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Cefoxitin DM & i34 BbE T 2 i)

ARG - P I - TEATEE T
EESGRAPR SIURE ST 2 E

Cefoxitin (CFX) 1 1972 4 %E Merck Sharp &
Dohme Research Laboratories CHf X hi-FHH O}
BRE7 7~ 4 Y v RAEHDET, REEATLKON
HARZ } 5 ARRTORTh 4 TR SETS LT
NICHBBRHREND D LI T LB,

FATFR O PR 7 & UM Rl F 00 R R A Fr gy 3
5 Ltic, FoHEM%Y Cephalothin (CET), Cepha-
loridine (CER), Cefazolin (CEZ) 3 X 7¢ Ampicillin
(ABPC) & RfELBRES L1,

IL # 8 & KA &

1. 3 FH . Cefoxitin (MSDRL), Cephalothin (3§
F#%513), Cephaloridine ({5535 %), Cefazolin (H
REM) X0 Ampicillin (FIE%¥) »#{ER L.

2. BREMY : (5E 2.2~2.5kg DMt ¥, FE
180~2008 © Wistar Rt 7 v b 7s b O A 240~
250 & @ Hartley Rt €€ PR {FEH L1

3. v ¥REREOFR L RERIE

) HFEAOPER L REHE: - 10 ml DA FIEKIT
B L7 600mg o CFX & 10ml o4ABAEKCE
##1L7-100mg © BSA #{EA&L, 1 NNaOH #fnz T
PH7.5 c#% L 37°C T 24 Bk > ThH pH7.2 ©
0.01M V v EEEER T4°C T6 BREEN Lico D\ T
Sephadex G-25 #5424 /7wm~<=t+2 5 74— CFX:
BSA offaoEY AERER L, BRIBEELTLL
itz CFX - BSA Bz BN OHK, BREEZRLIEAL
Lz,

HURAIC X B v FORIEIL, JOSEPHSON DFjik!D
CHEL T -7 THbbilE A (W0mg) 24BA
8K 1ml ¥%#2 L, FREUND @ complete adjuvant
(FCA: Difco) £1:1.50&ITC=roF v EL, £D
0.1ml #REENKAANC/HVTTHESL, 10 Bk 0.5
ml #ARELY, EHIEF20H, 238K X026 HBC
CFX (20 mg/ml) 1ml #&EL, BEFAESHKI0E B
Kifn Lt

2) PEBOEHEGEHE : CFX (100 mg) %4
£k 1ml %L, FREUND @ complete adjuvant
(FCA) ¢1:1.50&TC=aroFvaERL, 0
0.1ml % BESCEST5H L & b EHMEAEHET
WIS Ui, 10B R RBLHE, FIiTH20, 286 X0
268 Biz. CFX (100 mg/ml) 1ml »##iE L, 10B8#

il L,

3) HFECoOMFNE fESRE : CFX (100 mg) #4EH
AHEAK (I ml) ¥ L, FREUND @ incomplete adju-
vant (FIA: Difco) & 1:1.50% T4V H(E
WL, HIFEBIC LD RESICBLT oy FEREL
1o

4., L E PRIVT v FOREARNKE GAFED)
DOYER & RiEH 5 - MURPHEY &Lt U, CFX
(200 mg) #4AEBWMARK (Iml) KERLIbDE, Al-
(OH); (80mg) #4AHAEK (Iml) HEBLILD
RELITCT 1FHER > T b RO & h B L
Bt CFX %%, £HAEK (Iml) wcWET2
D), TN EY FIUT v MTIZZD HEDY 13
0.5ml D& TREMCIEESL, <7 , biIT
R CEB®Y 25 v (1ml duz B. pertussis 40 &
¥EY) 0.5ml ¥EEMICERS L, EHE 14~21 8
TicEBu LI,

5. REMBREEERITIC X 5 HEMONE :

1) RrmEAHE (hapten-BEfEEM) O EH:
HideHE (CFX, CET, CER, CEZ %Xt ABPC) o
% 180mg % 6ml OAHAERKIZ FAHERLIC b O
L, vH¥mE7 L7 v (RSA) B (60mg © RSA
* 6ml OABABKICER) ¥ESL, 1N NaOH ¢
pH7.5 1% | 37°C T 24 B#f4] incubate Xjtz, DU
T pH7.2 » 0.01M v v EiEEK+ T 4°C 6 BMEE
ooy, FEEHEIhc, hb&H4HFE RSA L
oREAEMIIFhFh CFX - RSA, CET - RSA, CER -
RSA, CEZ - RSA X0t ABPC-RSA &} 6h
o

2) RMEMBKEERICOMK : MINE HOFEDICHE
L v=vBABEe v o RinEky Ay CORIFMmER Y (FH
L, TiebbBoishsv=vBETARIhice Y
CARIMERDL. 5% R L pPH6.4 © 0.1 M v v i iRf
BRI ISR LIcHIER] - RSA #5464 (200 mg/ml)
DEZBXMZTITCI205MFE->TH 5, 1%DIE
Hoy¥FmE (EHe Y o mRTRIR) T 3 ESHE,
RBREMN1.52 MRPER LB LD 1 BEH v F
mEPCHRE L, BRAMFTI LR 1 SEEY+¥m
Brb-T2BRATILL, ~1 s Rr 212X
- TRR{FMEREE S MM % WE L7,
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6. IGIFINEREMIBILRUS « EX v+ ¥ Milk% 1 %0
tleatreBARKP &M4ER (CFX, CET, CEZ,
CER 23X v ABPC) % 100mM DidECHMEL, i
R1%v+¥nMTEE 0.5ml 80 2 EEMARKY
EM LT, D\WT4Mro v+ CFX . BSA Mg
(CFX + RSA RfEMmBRc X % W& BRUE Al 128 %) %
0.5ml ZEEVEHKO HRRFIc iz, 37°C T2 KMk
B, CFX+«RSA MEmMMEAV< I 27r 21 2K T
MAEMERE M % NE Lic, BRI TICRT 5 EEMm
FRURMSUE DS BE IR & 4 B NI KM E 2 LUTR
L1, .

7. Passive Cutaneous Anaphylaxis (PCA)

OvARY (1958) D FEEWICB L, €L €y PEAWT
v+ ¥ CFX . BSA ffiific>\T PCA *fTis -7,
PCA 3HimmMOBERRTIx EL T F OEHEAIO. 1
ml ZEdE4t L, 3 BRfs XU 48 BEM&ic CFX « RSA,
CET « RSA, CER - RSA, CEZ - RSA, ABPC . RSA,
B IUXMBE LT RSA (& 2mg) & Evans blue O
A% 0.5ml #RE LSR5 WEHREOHE
FIVLDORERE LI,

8. EXYVRUREKIE : OUCHTERLONY D 5519z
LTI, EERY LT special agar powder (1
KM #0.8%, NaCl %0.85%, NaN, #0.01%icd
DISHAR LSO E, HIRLAMHED well oD
PEMES 8mm L L7,

9. vHFILBITH ARTHUS RIG : B#EEIFL 8 B
BoRMmC kb, v+ FDOEMEIEL ARTHUS G
OHBIMAI KRR L, BEAE & LT, CFX.RSA,
CET - RSA, CER < RSA, ABPC - RSA 3} X7* RSA
(#10mg/ml) &L, 0% 0.1ml #EWESHL, 24
By 313 B RARDEHRE L,

10. HEBMR{EELEY P RETB T7F715%
—vay 7 EBERFELEY FPBROWVWT, 2%
CFX+RSA » 0.5ml #EiRPICESL, 7737+ 5
F—vay s DEFERRI LI,

II. 2 B8 #% 2

1. CFX.BSA #4%» Sephadex G-25 iz t 34}

oi3ip

CFX « BSA (10 mg/ml), BSA (20mg/ml) ¥ X Ut
CFX (5mg/ml) ©4 0.5 ml % Sephadex G-25 column
T, WHE 1096 2ml ofH$T T pH7.2 04
BRIEKT elute Lic,

ERFERL Fig. 1 wizT X5k, CFX:BSA o
elution pattern (1 free ® BSA 5\ CFX &8
AR -TWD, UTEERCBWS 757V - BAKE
E¥ oy EEESLz 1 Sephadex G-25 column #& L7:

Fig. 1 Elution pattern of CFX.BSA conjuga-
tes fractionated by passage through
Sephadex G-25 column

0.1F

1 L 1
0.0155 20 30

tube(1 tube 5 ml) No.
column:1.5%83em o—o CFX-BSA(100g/ml) 280m
0.5 ml of sample was eluted with e—e BSA (20m9/m}) 280my
pH7.2 saline at the speed of «— CFX ( 599/ml) 260my
2 ml/10 min.

LORFERLI,

2. HLIn i O BRI M1 ERUR

vHFE, EALEy PEIVT » FOZHMIKIZONWT
RAEMEBRRERIE R TR - I kR %—IET 5 L, Table
1 RTEYCHB. T7bb, CFX-RSA EfFmE
st LAEATREZI R+ FH CFX - BSA Mkt
MAF M ER WM 1 2868 % 7 LicDiest L, HiBE B 412
REC TR Iy ¥HmF IR 2~4 LT
THoT,

Tz CFX L bR & DXR R D\ THRE
57, CET - RSA, CEZ - RSA, CER - RSA %1
U* ABPC - RSA it X 5 RfFmEY A\ TRIFMERRE
Rt Tic-7c b, IRATREIR 9+ ¥H
CFX - BSA st L, CET .RSA RfFfEkik 16~
32f&%, CER -RSA 1216fS#%R L7, CEZ-RSA %
X1t ABPC - RSA REMERCIL 4 fELUTTH o1,

F¥1-HED% b - T MURPHEY &0OHE? CRIAEX
hicELEy FEIVT » FAWCEVCTIRWThORE
fEMERIC LTh 2fELLTTH -7,

3. RFMEMREEMMILRIGC X5 CFX kfpoHigH

L okBEHFEBT RN

HE A TRESh = v + ¥ i CFX - BSA MmiF&
CFX - RSA RFMmERIC X % RIFMERETEM (128 f5) %
BELE LT 4 B0 vy ¥4 CFX - BSA g% FHL
Tco BiEEHiMmE & CFX - RSA BRfEmEBRw X 5 RIEMmEK
BERCHEIE S 3B L iR 0BV REY
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Table 1 Hemagglutination titers of sera in rabbits, guinea pigs or rats
immunized with antigen A, B, C or D

. Hemagglutination titers
Sera of animals
immunized with Reacting antigen : Sheep red cells sensitized with
CFX-RSA CET'RSA CEZ-RSA CER-RSA ABPC:-RSA RSA
Rabbit anti-sera
immunized with
Antigen A
No. 1 128 32 <2 16 <2 —
No. 2 128 16 4 16 <2 —
Antigen B
No. 1 <4 <2 <2 <2 <2 -
No. 2 4 4 4 4 4 —
No. 3 2 <2 <2 <2 <2 —_
Antigen C
No. 1 <2 <2 <2 <2 <2 -
No. 2 <2 <2 <2 <2 <2 —_
Rat anti-sera
immunized with
Antigen D
No. 1 <2 <2 <2 <2 <2 —_
No. 2 <2 <2 <2 <2 <2 -
No. 3 . <2 <2 <2 <2 <2 -
No. 4 <2 <2 <2 <2 <2 -
No. 5 <2 <2 <2 <2 <2 —_
Guinea pig anti-
sera immunized
with
Antigen D
No. 1 <2 <2 <2 <2 <2 -
No. 2 <2 <2 <2 <2 <2 —_
No. 3 <2 <2 <2 <2 <2 —_
No. 4 <2 <2 <2 <2 <2 —_
No. 5 <2 <2 <2 <2 <2 —_

Table 2 Minimum inhibitory concentrations of antibiotics
in hemagglutination inhibition test

Antibiotics CFX CET CEZ CER ABPC
Minimum inhibitory
conc. of antibiotics | 3.2 12.5 >50 50 >50
(mM)

mM TFbT &, Table2 it tib 7 CET ¢&
PEVIEETEMA R X R, oW T CER & $3t@H
RERZD BRI,

4 PCA

Table 3 wRT X HEHE A CREShy+FH
CFX - BSA Mm% & CFX-RSA B RHFE L T5RI

F T 3B PCA pi64f5% R Lichs, ZhistoEs
R F\WTiX PCA DOffins +XT2ELUT TH -1,

5. CFX &7 +F kit 5 ARTHUS RS

HE A B XU C CthRFEShL Y FREEAR
L 1T CFX-RSA, CET-RSA, CEZ - RSA, CER -
RSA 35 X 0° ABPC - RSA % I\ TH®D & 3 h ARTHUS
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Table 3 Passive cutaneous anaphylaxis in guinea pigs

. PCA titers
Anti-sera -
. Rabbit anti-CFX'BSA | Anti-serum of rabbits
Antigen serum immunized with antigen B
CFX-RSA 64 <2
CET-RSA <4 <2
CER:-RSA <2 <2

Table 4 Arthus reactions in the rabbits immunized with antigen A, B or C of CFX

Arthus reaction (diameter of redness)

Rabbits sensi-
tized with

Inducing antigen

CFX-RSA CET:-RSA CEZ-RSA CER-RSA ABPC-RSA Saline

Antigen A
No. 1 12mm 5
No. 2 17 6
Antigen B (CFX)
No. 1 — -—
No. 2 — _
Antigen C (CFX)
No. 1 - —_
No. 2 —_— -_—

>
-
|

Table 5 Anaphylactic shock in the guinea pigs actively
sensitized with antigen D (CFX)

N'o. of guinea Indt.lcmg Sign or No. of/ No. tested
pigs tested antigen symptom death
0.5 ml of 2%
10 CFX-BSA + 0/10

RGO FEB A% #3534 L, CFX - RSA L izEEEIC,
¥7- CET - RSA, CER : RSA 35 X1 ABPC . RSA &
XBECRAEE L1 (Table 4),

6. CFX RffErEy bREIBT F 745 & &

— ¥ ay 7 ORFEECBIT B 5

MURPHEY & DOHEP ¥ CFX TREXhi-=
NEy FT2% CFX-BSA »ERHMUFLLTHIEL
TF747F Y= vay 7 OREEVEFR LI, B
EDOTREERDBZVIITEXE LLLUAESTF7 4 5
FY— Va2 y JERERLAEDORBEDGhich ot
(Table 5),

‘ . = =

Cefoxitin {3 cephamycin XD ¥ &I EF TR
HEARZ L LBEHRSARE ShTWBDTI0, £
DHREE L LREENBEIRY & 7t v, BUFE
HloH M BET 5% & L T, BRANDRISSS®,

SCHNEIERSON 51135 X 7¥ BATCHELOR & 1853, Cepha-
lothin 3 X 7¢ Cephaloridine =+ ¥z L CHGE
ENZbhBZ ER#BE L TV % 2%, Cephalothin,
Cephaloridine s X ¢ benzylpenicillin O3 XKIG
oW TRLT LI ERO—BE LTV iV,
PR IL Cefoxitin OHFERME, HEELREIOL

| TERMTH L b, AFRFIAR L OERIFIECD

WTHBELMRT A L AN E L, EREBEYRE
+5 &, Cefoxitin (2 BEMOREC L > TixEIC
UEBEERED L\ DS, T invitro TERELEAEL
HTRETH L, Ui 6§ Cefoxitin st 5%
ROPBOEENALNBZ LN b h » 1=, Thbd
Cefoxitin 1=%-3 % Hiki2 Bic Cefoxitin & FREUND O
complete ¥ 7:{% incomplete adjuvant & @ emulsion
Lo TRELIE Y F W TIRETFCE kb sk
A, Cefoxitin #F in vitro TEE LiESE LdE
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CFX « BSA ¥\ T FREUND @ complete adjuvant
L RETS E, BONEOHMMY > B LaiCl
2o CFX CRFINNLVYFH, Sy PRIV ELEY
MO THAHE RSA OB E BV Ts v =
vBAEe Y Y nRY BEL, REOLRTEIRICY &
RIEFF ENMMOBAFTRIZIE TN & & 5,
CFX+RSA R{EmERz % LYK A (CFX - BSA+FCA)
TREIh Y FHROMIML BT (1285 %R
L1z

¥7- CET+RSA, CER:RSA X aM{EmBR% A
WTOBREMRIRMERIG s L ¢ CET, CER i X % M&fF
MEREEE RGO RL B b, CFX & CET, CER &
ORI IGENROFEETHZ EXBHLh &R, X5
CHREHfERE LTy *§ CFX - BSA ¥ & CFX.
RSA #H\TEr €y bD PCA BN LA, 38
[ PCA i\ TH LB B Hhis,

—7, CFX « BSA BfEY 4 #1ZD\~TD ARTHUS X
B3 XUV RURRICOERY G, CFX - RSA oy}
T5H bAavic ARTHUS RUGHE & CET H %\ ik CER
T A BEORXRICHNKRIE X,

EAEy PERAVWTD CFX W XB7F745Fv—
* ¥ ay 7 ODRREIROVTOKRENL, MURPHEY 50D
FEPC R CTFMLEAED YAV TEL £ 5 b
fEL, BRHAEE LT CFX . RSA LAV LS,
BEOARZRE T iR EBO L LRIEFLSE, F16
DER Y 2 v 7FERZB LIcb DM iehrni,

¥ s

Cefoxitin DHFEM\ L REFABREICOVWTHR
HL, RoEREE .

1. Cefoxitin « BSA £&% & FREUND @ complete
adjuvant @ emulsion AT 4+ FHRETHZ LITX
b, RFmMERESUC, PCA, YVARURRIE LUV
ARTHUS Rtz X b Cefoxitin i=xf3 % i DE\ T
BoOEEII D ENRETEEN,

2. LERotitkogES L, F Cefoxitin % invitro
TEBLFEARLDBHZ Linl, Cefoxitin HiipH 5\
% Cefoxitin & adjuvant ® emulsion CTHRE L= L ¥
BHBOELRED LhiEh T,

3. RAEMERBESIC I X CRIEMEREERR (LRI
X b, Cefoxitin & Cephalothin, Cephaloridine Df
CBE bIEIFASTEET 5 & LRSS hi,

4. Cefoxitin BRfFELEy PEDOWTTF7 147 F
V=¥ a3y s ORKMERE L, £0ICEVTH
CEENT7F 7 45Fv— v ay 7ERYELELLOD
s otz,

L ED#ERM S, Cefoxitin DOHURMEREE < 22 0B

BT & > TRMGEEN L BDHOLNT, in vitro T
BB LA LD LY TRETSHE LIT X HiER
yitsogENK BN, CET &%\ CER toME
EOKBAMENTFIET S LARIESh,
7eds, ABRIRIX ABFIS0ZE 10 A4 B 514 2 Bic Rl
Ihte,
X ™
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STUDIES ON THE ANTIGENICITY AND IMMUNOLOGICAL
CHARACTERISTICS OF CEFOXITIN (CFX)

YosHiTAMI KIMURA, YOsHIO TAKEUCHI and YOKO NISHIMURA
Department of Microbiology and Immunology, Nippon Medical School

Cefoxitin is a new semisynthetic cephamycin analog, a new cephalosporin-like antibiotic, with broad
antibacterial activity. This work was carried out in order to clarify the immunogenicity and immuno-
logical characteristics of cefoxitin. Experiments were also carried out on the immunogenic relation to
cephalothin, cephaloridine, cefazolin and ampicillin, The results obtained were as follows.

Cefoxitin has only a weak antibody-forming activity and specific antigencitiy. The highest antibody
titers were observed in the sera of rabbits immunized with CFX « BSA complexes and FREUND’s complete
adjuvant. The titers of indirect hemagglutination reaction between rabbit anti-CFX « BSA sera and CFX -
RSA coated red cell suspension were 1:128, and the 3-hour PCA titer with rabbit anti-CFX - BSA in sera
CFX « RSA in guinea pigs was 1:64. Slight cross reactions between rabbit anti-CFX « BSA sera and
CET - RSA or CER : RSA coated red cell suspensions were also observed. The cross antigenicity between
cefoxitin and cephalothin or cephaloridine was also demonstrated by the indirect hemagglutination
inhibition test, agar precipitation test or Arthus reaction.

However, antibody formation could not be demonstrated in rabbit, guinea pig and rat immunized
with only cefoxitin itself and adjuvant, if cefoxitin was not previously conjugated with protein in vitro.
In guinea pig sensitized with cefoxitin according to the modified Murphey method, not a sign of anaphy-
lactic shock was observed.



