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Fig. 1 Antibody reipor;u'el to antibiotic in rabbits
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Antibody responses to antibiotic. Groups of 5 rabbits were immunized on days 0,7 and 14 sc. with CS-1170
incorporated to FCA emulsion ( ‘o) ), with CEZ incorporated to FCA emulsion (——e——).
Another groups of 5 rabbits were immunized 3 times per week for 4 weeks successively iv with CS-1170 in
aqueous solution (------- 0——1), with CEZ in aqueous solution (——@----- ). FCA groups of rabbits were
boostered by aqueous solution iv 5 times at intervals of 2 days from 17th days following last immuniza-
tion. Intravenous groups were boostered by the same solution once on day 42. Bars indicate standard errors.

Table 1 Hapten inhibition of hemagglutination of anti-CS-1170 against SRBC coated with CS-1170—RSA

Individual antiserum
Hapten Mean SE
No. 1 ~ No. 2 No. 3 No. 4 No. 5

CS-1170 0.2 0.2 0.8 0.8 0.4 0.48 + 0.14
CEZ 25 12.5 100 25 12.5 35 % 16.5
CET 6.3 12.5 25 25 12.5 16 + 3.8
CER 50 50 100 100 50 70 + 125
CEX I >100 I >100 >100 >100 >100 >100

CED 25 100 100 " 100 25 70 + 18.4
PCG 50 100 100 100 100 9 + 10
ABPC >100 >100 >100 >100 >100 >100

CBPC 100 100 100 100 100 100

7-ACA 25 100 100 100 100 8 + 15
6-APA >100 >100 >100 >100 >100 >100

Data represent the lowest concentration (mM) of hapten required for the inhibition of hemagglutination.
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Table 2 Hapten inhibition of hemagglutination of anti-CEZ against SRBC coated with CEZ—RSA

. Individual antiserum
Hapten Mean SE
No. 1 No. 2 No. 3 No. 4 No. 5

CS-1170 3.1 100 1.6 25 1.6 26 + 19
CEZ 0.02 0.01 0.02 0.02 0.01 0.016 £ 0
CET 12.5 12.5 1.6 12.5 6.3 9.1 + 2.2
CER 100 50 3.2 100 12.5 53 + 21
CEX 100 100 25 100 12.5 = 68 + 22
CED 100 100 25 100 25 70 + 18
- PCG 100 100 12.5 100 50 73 + 18
ABPC 100 100 50 100 50 80 + 12
CBPC 100 100 25 100 25 70 + 18
7-ACA 100 100 12.5 25 12.5 40 + 17
6-APA 100 100 100 100 100 100

Data represent the lowest concentration (mM) of hapten required for the inhibition of hemagglutination.

Fig. 2 Hapten inhibition of precipitation with antibiotics
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Hapten mhibition of precipitation with antibiotic. To a precipitation system of anti-CS-1170 /CS-1170-RSA (A)
or anti-CEZ,/CEZ-RSA (B), was added indicated concentration of hapten. The mixtures were allowed to
stand overnight at 4 °C. Protein contents in the precipitate were determined by Folin- Ciocalteu method.
Percent inhibition of precipitation was .calculated by following equation.
i ( 1— AgAb system Yvith hapten ) X100
AgAb system without hapten

Percent inhibition =
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Table 3 Hapten concentrations needed for 50%
inhibition of precipitation against anti-
CS-1170 and anti-CEZ

Ag-Ab reaction system
Hapten anti-CS-1170 anti-CEZ
CS-1170-RSA CEZ-RSA
CS-1170 1.5 6
CEZ 20 0.025
CET 20 35
CER 75 >100
CEX >100 >100
CED 75 >100
PCG >100 >100
ABPC >100 >100
7-ACA >100 > 100

Data represent mM hapten required for 50% inhibition
of precipitation.

Table 4 Covalent binding of hapten to carrier

protein
Hapten Hapten mol/BSA mol bound
CS-1170 0.5
CEZ 0.6
CET 5.7
3. EBNE

Table 4 {2 BSA iz%+L CS-1170, CEZ 35 & v CET
#3573 N100f% mole iz, 37C pH 7 T 2485 1> ¥ 2
X—}L7:bL, BSAICRARALIENTTDENL
BEBEL-ERERLTHH,CS5-1170 L CEZIT £
1 1mole I T4zt L, CET Tiz# 6 mole
gaLr,

4, HEI—LIABR

2 & volunteer m# % A+, CS-1170, CEZ 5 L v°
CET 7 — L AWttt s 4 D 7 — L A RE TR
L7z, Table5 i3k mEk% A 72#RE2RLTHY,
CS-1170i12100mg/ml T {, paft TH -~ 7z, CEZ {3100mg/
ml 7 i T Tokyo Standard nX¥E T 2 & M, 50
mg/ml LT OiRETRETH-7:.—H, CETn 7 —4
Z BtELaEIL5E <, 50mg/ml OB E T3 T X THRKIZ
B ThstE, 25mg/ml T4 Kokusai niX ¥ # B & [t
Th~12, 6.25mg/ml TN ThH-7:, Table6 13£m%
Buwit#FR%RLTHY, CS5-1170 & CEZ(3100mg/m/
THRUEAEKIZL) 1foBslIrZn L0, —F

CET i3 {5i/% T L MR L N 72 ,CS-11T0 DT — L
2 AL AR I CEZ & IRz B~ 72,
= »

penicillin L (K5 > 7 L OMEBIZE > THT T
%)) T-HAWMEERL, TORRR=N T
X—HREIBIENEOHRIZLE - THLH,IZENT
Wi g an BRI Penicilloyl-protein
conjugate! T4 3 & & 1L T\ B %%, Cephalosporin ¢
Penicillin & &k (U7 BHMEL AT L2 b, R
ORESWEERL TPV AX— e £ RINT 5 Z Lh
EEN TR,

CS-1170i2 cephamycin ZNOMEWMR TH "), Cepha-
losporin & (27-afito> methoxy BBz L ) R% Y, T
AU R REEET S,

Y TIICS-11T0D MBI MR £ 17 12, X T RE
FETHLY, bbb ZHEMREEDL T, BiC
FCA AL TRBMT IHETIT 2. bbb LHNT
Fo-%x ) T-#EWEin vitro TERL, ZNh%%
TN L CHERELIIRZ DA, ZNHETIIED
WMROERTHORBBE LB IRT 5 LI3BbhL
WhebThd, HEWKE FCAHRRKZIZLIT 265K
(3 BATCHELOR'™ il L 7213 Y BRBIZZ L <2
¢, CS-1170, CEZ & {1z 5 b 2L R IKEE % &2
Dz, Bk IgM 275 22 &L, 1gG 7 7 2nkiz £
HMr Bl T2 Ao, —H, TLassr bk
AwY, HItHsWREBET 2 REHETIE, BN
R L > TLEMMIz b7 ) KR £ CS-1170,
CEZ r LizBsHhonkdr o1, Ut e <, CS-1170
ECEZi3#nFh emFtE A4 &5, CET % CER"
IZHEL TR L HIcBbh:, 2O EiX invitro T
DY IS (Tabled ) X L—%L Tz,

Penicillin " ZZ® Iz 2WTHO E DERD L, T
NSO B L L ZE - ERIZMET 2 Lrmbhn
T\ 3929 CS-117013 cyanomethylthioacetyl % %
$HiIZH L, BEXo penicillin # L F cephalosporin %
HEWR TRUOBE* BT L0 L, LzhsT
CS-M70n Mk 2 DEZEMBH nsr=—7 it
$PR2Tw2tEz21603,

B-lactam R AR D G BFEMREMR & L THIZ &
CHMbLNTwWborignHERLTHY), OB, 7—24
ARG LIFLITREILET 2 vwbhTva™, CS
LD EH 7 — L ZRBRO BRI E WK OB LRED
HEHFH 2 & £RL T3, penicillin #5 L tf ceph-
alosporin R¥KI2L2 7 — L REBIEILOWFEIZ +H51C
B INT v, HEMRAFOEKE EREEL, $7-
BUEWRYFMREEE L b >/ 7 448
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Table 5 Direct coombs' reaction of antibiotics tested by GRALNICK's method

Antibiotie 1| o Goombe’
; ) reagent 100

RO TN S

Concentration of antibiotic (mg,/ml)
12.5

50 25

T T ortho T
Tokyo Standard - -
Kokusai reagent - -

Author’s - -

CGS-1170

Ortho - -
CEZ Tokyo ?tandud o+ 4+
Kokusai reagent , [, — —
Author’s afie = =
Ortho
Tokyo Standard NT
Kokusai reagent NT
" Author’s NT'

CET

1
!
I
[
|
1

+ + 1
+ +|
I
I

o+ o+
+ A+ 4

+
+
|
[

[
|

a) : NT ! Not tested

Table 6 Direct coombs' reaction of antibiotics tested by MOLTHAN's method

Coombs’

Concentration of antibiotic (mg./ml)

Antibiotic
_ reagent 100

50 25 12.5

Ortho - -
Tokyo Standard - =
Kokusai reagent - =

Author’s - +

CS-1170

Ortho - -
Tokyo Standard - -
Kokusai reagent - -

Author’s - +

CEZ

Ortho
Tokyo Standard NT
Kokusai reagent NT

Author’s NT

CET

) |
NT + o+ |
NT - - \
|
|

NT + +
NT + +

+

a) NT: Not tested
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2. $ CS-1170% 72134t CEZ % B\, & penicil-
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72, CS-1170i3 CEZ & R#kI- i 4 WK & O et
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3. CS-1170m in vitro 7 — L ARBHALEEIZFE H -
720
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1) ONisHI, HR.; D. R. DAOU. & S. B. ZIMMERMAN :
Cefoxitin, a semisynthetic cephamycin antibiotic :
Resistance to beta-lactamase inactivation. Antimi-
cr. Agents & Chemoth. 5 : 38 ~48, 1974



144

CHEMOTHERAPY

OCT. 1978

2)

6)

7)

8)

9)

10)

11)

KURIYAMA, Y. ; M. YAMAMOTO & S. SUGAWARA :
Purification and properties of beta-lactamase
from Proteus morganii. J. Bacteriol. 131:726 ~734,
1977

FHREN— BABKE, E+KE, FRH2%H, KB
i, WRER: #7724 RILEHKCS
-1170 7 i ¥ 1& 4 . Chemotherapy

LITTLE, J. R. & H. N. EISEN : Preparation and
characterization of antibodies specific for the 2, 4,
6-trinitrophenyl group. Biochem. 5 : 3385~3395,
1966

AVRAMEAS, S. ; B. TAUDOU & S. CHUILON : Gluta-
raldehyde, Cyanuric chloride and tetrazotized
o-dianisine as coupling reagents in the passive he-
magglutination test. Immunochemistry 6 : 67 ~176,
1969

JOSEPHSON, A. L. : The development of antibodies
to penicillin in rabbits. J. Exp. Med. 111 : 611
~620, 1960

KABAT, E. A. & M. M. MAYER : Experimental
immunochemistry. 2nd Ed. 22~96 Thomas, Spr-
ingfield, Ellinois, U. S. A., 1961

FoLIN, O. & V. CIOCALTEU : Tyrosine and trypto-
phane determination in protein. J. Biol. Chem. 73
: 627 ~650, 1927

GRALNICK, H. R. ; L. D. GR. WRIGHT & M. H.
MCGINISS : Coombs’ positive reactions associated
with sodium cephalothin therapy. J. Am. Med.
Assoc. 199 : 725~726, 1967

MOLTHAN, L. ; M. M. REIDENBERG & M. T. EICH-
MAN : Positive direct Coombs’ test due to cepha-
lothin. New Eng. J. Med. 277 : 123 ~125, 1967
LEVINE, B. B. & Z. OVARY. : Studies on the mech-
anism of the formation of the penicillin antigen.
Ill. The N-(D-a-Benzylpenicilloyl) Group as an
antigenic determint responsible for hypersensiti-

12)

13)

14)

15)

16)

17)

18)

19)

20)

21)

vity to penicillin. G. J. Exp. Med. 114 : 875~904,
1961

PARKER, C. W. ; A. L. DEWECK, M. KERN, & H. N.
EISEN, : The preparation and some properties of
penicillenic acid derivatives relevant to penicillin
hypersensitivity, J. Exp. Med. 115 : 803 ~819, 1962
DEWECK, A. L. : Studies on penicillin hypersensi-
tivity. I. The specificity of rabbit ‘anti-penicillin’
antibodies. Int. Arch. Allergy 21 : 20 ~37, 1962
DEWECK, A. L. & G. BLUM, : Recent clinical and
immunological aspects of penicillin allergy. Int.
Arch. Allergy 27 : 221 ~256, 1965

BRANDNISS, M. W. ; J. W. SMITH & H. G. STEL
MAN : Common antigenic determinants of penicil-
lin G. Cephalothin and 6-aminopenicillanic acid in
rabbits. J. Immunol. 95 : 696 ~704, 1965

GIRARD, J. P. : Common antigenic determinants of
penicillin G, Ampicillin and the cephalosporins
demonstrated in men. Int. Arch. Allergy. 33 : 428
~438, 1968

BATCHELOR, F. R. ; J. M. DEwWDNEY, R D.
WESTON & A. W. WHEELER : The immunogeni-
city of cephalosporin derivatives and their cross
reaction with - penicillin. Immunology 10 : 21-33,
1966

EHEZ, BEXK €77 1T 3%%F
#y#F 7., Chemotherapy 23 (1) : 69~76, 1975
MINE, Y. ; M. NISHIDA, S. GOTO & S. KUWAHARA
. Cefazolin, a new semisynthetic cephalosporin
antibiotic. IV. Antigenicity of cefazolin and its
cross reactivity with benzylpenicillin, ampicillin
and cephaloridine. J. Antibiotics 23 : 195~203,
1970

PETERSEN, B. H. & J. GRAHAM Immunologic
cross-reactivity of cephalexin and penicillin. J.
Lab. Clin. Med. 83 : 860 —870, 1974

GARRATTY. G : Drug-induced hemolytic anemia.
Am. J. Med. 58 : 398 407, 1975

IMMUNOLOGICAL STUDIES ON CS-1170

Masayuki Iwata, Mitsuo KArsuta and Takamitu TANn
Products Development Laboratories. Sankyo Co., Ltd.,

CS-1170 was studied in rabbits on its immunogenicity and cross-reactivity with the related antibiotics.

It was shown that CS-1170 and cefazolin (CEZ) stimulate the production of hemagglutination antibody
by immunization of respective antibiotic with Freund’s complete adjuvant, while not by multiple intra-
venous immunization of each antibiotic without adjuvant. CS-1170 showed the cross-reactivity with
other beta-lactam antibiotics to a minimal extent, as it was with CEZ. No positive Coombs’ reaction
was induced by CS-1170.



