
(2,000rpm, 15min) =T PMN %[ERL, Zhiz 4
ml DY ovEing, 100°C, 10min |2 T7 4 L =H

VR Lic, OD 515nm [ THELHE L NBT &
FTHE%R 40D 515nm TR Lz
II. £ B & R

1. HEAOFERERCNT HEN

CBPZ % S. aureus =xt L Tt 12.5pg/ml &4 5%
A, 77 sBEECH LTERICRENRRL, KW T
LMOX, CMZ DR TH - 7= (Table 1),

2. HAEHEvHF PMN L oBhfER

1) S.aureus:S.aureus FDA 209 P (334 FIFEF N
By v ¥ PMN 0BRREFARIZLAL 21T it
Mot FAERERMTAZ LItk > CTHEREER

Fig.3 Effect of CBPZ, CMZ or LMOX on the phagocytosis and killing
of E.coli NIHJ JC-2 by rabbit PMN
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Fig.4 Effect of CBPZ, CMZ or LMOX on the phagocytosis and killing
of K. pneumoniae Y-41 by rabbit PMN
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Fig.5 Effect of CBPZ, CMZ or LMOX on the phagocytosis and killing
of P.vulgaris T-261 by rabbit PMN
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Fig. 6 Effect of CBPZ, CMZ or LMOX on the phagocytosis and killing
of S.marcescens 11D 620 by rabbit PMN
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R N, BRBEBRBECHSN WThORFIRMEET
AR RS 1/10~1/40 ¥ Ladvte (Fig. 1),

2) E.coli : E.coli TK-16 2ZEKIFEGME:, B AH\
X CMZ % o3 LMOX HIBRICIT 2 LAY v ¥
PMN OB ARPEFERXZ T ith -7, L L, CBPZ
EHRMT A LT - TEAFRAIMEI N, FBHIER
PR TAEBERIIK 1/4~1/30 24 L (Fig.2),

E.coli NIHJ JC-2 2 JAIEIRINEE TS v+ PMN
DEERREIFR XY, LB 1/100 @i Lic
L, ZEFAFRIMZ X2 PMN © BASERESEIL
ZbhY, LMOX 10 pg/ml RiNEsiCi: PMN 3Ef7RE

LIESER OEERDEI L T8 1o (Fig.3)o

3) K.pneumoniae : K. pneumoniae Y-41 {35%H0
[ERER B C1E PMN O AR By Bk
%R L, HUAER & PMN o R iEfef iz @b bhib
%o Ut L, CBPZ % 1.0 3 XUt 10 ug/mi %7
BC LIk - T PMN o AREER AT B
BB o~ CABESILE A 50 1/10 g X 00 130 K
A Utzo CMZ % X 0¥ LMOX yRpngEcig 10 pgiml
MRS Y % PMN &0 g Hfefnk bhkbont
DRELTEI - o (Fig.4),

4) P.vulgaris : P.vulgaris T-261 &% LT VASS
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PMN (3EFERMEG CTLRAARBEERA YR L, AEHK
B 1/60 AR LT, Lo LERRINC L 5 v+
¥ PMN OEABREMADRIIABICF, e CMZ
# %\ 2 LMOX BTz PMN OZAMREFI
Was L1 (Fig.5),

5) S.marcescens : S. marcescens 11D 620 (37 ¥
PMN o@A&RE KM 27k Lichs CBPZ 5 %
Wit LMOX # 0.1, 1.0 3 X 0% 10 pig/ml FEnMec
+% PMN OZRZHEFEAME S AR 1
10~1/20 1= Lico CMZ #InEE T CMZ 10 peg/ml
FIME I3 LT % PMN &G DIERANA SR 72h
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£ DORREEITEIH - 12 (Fig. 6),
3. HUEHRIE vy F ke F PMN Lo AfEREC

AES R i RAY /L
1) 4% PMN: E coli TK-16 (33|47 i1z
X PMN & 5\ Mg s oo BEER % S0 10 -
feAs WHOKRFRICIREER 2 B 173
WA L1zo CBPZ (3 PMN L @it miknsdhfi+ 22 &
W&o TR S it X, CBPZ Highiffic g~
THBERUE 1/40~1/160 124 L1z, CMZ #InBE Tl
Wb ME AR R E R R A b h s, o,
DREIXELS. £/ PMN LOBIERIE EAEAD

Fig. 7 Effect of CBPZ or CMZ on the phagocytosis and killing of E.coli

TK-16 by rabbit PMN
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Fig.8 Effect of CBPZ or CMZ on the phagocytosis and killing of E.coli

TK-16 by human PMN
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Photo.1 Morphological effect of CBPZ on E.coli TK-16

Control

hish o7z (Fig.7)

2) kb PMN : E coli TK-16 (32H|Mm75 1z 1x

Fig. 9 Phagocytosis and killing of CBPZ pre-
treated E.coli TK-16 by rabbit PMN
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CMZ OE 3 HiE MG OTIMT & Y b2 - T Bl
XR5S L7 (Fig.8),
4. IEFIRTAEEE A 5 B 0¥ PMN 0Z4R#
WA
CBPZ 10 pg/ml THijH L1: E. coli TK-16 it
7% ¥ PMN OEHRBEERLELERO ik tE
L7: (Fig.9), CBPZ TR LcEfkix v+ PMN
DERBEEERCR L TRERSZER L, v+ PMNJ
FAFRE O 1/10 B Lic, % 1o CBPZ ik
W OE FRRMEEMS T flament form %757 LTWEMA
Y BIZIFIC bt ehs - 72 (Photo. 1),
5. AR AT 5 v+ PMN o NBTR
TCHE
CBPZ 0.1, 1.0 % X0 10 pg/ml THjAELEk E
coli TK-16 x4 % w -+ PMN o NBT R

Fig. 10 Effects of CBPZ or CMZ pre-treated E.coli TK-16 on NBT test
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B B\t CMZ FIABREEICRT 2 h LH~XTH
L CECEY RL, EAER W NT 41 2.3,
L5 B XUV 2.9 fEOfERR LI (Fig. 10),
I, # =

Y B LOEROERM S BWontk 5k, PMN
DEEREFACRET AR ORE Y, WEEKED 5
WHEFOBEC X > TR Tl avo T TR~
~ 3, PMN 0BARZEIFA2ZT 58K HAEHR
MWHEIE X » T ThU EERRE X T H kBT &
1k ot LrL, PMN oBRBRECERELYRL
cERRE MIC BERET O FAFGMC X»> T PMN
FEBRBERZTHL ito ko T TR B-lactam FRHiE
Jitig A Y PMN RIZEUD A hinwZ L &b
I8 h9, F i Vavbaux B"3—FE PMN cEihAzh
- S. aureus )% Gentamicin T X ARE XTI &
BELTWD, Thboz &b LR E PMN &
W HER I, PMN ik T X bir LA PMN i
SWTTTIREBZ » T D EHERINT, flid,
AHIiT X - C damage %%} filament JR & fe o KB
DTS EFic X - T PMN 0BRBREY 2T 5
Trolel ENEL DI D, T OEABIFOWTIR
(DENRB LSO SE Db b D ERERT
, CBPZ iz X - CHIAE Lz E.coli TK-16 23 ¥
MN 0 NBT ETGHEXZE L{RE LI, 2D L33
THIAE L, WSty BZ Ui B i PMN
BAREERCEN Y E - eicdidd T, M
bRz LBzt LT PMN 25 iER 7 AEEEE
RETHZ LN EL BB, CBPZ (37 %% PMN
DBHER R LED o Tohs, = OYERILY ¥ XFHiff
Bo®FIwX > T WS hic, Lichis T CBPZ
BAEMIR L OB HER R RTIEG TR, HildH D
NHELEMERT &S BAERERTZ LARER
2o ¥ h OB AERIRe + X Wi L7 PMN
SVIXHEEME & ORI 3 Bd Hhico PMN %2510
WiEie L o EGBHERT & HEHF O BHERO B

IVERCEVWEFLE LTEE DD EELDR
» L LEGRR S 2HEF OB RImFBE #

BBTED 2V IBREOTEERE LIl > ThE
FI¥hb, ¥EREYE B ICREFELRICOWT
IEMEEOMBELD B LichioT, PR LGN
HRIZOVWCTHRT AR h b 0BERYERE Lo HE
MNHELEL bhb,
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EFFECT OF B-LACTAMS ON THE PHAGOCYTOSIS AND
KILLING OF POLYMORPHONUCLEAR LEUKOCYTES

Yasushr Ikepa, Yosuikazu Fukuoka, Yuuko Ito, Kazumi Muro,
Takasar Yasupa and Isamu Saikawa
Research Laboratory, Toyama Chemical Co., Ltd., Toyama, Japan

The effect of cefbuperazone on the phagocytosis and killing of polymorphonuclear leukocytes were
studied and compared with those of cefmetazole and latamoxef. The following results were obtained

1) Cefbuperazone showed apparently stimulative effect on the phagocytosis and killing of rabbit
polymorphonuclear leukocytes against 6 strains of bacteria, and this effect was superior to those of
cefmetazole and latamoxef.

2) The effect of cefbuperazone on polymorphonuclear leukocytes was activated with addition of
fresh serum. A similarly phenomenon was noted with human polymorphonuclear leukocytes.

3) When Escherichia coli was pre-treated with cefbuperazone, the pre-treated cells were more
easily phagocytized and killed by rabbit polymorphonuclear leukocytes than non-treated cells.

4) Nitroblue tetrazolium dye reduction in rabbit polymorphonuclear leukocytes were tested with
the cells pre-treated or non-treated with cefbuperazone. The cells pre-treated with cefbuperazone
increased the amount of reduced nitroblue tetrazolium in rabbit polymorphonuclear leukocytes much
more than non-treated control.

From these result, cefbuperazone should show stimulative effect on the bactericidal function of
polymorphonuclear leukocytes.



