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WCEBEAZEE L, TORERD 1ml 2R
DL, YEIeREE &Y, 37°C THEEK, =r=—
hv v LEEE LTS

Yy VF—uflo BIE? : FEHIPBY /5 — 4 (Sigma
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(50mg/100ml) & 7¢ 54k 1/15M U v B2 K
(pH=6.2) i L1 U EDEH % 0.75ml Micro-
coccus lysodeikticus 123EW:, 0.25ml 0.3 NNacl % &
0.5ml EBH#EY V' F— AR E I\ Bl 40p1 & 1/
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B THRD, 540mpe OERMTHLTERREL, VYV V/F—
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HANK's buffer (HBSS) TP ##E, PMN %y
L, 2[@ HBSS T###k, FHKIC 3x10%ml Dl
!E#m Lo

YiaFINLE PMN oOfils : KC-14 % — % heart
Infusion broth (HIB) TH#H, %5 37°C T2HH
HIB (PF) €04 %% Lic KC-14 % HIB T 1x108
cells/ml iz L, TDH#= CBPZ H 5\ 3 cefme-
tazole (CM2Z) %#¥simL 0.1, 1.0, 3 XU 10 gg/ml 0
ZRESH OB R FY Lico = D% 37°C T4l
IR IE B %, HOOME (3,200r.p.m, 20 ) L,
HBSS T2 @k L, FFU 1x10°cells/ml i HigE L,
Rk L1,

HBT BTiEii 0% « Park $%£>® ¥ T NBT
BTHERR Y 1T7c -7 NBT (nitroblue tetrazolium :
Sigma #f, Lot No, N-6876) # 0.2% #B#ic/cb k5
w pH=7.2, 0.15M Y v BB&SH CHEHUL, SBOE
BRIEW ML T NBT B & Lico L oEm L7
~2Y vl X Invitro KW x>V aviAAr (B
%o ) av i, Lot No.7F97) T M LBt ic~
SAY) viFEl3EEEKE NBT Bfix 1:1 Kidkic
BT L, B EF Licob 37°C € 15 SBEEERL
foo T hEBML, ZRT 15 SRHKE LA, 36
1% Wright-Giemsa ¥ 5 CfT7c\>, 1,000 f&CHEEL,
formazan R F/RKIGME MR LMD AEYESE
T#& L7,

HREARR IV AIG HORE : MFELEAER Y -
— vy PEWTRIE L1, A/G HizIELXtrr—RAT
+7— METBEKEKB L, EHO% X hEB LY,

PUEEERORE : LR (FEHRMER, SRBC) OH L
Biz CBPZ (0.025~5mg/mouse) #FZ TFEHL, HE
#E5 (BEkEA, 10% SRBC/0.1ml) #, 4 A Hic CUN-

infected mice
(no treatment)
(5/10)°

infected mice
(CBZ 0,1 mg/mouse)
(0/10)°

J

1 1

L 1 1 1 1 1 1
-1012345¢678
*CBPZ Hours

Fig. 1.
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*No. of dead/total of infected mice

Time-course effect of CBPZ on E. coli (KC-14) growth
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Fig.2. Time-course effect of CBPZ on lysozy-
me induction in infected mice

NINGHAM ¥'© CRMROBMM*HE L, HiEEEM
Ra¥e Lic

<% AD CBPZ L5 3@ :E% ~ v A & CBPZ
(0,025, 0.1 35 X 0 6 mg/mouse) X THE5- L, 4,8, 24
BIVC T2 REE DY V7 — AR LU0 NBT BTk
BUE Lico BYaevw v A \WTiX CBPZ (0.025 ¥ X
0°0.1mg/mouse) RIS 1 BERiATIc KC-14 % G5RE
BEE (Gx10°cells) * MY+, CBPZ #5 4,8
IO 15 BB O~ Y v EFMKE R L LT NB
TEBTHESIVMEY VF— 2 fERHITE L, NREHR
L LTk CMZ (cefmetazole, =3tBI3 KK) #»{#H L
1

II. # 7

E.coli (KC-14) AR $# OB c 5% 5 CBPZ
DEM : KC-14 &3 1 B 0 = 7 21z CBPZ D&/
A& (0.1mg/mouse) HETIZHEL, 4,8 XUVt
15 BHBICEROEL T TR, TORE,
0.1mg/mouse THEEKI 4 BERI% ¥ THA L, ThllE
SEEMIE F CRIBISA UV~ A OB R & L, 8BR
BEEBTH &, BOEY Lico RYHBEE TILEREY
XM L (Fig. 1),

E.coli (KC-14) HERRRED ) V' F — sER IS
%% CBPZ nf%& : CBPZ ® 0.1 mg/mouse D 5K
RECEWT 4, 8R IV 15 BRMBONEERC LK
WHRICEENBR L O ECEEYRTEARALR, £
DEHE V<2t 15 BERIHER X 1 T\ 7o 23, EDso &
(0.025 mg/mouse) Ti% 4 B¥fElEE TER L, T,
BRED Lic, RERNBRIT 4% X v 2 B
L 15 BEI3-1 7 v 03 K& RHETRD bR
ot (Fig.2),

EE=7ADMEY VF— £iEHI %25 CBPZ o
®% : CBPZ 0E/MARRE (0.1 mg/mouse) #E 14 1RM:

5.0(

4.0
0.1 mg/mouse

*
30k ﬁ\\“ﬁ ——8 6 mg/mouse

\______/u.ozs mg/mouse

2.0

Serum lysozyme value (7/ml)

CBPZ
* 111 1 1 1 1 1 1 )
04810 20 30 40 50 60 70 80

Hours
*P<0.05 Normal control vs. CBPZ treated group

Fig.3. Time-course effect of CBPZ on lysozy-
me in normal mice

Serum lysozyme value (7/ml)
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CBPZ (mg/mouse) CMZ (mg/mouse)
*P<0.05 nontreated control vs. CBPZ treated group
Fig. 4. Effect of CBPZ or CMZ on lysozyme
induction in vivo

iR, FOMBIZOWTIEEARIE LGSR, 48
IS D2 X FRRE & i ARSI Lichs, iR
(0.025, 6 mg/mouse) TIXREMANTHZEIZ CBPZ 2%
VF— siEER RET S HE XA SRieh -7 (Fig.
3o

BIE 4RI D CBPZ & CMZ DMy vV F— 471%
MOHE: : E# <Y 212 CBPZ % XU CMZ ®FhF
H 0,025, 0.1 3 XU Smg/mouse FTFICHELFL, 4K
FIRCER L, Y VF— 2EELHE Lico TOER,
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Fig. 5. Antibacterial activity (KC-14) of lys-
ozyme in vitro
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Fig. 6. Time-course effect of CBPZ on NBT
reduction in infected mice

CBPZ o 0.1mg/mouse 13\ MBHEFER AR Lico —
77, CMZ TII&FE TR & B L TR g -
7o (Fig.4),

MY V5 — 20 E.coli (KC-14) 1= 3% HEE
Fig. 5 IR LIcZ &<, V)V F— A 0.05 pg/
ml CHBEEREE L, 1.0pg/ml Tk 4 BRIERCEO
HETE 2IRIEIE LI

Bfi~v 2 ks 1F 5 CBPZ » NBT ZETHwC 5%
L84 E. coli (KC-14) Rtk 1 B5fS% 1 CBPZ %
EDs, & (0.025 mg/mouse) & & /NiE e & (0.1mg/
mouse) T=7 ARFETFESHL, 4, 8% Xur 15 BRIk
DIFFEKRD NBT BILEXHIE Lic, £ DOREE, B/INE

NBT positive cell (%

13r
12
o 17 *
10f
or *
8 f
7+
6 0. Img/mouse
5 S
4
3
2+
1}-cBPZ
11 Il 1 i L 1 J

] !
04 810 20 30 40 50 60 70 80
Hours

* P<0.05 Normal control vs. CBPZ reated group

Fig.7. Time-course effect of CBPZ on NBT
reduction in normal mice
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0= 0025 0.1 5.0 005 0.1 50
CBPZ (mg/mouse) CMZ (mg/mouse)
*P<0.05 Normal control vs. CBPZ treated groups
Fig. 8. Effect of CBPZ or CMZ on NBT reduc-

tion in vivo

TR TILABE% T T NBT ETEENEML, 0%,
R v~ T 15 BEf#ESE L1, LA L, EDs BEYURE
Yo FRBETIT 4 BRI = TIN5 2%, ThIlE, &
wwA Liz (Fig.6),

EH#=v A2kt CBPZ o NBT BEiiEkEL5
% : CBPZ »#EB/afEE (0.1 mg/mouse) FXU* 6
mg/mouse TS L, NBT BLELIHE LI, €0
WTFRORBTHREREXR Licsl, EDs ETIIH
WMRHEVER LR X fhs » 72, 0.1 mg/mouse Tk 4K
HBCRAOREFERYRL, 24 BRg EFRC
-7 6mg/mouse § T 0.1mg/mouse &I
24 BRI EFRRCEY, 72 BBV TFhoR
LSEHRICEEBERR L Fig.7),

B 5% 4 BRI o CBPZ & CMZ o NBT BTHOD
B EH~wv A CBPZ % X ¥ CMZ ®*rh*th
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* P<0.05 Nontreated control vs. CBPZ treated groups

Fig.9. Effects of CBPZ or CMZ on NBT red-
uction in vitro

o
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101234567 8910111213141516 45
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Fig. 10. Time-course effect of CBPZ on total

serum protein restoration in infected

mice

0.025, 0.1 % X7 5.0mg/mouse BEX K THES L, 4K
MM L, NBT @THE® HIE Lico TDEE,
CBPZ 0 0,025 35 X U¢ 0.1 mg/mouse C{EEFA %R
Lichs, CMZ CizWTFhoAETCLNBHLARET
b1 (Fig.8),

In vitro w31+ CBPZ & CMZ o NBT EhED
HB : CBPZ % X0t CMZ % 0.1, 1.0 3 X0¢ 10 pg/
ml D& fEIoVT NBT BLAELAI EOBE
CBPZ & AB CREMARR Licds, CMZ ¥ -7
CREFERER RS b -7 (Fig. 9,

E.coli (KC-14) HEAREEHEOMER BEOER IV
AlG ticbx % CBPZ D% : Ak, £ A CME
REABS IV AG hakwitos, 48 (R
[B%¥, EDs B, S/NARER Hc 4% E T, o
FREORRFED L, *OoBBEFIEHE Lo, K
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=4l 0.1 mg/mouse)
=
X
2 infected serum
8
2 3r
=}
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1_
0 | 1 1 |
0 2 5 10 20
Serum (%)
Fig.11. Antibacterial activity (KC-14) of

serum at 15h after infections

Dose Number Rate

Compound (mg/mouse) of mice PFC/10° spleen cells (%)
Control — 5 1755+301 100
0.025 5 2048+494 116

CBPZ 0.1 5 2384+174° 135
5.0 5 1987 +254 113

0.025 5 1932+325 111

CMZ 0.1 5 2032+207 116
5.0 5 1849+253 105

* P<0.05 control vs. treated group
Fig. 12. Effect of CBPZ on antibody production

M BEIERCES T AEEYN BRE IR, i A/
G LEEENRE (0RS) SHET 5 & 15 BEREL
BEIZT M- Tz (Fig. 10),

Rtk 15 R OME OLEIEA : ERME, R
RAEMES XOBMNERABOE Y ThEh2, 5,
10 XU 20% o ElEw HHEERE CEML, E
coli (KC-14) % 2x10° & X0f 2x10° Th Eh okt
e L, 37°C TEEEH, av=—%Ar v v Lico £
DFER, TINEEH 2x10% 2x10° D FTh Th Bk
ABEXRRME CTRAEFRIEL, OESENEL S
BEEENEL Lot L LE/MARAE M TR
IMAERIEC THREFANEE I, EEMECL 5B
UCAORBERANRE S his, (Fig.1D)

HithEEEfE & %2 5 CBPZ %X 0 CMZ 0 Mk :
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CUNNINGHAM e X b 2Bk (SRBC) jexf4 24
fhpEtefeic b2 B CBPZ Is XU CMZ DfEfflico\uC
0.025, 0.1, ¥ 10 5.0mg/mouse D4R TH L.~
ARSI 2 TRE Lico PifaE AImible s a4 8 -
B CHB IR, T, CBPZ o 0.1 mg/mouse §CH
BIREER AR Lico Ly L CMZ i23Mikl3s X Ot (@t
ER bR e ot (Fig.12),
II1. % 5

CBPZ D4MBNZIRIC DT T in vivo THAK
BYSREY L, n vitro TRHBLE B2 L » Tl
X OUFRER & D BRAER 2T BN S hic, DR
B, £l > CHRER2RTZ EAALM LI
o

S BB A LT RER OB E R O G A R R i
fliT5 NBT BCECMEREEDED Y V' F— 41D
W, XLIHGEAECRIET CBPZ olEhicou
THE Lico

Fig.1 X b CBPZ o/ ixE (0.1 mg/mouse) T
KC-14 DEBUTRG 4 RERIT & T Lico b5, EH
= AW CBPZ %% 535 L 4RHEICY VF—Aals
L0 NBT EICEEDBMRIFEA LR Lice IRk
FRICE VT ARMBETY v F — 2ERELUK
NBT BLiEOBERIERL, ThUEED L~
RS HERF S h T e, DL CBPZ A% 4 R
% ¥ TR NBT & TBMEREMB L TW5Z &%
RTHDTH 5%,

CBPZ i3 F#HE LTh LMK X R DOEEER
ERERNIO 2~ 4REITHE S h 3 LiX 3 Tl X
HTuwb, Lichi->T CBPZ 15tk 4 BRI % TI
EEANEERAL2REL 2o miRRcEsT 5
EAGHEEL L TERL LTV B LRI LT
Do L LARREI®YBE S &, BHUL 8 X T
PRHMER AR, SRMEERES L, TEKX
BAL, =7 AXBLEBRRCED T T DHEEL 45
it & TORMECHFFROERALLT TRBEITDT
b TR0 FUEEERFS ofEirssboL B
bhde, TD—2L LT4RHEK T TRA LT
REOENEE Uik 8 Rk EEIRCEL, 15 B
B EFEL b dEMERZR L, 48 REBERE
TR T, E70 15 KfE# Tk AIG koA LL /e 7
) VB OIMATRE X T,

Oz LR e 7Y vHEOIFRMITEREN LR
INICDT, In vitro TRYE 15 B0 MBMmE D
MEEE R LThal, TR, RB/IVEEE (0.1
mg/mouse) DMFK MWHEESYBEE L, 00X
ED—2&L LT AG i, MEREAEDERE &HeT

ExhEses) vHEOIEGRIITIETEE LHB
%o

SHRIRMIE (GEFRMER : SRBC) #5 4 Bk
thefEic b2 5 CBPZ D>\ Th Bt Licks
B, 0.1mg/mouse THELREIFANABNI, 20
Z EIREER 7w Y v E DR TRRIR
T HHUEEEDIRAERIR S 5 D = LAYHIEE Ui,

¥ic CBPZ DEGPIHMBIERI MO+ 7 » 254
HFIe b JeT LB e DBk CMZ B LT
foo L L CMZ ik A8 EfE B R4 2 /R 5 -
LRI 2T, S D Lk prlactum RIAAKE
DFEE TS, €T VBOff L feo-Avt= vl
DR RIIIIERTHHZ EXNTREERDA, Kxd
-7 % RIERIIERY H B E R LTV 52,
Lk, in vivo % XU° in vitro TIEEM LK
wh % B CBPZ DRAERIC OV THE %171 - 145,
SO ERTHEED SR COHMI T 4B 5 b
SORERIVDETHY, TOMDIBERLLDRD
EGBHEOBFEIET T, BEDL DDRHAR
EUECECOVWTOREIEELBE L BEbh s,
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EFFECT OF CEFBUPERAZONE (CBPZ) ON IMMUNE
BACTERICIDAL ACTION IN MOUSE

Moroj1 Suzuki
Kaken Pharmaceutical Co. Ltd., Tokyo 113, Japan

AKxIkuNt YAGITA

Department of Surgery, School of Medicine, Kyorin University

Sacuio Ocata
Department of Microbiology, School of Medicine, Kyorin University

We examined the NBT reduction activity of neutrophil and lysozyme concentrations in serum of
mice treated with cefbuperazone (CBPZ) after infection with E.coli (K-14). NBT reduction activity
and lysozyme concentration increased from 4-8h, and then both decreased to normal by 24 h after
subcutaneous injection with 0.1 mg or more of CBPZ/mouse. The doses in infected mice proved to
be the same as in normal mice. Also, CBPZ induced the same results at concentrations from 1.0-
10 pg/ml in vitro, and sera showed bactericidal action for as long as 15h later although antibiotic ac-
tivity had already disappeared.

The plaque technique of CUNNINGHAM was used to demonstrate the enhancement effect of CBPZ
on antibody formation. When mice were pretreated with CBPZ and inoculated with SRBC, the number
of plaque-forming cells against SRBC in the spleen increased.

From these results alone it seems that CBPZ contributes to immune bactericidal action in vivo as
well as in vitro.



