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60 &, Ktko
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LMIT : Table 2 ic7i+ X 51z, CMNX, Cefoxitin
(CFX), Cefoperazone (CPZ) iz>\ T LMIT %fin
-7 #R, CMNX,CPZ iciptt R L, CFX ity
Y

#2612 CTM ic X 5 drug fever k%1 3 Z XK,
LK, 71 B, kKio

KM BRISBET H10 B X ) RALMMHSHAL,
11 HicSMBeAFIc ABEL, RIGRICLY S epider
midis % 108/ml ML, BB XY Cefazolin (CEZ)
2g (2x1)/day % 5 BMMEL12nt, MM AROLE
b+, 15 BIRIZRIGR T S epidermidis % 10°/ml
R L7f», 16 BXH CTM 3g 3x1)/day o A%
WECEEL, 1BEEMML, MMOABLED, 258
RRERCHIEL otzrt, CTMRS10E®D25 A
IHERML, 4 EMEMARLGB, CTM 0Z5
HhELIESHBARMLI,

LMIT : Table 2 127+ X 51z, CTM,CEZ,CMNX,
Ceftizoxime (CZX) 1=\ T LMIT %o &R,
CTM,CEZ,CMNX r@tx =L, CZX cB#EYRL
o

£ 3 CPM X2 EZIm50 3% XK. KK,
65 &, kito

HIE: BB 61 F£3 A7 BEHATSHRCAR, 19
BXb CPM 2g(2x1)/day ¥ =@M L, CPM 5
7H%D 268 EEWZEYRAL, 27 EERER

Table 1 The allergic subjects induced by the cephems with the side-chain of tetrazole conformation on the 3rd position

Case | Age | Sex | Fundamental disease C’d‘::" D“'(’;f"“ Method of | Terms of |y cic ymptom
Nol| 6 | F | Bronchopneumonia oMNx | 2 iv. 6days | Eruption
Noz| 71 | F | Urinary tract infection | CTM 3 di. 10days | Fever
No3 | 65 | F | Pneumonia cPM 2 di. 7days | Eruption
Urin: tract infectic
Noa| & | F | se::; ract infection | ymox | 3 iv. 12days | Fever
Nos| 75 | F | Sepsis mox | 2 di. 7days | Eruption
cIT 2 di. CTT— { ;;:""_ :""'L‘i Eruption
No§ | 45 | M | Costal fracture aveT Hepatie
10days—{—Fever, Eruption
oL 15 . OCL— {
po- CCL 12days——Hepatic injury
Preumonia & cancer of - )
No7 | 76 | M| R cMD 2 i 8days | Eruption

F :female, M i male.
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LMIT : Table 2 127+ X 31z, CPM, LMOX, Cef-
metazole(CMZ), Flomoxef(FMOX), CTM izt
LMIT %filo @R, SHL bHMELT L,

#H 4 LMOX 12X 3 drug fever 1=¥(3 23 % T
Bo T.1, 62 B, %tko

XE:BRSOFE4AIZHI D MMNHEIL, 1301
REBECAGLE Ecoli mXsRBBRELLTY
MEABIZABR. 17B 1M RIZ X b E. coli % HH
L, MBX b CTM 3g (3x1)/day o ¢immiE, Genta-
micin (GM) 80mg (2X1)/day & #5iE % 6 B ML 724
g +,238 X HCTM X 9 LMOX Sg (3x1)/dayo> i
HEEELEECS, 208X DMML, 5 A1 BoRER
T Ecoli zMKL TV B IR bmmb b, LMOX v 4
RE®DS5 A5 B XDV ERML, 4 AMBMAH 220,
8HI LMOX off bk Lk S5 BAMMLL,

LMIT : Table 2 12574 X  ic, LMOX, CMZ, CTM,
‘hydroxyethyl-tetrazolethiol (HTT) 1=\t LMIT %
filko kg ®, LMOX,CMZ,CTM, HTT o 4 it
¥RLEo

#W 5 LMOX kX2 EBIKW 5 ZXARC, K. 1,
5 R ko

EIE:RRSIET A28 ALY RML, ThicTHHE
Y, 8 A2IA K URMBEAPHCAR, R, OAERTE
KEORHIZTEh o4, CRP Btt, BmHHMS,
HHEESE X ) MhESRDR, 8822 BXY
LMOX 2g (2x1)/day # #iB#HELR & =5, LMOX
BET SO 28 BIHTRE, WECHADEBSY R
Lio

LMIT : Table 2 i=7#7 X 5 ic, LMOX, CMZ, HTT,
Cephalexin(CEX), Penicillin G(PCG), Carbenicillin
(CBPC) 1o\ T LMIT #% 77 % % # #, LMOX,
CMZ, HTT 1t % 7w L, CEX, PCG, CBPC izl&f:
R,

#Bl 6 Cefaclor (CCL), CTT ic X 5 ¥, #7
RALFEE BT 5XIRE. MK, 49 &, Fito

RIE: Rf 61 424 A2 BicAEM 5, 6, 7 AR,
TR D 7 UHBEF A AB. MEXY CTT
2g (2x1)/day o filME LB L, 3EX D CCL
15g@x1)/day OBEABLE LM Lo 4 HX DR
L 5SHCMSXREI L DRk BIfEh, CZX 2g
@x1)/day o SEHEELEML, 7 HIC MM Lizad,
RACHERML, £HCBERIMDRSLRA L,
WER CTT,CZX ofb¥dikL, 15 Bic CCL o
SxhkL, MEMARLL, 16 Hic GOT,CPT ok
AeBmdL,

LMIT : Table 2 12+ X 5 iz, CTT, CPZ, LMOX,
methyl-tetrazolethiol (MTT), CCL, CEX, ABPC,
CZX, Ceftazidime (CAZ), Cefotaxime (CTX) iz
W T LMIT %47 %25 % R, CTT, CPZ, LMOX, MTT,
CCL,CEX icfh{t% %L, ABPC,CZX,CAZ, CTX izl
kR Lo

P 7 CMD o X 3 MBI 5 XX R, Y. H,
76 &, Miko

MIE 2 FAR 60 4 12 /3 30 Hichliss, Mmoo SM
BzioABo FIH X b CMD 2g(2x1)/day o AimMiE %
BRYL, CMD B58 B0 1 A7 RICHHMUEEY R
Bl 1A BRRFRROMS Y M1,

LMIT : Table 2 &7 X 5 iz, CMD, LMOX, CEX,
ABPC, PCG, FMOX, HTT, CZX i 2\ T LMIT %47
2o 7:# R, CMD, LMOX, CEX i@ % 7% L, ABPC,
PCG,FMOX, HTT, CZX icf&# %% Lizo

m. = ®

3{ZBIPC tetrazole K & HT 5 cephem Hick?
DTH iz} % p-lactam FOZRRIEIZOVTEMAT &
EER LI,

HEF1 T, BIFEHIZ CMNX TH 54, LMIT 2
CMNX offiic CPZ iz btk %R L, CFX ke %R
L#:. Fig.1 i2#+ X 51z, CMNX, CPZ, CFX 03
FO 7 (RIS A RV — 77 3 (RIS
#izix, LMIT (ko CMNX, CPZ o 2 #liz methyl-
tetrazolylthiomethyl (MTT) %% L, LMIT J&io0
CFX X carbomoyloxymethyl £%% LT\5, ZhX
hARGIzsi 5 DTH @ determinant (HUFREE) 1=
2, CMNX o 3 Rl MTT %2885 LT3
EELLRD,

FEF] 2 T, RIFEFIZ CTM ThB2h, LMIT 2
CTM ofiiz CEZ, CMNX (= § Bt %% L, CZX ks
2R L, Fig.l AT 51, 7 HSRET
aminothiazole %% 3% CTM & aminothiazolyl-me-
thoxyimino 3 % 41 3 % CZX ® 2# Ll 4t i CEZ,
CMNX (2ffiltEnifey o —77 3 fEDIgAMEIIX, CTM
(2 dimethylaminoethyl-tetrazolylthiomethyl (DMTT)
3, CEZ i methyl-thiadiazolylthiomethyl (MTDT)
3, CMNX 2 MTT #%#745 L, LMIT £ 3733k
I LT 3 S A f LTV B ¥ 1o CEZ 1%
T VA F—EARRMCS BMEEEAT V50T,
DTH OFEZIiTRE AMEETZE05 Pk Y
ofEnLY, CEZ LEFERTHSD AEEIELD
NBtew, Kzt s DTH o determinant i2CTM
O 3 pgEED DMTT £25345 L, 3 (OIS BiLL
% MTDT #% MTT %% T 5 CEZ © CMNX



Table 2 The migration indices of subjects with delayed type hypersensitivity
to the cephems with the side-chain of tetrazole conformation on the

CHEMOTHERAPY

MAR. 1987

3rd position
Case Drug ML (%) NR. (mean£2S.D.) Judge
CMNX 7 100£10 +
No.l | CFX % 10313 -
cpz 8 100£13 +
CT™ 8 100£10 +
Noz | CEZ 8 102£13 +
: CMNX 8 100£10 +
czx 102 103413 -
cPM 7 9£11 +*
LMOX 125 9213 +*
No3 | cMz 124 100£10 +
FMOX 120 10010 +*
CT™ 18 10010 +*
LMOX 8 9£13 +
Nou | Mz ] 100£10 +
CT™ 6 100£10 +
HTT 8 101£10 +
LMOX 8 913 +
oMz 8 100£12 +
Nos | HIT 8 101£10 +
CEX 104 9%=10 -
PCG 104 %12 -
CBPC %9 9510 -
cTT 7 97212 +
CPZ 76 10013 +
LMOX 84 9+13 +
MTT 6 94£13 +
No.6 ccL 74 10010 +
CEX 84 95£10 +
ABPC 102 97£10 -
czx 97 100£10 -
CAZ 103 104210
CTX 102 94£10
CMD 83 10210 +
LMOX kel 9+13 +
CEX 84 9510 +
No7 | ABPC 104 97210 -
PCG % %212 -
FMOX % 100£10 -
HTT % 101£10 -
CzX 93 10010 -
Migration index.

HT’
MTT

* Normal range ; mean+2S.D.(n=6) of M.I. on normal human.

lydroxyethyl-tetrazolethiol.
* Methyl-tetrazolethiol.

— * Negative, +" : Weakly positive, + : Positive.
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Fig.1 The structure formulas of beta-lactam antibioties
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VSRR A Lz, determinant 12 CTM £CEZ
O 3HPHKL DMTT K& MTDT Ktk izMy
Lo 3 ACUSO- ML MTT KA+ % CMNX 2%
AR LI Om W BTk feah, LFhis LT
CMNX iz LMIT ff s Ltz 42k b, CTM 0 3
QUL terazole J52° determinant (240 ¥ < Y 4
LTubeHzLRD

(I3 T, MM KL CPM T B2, LMIT (2
CPM o flziz LMOX, CMZ, FMOX, CTM i &, §fit:
R Lz, Fig. 1 (273 X 912, CPM, LMOX, CMZ,
FMOX, CTM o 5o 7 (i ilic= (2 M2 7
Uiy =77 3 LIS, CPM, LMOX, CMZ (
MTT #, FMOX (2 hydroxycthyl-tetrazolylthiome-
thyl (HTT) %, CTM (x DMTT #%4i L%, 5
FIELHUMBEL LTV S, ShIDAMZ B 2
DTH o determinant (= CPM o 3 fZ{#if# s> MTT
AAPAL L, 3PS [ Uikl MTT E#xti+2
LMOX, CMZ =BG ea L, e 3 il sl
3 HTT 3% DMTT %415 FMOX % CTM
CEREC AR LI L B bR b,

G4 T2, BEFIERL LMOX T4 B2, LMIT (x
LMOX ofitic CMZ, CTM #5042 FMOX 0 3 fiff)
SHIE T & % hydroxyethyl-tetrazolethiol (HTT) iz 3, [
£ Uiz, Fig. 112 & 512, LMOX, CMZ,CTM
@ 3 {PISHGE RS LD eV —T5 3 (LMY
{243, LMOX, CMZ (2 MTT 3, CTM (X DMTT %
AH L, 3HIESMMSRPLUIE LT LTV 2. Ch
(=X b &fliz#si3 5 DTH © determinant (= LMOX
O 3 FRUHED MTT 2595 L, 3 (ZPISIE U
& MTT #%Hi+5 CMZ ISR RRIGHT L7 2
bhde ftiL, CTM 127 LA —ERIEDINZ6 B
M5 EhTVWH0T, Pk O@ENLL CTM 2t
BEFMTHLTMEEL H 2 b h 5, CTM o
LMIT [ e dem & 3 (pisio MU= 2 2
RRIGD 2 >DOFRAENE L DN Do Fiz MTT 23
HWIRET B M50 HTT Btz LMIT Btk 4R L
722 k4%, determinant iz LMOX o 3 { {0
MTT #2385 LTV 5 & & 23 L35 LB,
MTT 25 LMOX D EH% X b 47 M L CH ML &
HLTOWBAMEE LTS LTS EEL bR %,

IS T, BRIFEANL LMOX Th 5%, LMIT iz
LMOX ofiiz CMZ, HTT (2fi{£ %75 L, CEX, PCG,
CBPC izfat %R L7z, Fig.1 1o®$ X 91z, LMOX
O 7 frPIgkiL carboxy-hydroxyphenyl 3 & SifLlE
AT HEANL, TIPS amino-phenyl £ ¥ A T2
CEX, 6fZfI§fic phenyl 3= carboxy-phenyl %445

4% PCG % CBPC 7z &' @ LMIT [k %7 LI RAT
#%, —77 LMIT it ## LMOX & CMZ 2%,
BB MTT Xuf LT 2. SR L D ERIZERE
% DTH o determinant (= LMOX & MTT %2584
LTuse®abh, Tz HTT iz LMIT Mgy
FLtzZ e, MTT KAtk 0 /7 L THEBITH
B et LT 2 Hh b,

17 6 43 B % DTH Tah, HIEXF
CTT & CCL 0 2#|TH%e LMIT iz, CTT, CCL 0
{lzi= CPZ, LMOX, CEX %50z CTT o 3 (Zp{fAm
#T#% methyl-tetrazolethiol (MTT) (ZH}{E%RL,
ABPC, CZX, CAZ, CTX iz[#1 %7 L7, CTT,CPZ,
LMOX iz LMIT P4 #75 L72 2 k42, Fig.1
912 CTT, CPZ, LMOX (2 7 {2088 i Llie ' re
$o B{LOIBAMEIZE Lo MTT X LTuBT enn
&, #@liz#13 5 DTH © determinant ©—-iz CTT
D 3{LPIAMGED MTT %2085 L, 3 (ZHI#= MTT
%+ % CPZ, LMOX IcZRREXR LIt ¥z s
N2, Wiz MTT 80z LMIT M%7 L-c &2,
A(iz3135 DTH @ determinant iz CTT o 3zl
HilsEo MTT ¥ BI5 LTV 5 Lo /s
LRI, MTT #%2° CTT ORH#ZX 58 L THBIZ
PREEH LT BTREM R TR LTUHE L b
%o ¥72 CCL, CEX (zfBt%, ABPC iZfat ¥R Lizs
&2, Fig. 1 1oRT X 512 CCL, CEX (27 frfigic,
ABPC 126 {ZPI$1:= amino-phenyl X% H+3C &b
5, k(i3 % DTH © determinant Ofn—oiz
CCL @ 7 {2 Ptk amino-phenyl XHBISL, 7
{2PISRE UM% AT 5 CEX IZRZRRIERR L
74 BRI U5 %+ % penam #J ABPC i
12, BESEET XA HRE - e b HL
Hhae AHEENEFO— > TH 5 CZX ik
LMIT [t 4R L, AfO DTH 21T CZX ik 3
BAFRRI LTS F, Fig 1 ioRF X5z CZX 07
S & M UBiEE AT 5 CTX CHEUMELET
%5 CAZ oy LMIT [SH%RLI:LER bhb,

FEMT T2, BMFEFL CMD THB25, LMIT 2
CMD of LMOX, CEX IzfBft# 7= L, ABPC,
PCG, FMOX, HTT, CZX (zlitf# iR L7, Fig.1io
AT L 5ic, CMD, LMOX i3t {rfigc MTT %
ZHLTV B4, CEX (X3 {IFSc methyl X&A L,
CMD @ 3 ({3 & SRS H LTuigls ¥7034E
DI MTT £ 518 TH5 HTT £rhL
Tuws FMOX #, HTT sz LMIT [itExRLE
T &inh, AGlicsit s DTH o determinant iz CMD
O 3 IHISHED MTT £ B35 LTwB LizE 2
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Fig.2 Presumed antigen formation of the cephems with the side-chain
of tetrazole conformation on the 3rd position

v —H 7 (L RI§AMEEIZI3, CMD (2 hydroxy-phenyl
% LMOX i3 carboxy-hydroxyphenyl %, CEX {1
amino-phenyl %4 L, LMIT Mo 3 A S
HH LTV B, ¥7= LMIT j&tkD penam # ABPC
& PCG i3, 6f{fi$ic amino-phenyl % & phenyl %
¥HL, CMD O 7 fr IS & \uMmsEe L <
B TRXDAPIC 313 % DTH o determinant |2
CMD o 7 frfil$i#i& D hydroxy-phenyl %2:B35-L,
THABICHEUKEE AT S LMOX £ CEX =2 R
BERLED, 6 EUBICHUMELH TS penam #
© ABPC % PCG ici3, fEGI6 & MBI USET 5
EBRRRCERE g atc b EL DR %

HETEMICHET D LMIT OfR2-5

1 3ffIC tetrazole EAHT 5 cephem Fiz X
% DTH it3\T, 3fIfIBIC tetrazole Ea AT 51t
D cephem HiT BRI X RRICH M T 5 LEL OIS
(ER 1~6),

2. 3{IfIfic tetrazole HEAHT 5 cephem FZ X
3 DTH e\, 7 EMUSCHLMELH + 5 ce
phem Fi b R ARIEHRILTH % 2 Hh 2 (GEA
e

3. 3{IPISHIC tetrazole 3 % AT 5 cephem FIT
X3 DTH iz 35 W T, THEMIF 6 Gint 3 (o pIimsso
tetrazole 3£»% determinant & LTBAS L, 7THEFF 1 6
7 EIPHE A determinant & LTHS LTV B &
ExbhaT i, 3UHISHMED terazole %217
SRS X ) TS E L EH L DR Do

4. 3frfugic MTT #&*%H T cephem HlIZL %
DTH ics\ T, %X A LIcRE MTT %206
CHREMEH LTV S TEESH L bho & Mokl
T MIT £4H7% cephem FO 5 ClpHHEMTT

EH B TEI L ORMS OHEN D, Fig.2 (2RT
X9z 3R MTT %%+ % cephem FODTH
T A B Co3 x4 7DRFMRET 2 LELDN
B2, MTT #e MTT ioER BT 285 TH5
HTT Bifiuc LMIT BiE%R L (EM4, 5, 6) =&
Wb, C# A 7DHMEMTT X BET /A LT
BAMEMYEX Dh 5o
LET LMIT ORI X ) 3 {MIEC terazole
%# 1% cephem Fick b DTH (2oL TORMH 4T
feotopl, FGEORMELT,
1. BEMORREOREH.
2. QISORLHEC X BRI, EORENH
Ut TROZ L8 B
3. MTT %025 eHfFEHRICHST5 %200
HRMEHIBIZH B DD
1 & D EIzoT, DTH i} 5 f-lactam FOZZL
BB AT LELNDD LEX Do
x L3
D FHBX, WEFZM: HER7 v ¥ —iisd
5 LMIT 059G Mo Chemotherapy 34 : 522
~529, 1986
2) FEBK, WIFHZl : Delayed type hypersen-
sitivity 13135 B-lactam F 0 X X £ 0 BN
(1), Monobactam FBBES ¥ F 5 XX
Chemotherapy 35 : 197~204, 1987
3) PTAK,W.; D.ROZYCKA, P.W.ASKENASE & R.
K. GERSHON : Role of antigen-presenting cells
in the development and persistence of contact
hypersensitivity. J. Exp. Med. 151:362~
375, 1980
4) @@ A, ffi:tetrazole % AT 5 cephem]
AR 58 O AL ERE tetrazole WA BrEfo
$340 B R FEREFLES, p 204, 1986
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STUDIES ON THE CROSS-REACTIVITY OF BETA-LACTAM ANTIBIOTICS
BY DELAYED TYPE HYPERSENSITIVITY (II)

—CROSS-ALLERGENICITY TO THE CEPHEMS WITH TETRAZOLE
CONFORMATION ON THE 3rd POSITION—

Katsupt Uno
Department of Pharmacy, Suibarago Hospital
FusanosuKE YAMAsAKU
Department of Internal Medicine, Suibarago Hospital

By means of applying the agarose plate method (indirect method), which is one of leucocyte
migration mhlbmon tests (LMIT) that demcnnrue delayed type hypersensitivity (DTH), the
vity of beta-I ics were assessed in the seven patients who
had demonstrated sensitivity (DTH) to the cephems with the side-chain of tetrazole conformation on
the 3rd position.

The results obtained with LMIT in the seven patients were as follows :

1. These LMIT studies in five cases suggest that, in DTH occurred by the cephems with the
side-chain of tetrazole conformation on the 3rd position, they are cross-reactive with each other
at high level.

2. This LMIT study in one case indicates that, in DTH occurred by the cephems with the side-
chain of tetrazole conformation on the 3rd position, they are also cross-reactive to the cephems with
a similar side-chain conformation on the 7 th position.

3. These studies of LMIT in DTH, occurred by the cephems with the side-chain of tetrazole
conformation on the 3rd position, suggest that tetrazole conformation as side-chain of cephems might
represent the major antigenic determinant, toward which the immune response against those
antibiotics is largely directed, compared with the side-chain on the 7 th position.

4. In LMIT with regard to DTH occurred by the cephems with methyl-tetrazolylthiomethyl
conformation on the 3rd position, those antibiotics proved to be immunologically cross-reactive
with a single methyl-tetrazolethio conformation (MTT), and with a single hydroxymethyl-tetrazolethio
conformation (HTT) similar to MTT.

This study indicates that free-typed MTT divided from nuclear may play part in the function
of determinant.




