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The chemical structure of four sensitizing agents
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Table 1 The result of delayed type intradermal skin test at varlous canemmmm of
eight tested agents on non-senaitized guinea pigs -
Concentration 0.1% 0.2% 0.5% 2%
Tested agent
CT™M -(5) ~(5) T2(4), =) | 4@, —()
czX ~(5) —(5) —(5) - —(5)
CAZ —(5) —=(5) ~(5) +(2), —(3)
AZT —(5) —~(5) —(5) —(5)
CRMN =(5) ~{5) —(5) £(1), —(4)
7-ACA*! =(5) -(5) —(5) %(2), =(3)
AMA*? =(5) =(5) —=(5) *(2), =(3)
AT-MIA®? =(5) —(5) £(5) +(5)
+  Positive,  : Suspected positive, — : Negative
() : Number of guinea pig
*17-ACA  : 7-aminocephalosporanic acid
2 AMA S-(4@, 34)-3-amin idi ic acid
*3 AT-MIA : (2)-2-(2-aminothiazol-4-yl)-2-(methoxyimino) acetic acid
Table 2 The result of delayed type intradermal skin test on
the guinea pigs sensitized with four agents
(CZX, CAZ, AZT, AT-MIA)
Sensitizing agent Cephem Monobactam .
Tested agent czx CAZ AZT AT
CTM H4) () [+, M. -2 +@) 1) +(3). +(2)
Cephem czx +(5) +(2). £(3) +H3), +(2) +(1), £(4)
CAZ | +(2).£(1). —(2) +(5) +(3), £(2) +(1), £(3).—(1)
AZT =(5) —(5) +(5) +(4). —(1)
CRMN —(5) —(5) +(5) +(2). £(3)
7-ACA™ £(2), —(3) +(2), =(3) —(5) —(5)
AMA® —(5) =(5) £(2). ~(3) ~(5)
AT-MIA® =(5) -5 +(3). £(2) +(5)
+  Positive, # ! Suspected positive, — : Negative
() * Number of guinea pig
*T-ACA  : 7-aminocephalosporanic acid
"2 AMA  :45-{4a.3, acid
3 AT-MIA: (Z)—Hz-mno:kmm«4—y1)-z—(memoxyunm) acetic acid
BRI OY ALY (migration index, M.L) © mean+ I & L

28D (n=6) & mean+3SD (n=6) ¥R, HERKE
FIHFHD L BIFE 1% 5 + OREER & ORIE LI
il LicBe oMo M. 1 A mean—3SD X b/
IEXEBKE (H), mean+3SD kb kZ\ (it H
Bt (+), mean—3SD LAk mean—2SD KON &
mean+2SD X hk&< mean+3SD ATl 45
# (£), mean£2SD LIROffiwItE (=) & Liz

1 BEIFHRE

EAERF 1 RO 5 ORFE L€y FRICHTS
RBKH 8 FOBENFARISORKEY Table 2 17
Lo

RFRH CZX ORfFEr 5 FRTIX, CZX 32
fRSE, CTM i 4 GURBHE : 1 GUBEEBIE, CAZ 122 FIB
¥ 1 OIGERBEE 2 0URRME, T-ACA 122 (SR 3
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Talle 3 Leucocyte migration indices in the presence of tested agents for guinea pig sensitized
with four agents (CZX, CAZ AZT, AT-MIA)
Sensitizing agent Cephem Monobactam
Duration (day) czx <Az AZT AT-MIA N’:;';‘:L
Tested agent 2 4 2 4 2 4 2 4
CTM | 78(+) | 76(+) | 84(+) | 80(+) | 115(+) | 84(x) [ 111(+) | 79(#) | 95&10
czx 84(+) | B0(+) | 79(#) | 5a(#) [ 124(+) | 84(#) | 116(+) | 83(+) | 100£10
Cephem CAZ 83(#) | 81(#) | 79(+) [ 52(4) | 117(+) | 80(4) | 111(£) | 83(#) | 100£10
CET 95(-) | 86(%) [ 95(—) | 86(+) | 106(~) | 86(x) [ 103(=) | BI(#) | 97%10
CEX 99(—) | 90(—) | 100(—) | 100(~—) | 101(=) | 90(—) | 95(—) | 91(—) | 94%10
AZT | 99(=) | 92(~) | 103(=) | 94(=) | 116(+) | 69(+) [ 121(+) | 83(#) | 9910
CRMN | 92(=) | 90(-) | 102(=) | 96(=) | 113(+) | 80(#) | 118(+) [ BI(+) | 97410
7-ACA* 99(=) | 84(x) | 98(—) | 84(x) | 97(=) | 100(=) | 8(=) | o7(-) | 9712
AMA® 95(~) | 94(=) | 105(=) | 100(—) | 104(=) | 102(=) | 100(—) | 98(—) | 100+10
AT-MIA* 95(—) | 92(=) | 97(=) | 98(=) | 124(+) | 80(#) | 120(+) | 78(#) | 10112

() :Judgment, # : Positive, + : Weakly, + : Probably. Pasitive, — : Negative
*! Normal range : Mean28D (n=6) of migration indices in normal humans

2 7-ACA * 7-aminocephalosporanic acid
* AMA :4S-(4a, 38)-3-ami idi
*AT-MIA  :(Z)-2-(2-aminothiazol-4-yl)- 2 (methnxymmn) aceti acid
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RAERAD AT-MIA DA, b TIX HERHRIA
2 DA CTM, CZX, AZT, CRMN, AT-MIA i
@M, CAZ Mtk CET, CEX, 7-ACA, AMA i
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Fig.2 Chemical structure of the ten tested agents
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7H MM AT-MI X% X+ 3 cephem HTH 3
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yl (AT) % AT-CPI X% 7 {212 W+ % cephem ® D
CTM # CAZ I3 RIEARLIL L, thienyl ke 7 fizic
#+3% CET # cephem FDORKMBTH 5 7-ACA 1
SEREED R FETE i\ pt, CZX 074N
SMBEED AT-MIA, AT-MI %0 SLME TS
% AT-CPI %% aminothiazolyl-carboxymethoxyimino
(AT-CMD) Z¥ 34nic#+ 3 monobactam o AZT
% CRMN, 7Z26Uc 6 AMMED amino-phenyl Xt
THAT S CEX WRRERBEHRIL Lis L B2 0
hBo —7H, CZX D7 L AMMEE D AT-MIA 12k
% DTH i%, SBMED AT-CPI X AT-CMI X
#3421 # + 5 monobactam i AZT 4 CRMN,
AT-MIA LR—M&ED AT-MI X% 7frchT5 ce-
phem #o CZX, MU HLMED AT % AT-CPI
% BV thienyl Fk 7 {12 HF B cephem FD
CTM, CAZ, k56U CET I b XRRIEA LT 5 &
#ibhde

78 AT-CPI K4 H+ 5 cephem #|> CAZ
ks DTH T3, CZX Itk 5 DTH o@&LAL L
SRR L, BLMED AT £ AT-MI X
THICHT S cephem Ho CTM # CZX 2% XRIG
PRILL, thienyl ¥ 7 21K+ 5 cephem #|d CET
% cephem MO BEMETH 5 T-ACA 1L ZARIED
RIZEFETEL V4, FA—#WEO AT-CPI X% 3
fzic#$ 5 monobactam #o> AZT LHLIMED AT-

CMI Xt 8ff 1= W+ % monobactam #® CRMN,
CZX 0 7 (2 QIR B 460> AT-MIA, 725 T¥iC amino-
phenyl ¥k 7 fzicW+3 CEX i XREHRIL L
s EER BB, —H, 3L AT-CPI XdW
+3% monobactam #|® AZT k=Xk % DTH Tix, AT-
MIA i2X3 DTH 0¥ &idiZMMiRse R R L,
WLMED AT-CMI Ex 3 fric H3 5 monobactam
#|o CRMN i3 eind, AT-MIA, 76U CM—Mik
® AT-CPI 4 7 {icH+ % cephem 0 CAZ, X6
RLMED AT X, AT-MI % XU thienyl £% 7
fze#+5 CTM, CZX, 3 LUf CET i XA
BT LB bR Do

LEnD, MFese, LAV BHRRTHREK
BRROBKY Lizig—F LR LB, Thbb, 3
{r BBk aminothiazolyl %%HF %5 monobactam F|o>
AZT 12X % DTH T3 fUkiM&eE %o AT-MIA i
X% DTH 0 $4 LixiE ikl ZXHELR L, amino-
thiazolyl ¥% 3 firic#+ % monobactam #}F T/,
AT-MIA 75 U i< aminothiazolyl %% 7 fizic W1 %
cephem Fiz b XRREHKILT 5 & &2 6, monobac-
tam Fic X3 DTH OHNRER: 3 A AMME K
HFTHEELOND, —H, THABHC aminothiazolyl
%4H3T5 cephem #H|o CZX # CAZ =k % DTHT
%, AEIRALC L 5 RXRERR L, aminothiazolyl %
® 7R T 5 cephem FIICRERRIGHRILT 555,
aminothiazolyl %% 3fzic#+% monobactam HI>
PEABD AT-MIA IO LT &
Mb,  7{RIPET aminothiazolyl % #F5 cephem

Fig.3 Presumed antigen formation of the monobactams and the cephems with a 5-mem-
bered ring structure in their 7-position side chain in delayed type hypersensitivity
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AT 5L Exbhb, —F, cephem Flick s
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CROSS-REACTIVITY OF BETA-LACTAM ANTIBIOTICS IN
DELAYED TYPE HYPERSENSITIVITY REACTIONS (IV)

—ANIMAL STUDIES ON CROSS-REACTIVITY BETWEEN CEPHEMS
AND MONOBACTAMS IN DELAYED TYPE HYPERSENSITIVITY—

Karsun Uno
Department of Pharmacy, Suibarago Hospital, Suibarago

Fusanosuxe Yamasaku
Department of Internal Medicine, Suibarago Hospital, Suibarago

To substantiate the our previous clinical findings, we conducted an investigation in animals to
<heck cephems and monobactams for cross-reactivity in delayed type hypersensitivity (DTH). We
used guinea pigs lnd lnur sel zing agents : CZX and CAZ (two cephems), AZT (a monobactam),
and (Z)-2-(2 ¢ imino) acetic acid (AT-MIA), which is itself the C-7
side chain of CZX. Del-yed xype intradermal skin test and leucocyte migration inhibition test (LMIT)
ware used to examine the cross-reaction of ten agents in DTH on sensitized guinea pigs.

The results of the skin test and LMIT on guinea pigs correlated and closely agreed with human
‘studies. Briefly, our observations suggest that whereas in DTH to the monobactam AZT (with an
aminothiazolyl group in its C-3 side chain) they cross-reacted not only with monobactams with an
aminothiazolyl group in their C-3 side chain but also with AT-MIA and cephems with an amino-
thiazolyl group in their C-7 side chain as cross-reactivity in DTH to AT-MIA, and in DTH to CZX
and CAZ (with aminothiazolyl in their C-7 side chain) they cross-reacted with cephems wuh an

aminothiazolyl group in their C-7 side chain, but not with with an
group in their C-3 side chain and AT-MIA.
It seems tenable that the antigenic d i of DTH to d only on

their side chain structure, while that to cephems is associated with both the structure of their mo-
ther nucleus and their side chain.



