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Table 1. Delayed-type indradermal skin test in guinea pigs sensitized with five agents

Sensitizing agent

ABPC CEX 6APA TACA Ph Gly

Tested agent
PCG +rxEtEx—-|=-==—- - L i E - o a
Penam ABPC +++ 4+ +| - = - +t+t+t—-=|x—-==—=|% &£ - - -
TIPC |+ ————|——— == il Bl e
CEX £+ £ £ =+ + + + £ — - — |+ £ - = = e
LMOX |+ £ — — — +t+:—-=|-= === k- —-=t - == -

Cephem
CET + - ===+ £ - - +t ———=—-|l x££ - - - - - -
czx |-—-—-—-=-|-"=-"=-"=-"={=-= === - = - =
6APA *! + |- === = ++ - = = =
TACA *? +tEE - -+t |+t E—|+F+F+FF|E————
Ph Gly*? B il I e I £ - - — =]t %+ - -

+ I positive, Z5mm
*1 GAPA :6-aminopenicillanic acid

*2 7ACA : 7-aminocephalosporanic acid
*3 Ph Gly : DL-a-phenylglycine

+ I suspected positive, <5mm

— ! negative, <2mm

Table 2. Leucocyte migration indices in guinea pigs sensitized with five agents

Sensitizing agent N |
ABPC CEX 6APA*' | 7ACA'| PhGly*| ~ o
range
Tested agent
PCG 83 (£) 91 (—) 82 (+) 9% (—) 87 (£) 98+10
Penam ABPC 80 (#) 98 (—) 81 (+) 98 (—) 86 (£) 97+10
TIPC 94 (—) 9 (—) 87 () 95 (—) 91 (—) 100+12
CEX 82 (+) 78 () 97 (—) 82 () 83 () 94+10
LMOX 85 (£) 85 (£) 98 (—) 86 (%) 93 (—) 99+12
Cephem
CET 92 (—) 86 (+) 88 (—) 8 (+) 89 (—) 97£10
CzZX 93 (—) 94 (—) 92 (—) 88 (£) 94 (—) 100 £10
6 APA 82 (+) 96 (—) 80 (1) 9% (—) 9% (—) 98+10
7ACA 86 (%) 85 (+) 77 (#) 80 () 88 (—) 97410
Ph Gly 95 (—) 88 (—) 98 (—) 100 (—) 84 (£) 96+10
( ):judgment 4 :positive = :probably positive = — :negative

*1 6APA . 6-aminopenicillanic acid
*2 7ACA . 7-aminocephalosporanic acid
*3 Ph Gly ! DL-a-phenylglycine

*4 Normal range : mean+2SD (n=6) of migration indices in normal humans

t, CET ix 1 GISEEY: ; 4 GIeH, CZX (k&fiEt,
TACA 131 GURGH 5 3 BUEERRHE 5 1 fIE&tE, PhGly (%
L0Et 2R L,

RRIEEAIMN 7TACA DREfEEL =, FEETIE, TACA
BefEt, PCG 1346listE, ABPC 131 BIEEHE ;
4 BlistE, TIPC i14&fifet:, CEX 12 BIgEsEtE 5 3 6l

fepE, LMOX %2 GISEHEME ; 3 pkst4E, CET (3 3 Bl
Bt 5 2 GIReHE, CZX (31 BUSEREHE 5 4 fIR&tE, 6]APA
31 BUSERSYE 5 4 BligtE, PhGly 1k 1 BISERSYE 5 4 GUfS
HER LIS

REAEEHI PhGly ORfFEL £, + BT, EFPhGly
w5 DTH 3R LIt &, 2HEFEEREVELYT
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%, PhGly 1wt LT 5 fIrP 3 GUSEBY: 5 2 flisECdh -~
too F o, (LOBBRIERITIX, PCG % 2 AIGEMHM: 5 3 4l
sk, ABPC i3 2 GUSERBY: & 3 UR&tk, TIPC \Z&fll%
, CEX i 2 IStk + 3 fUiA#k, LMOX (% 1 IBEHE
M s 4 GaYE, CET i LUSEMHYE: 5 4 GUKRYE, CZX i
20, 6 APA X2 &YE 7ACA X1 IBERE
4 Blkgt %R Lico

2. LMIT

BfFer e, b OGN TS LMIT kit 5%
RIRIEHI D migration index (M. L) 72 b O EHER
% Table 2 =7k L7

REPEIEHIH ABPC o434, ABPC, 6APA L,
PCG, CEX, LMOX, 7 ACA gt TIPC, CET,
CZX, PhGly &bt % R Lo

RPEIEHIHY CEX o4, CEX i, LMOX,
CET, 7ACA w§EMitk, PCG, ABPC, TIPC, CZX,
6 APA, PhGly icfgt% 7R Lico

RfEIEH|»: 6 APA o34, 6APA, PCG, ABPC,
7ACA Bk, TIPC wiEMit, CEX, LMOX, CET,
CZX, PhGly gt %7R L,

REPEIER 7TACA D4, 7ACA it CEX,
LMOX, CET, CZX i=§tfa#:, PCG, ABPC, TIPC,
6 APA, PhGly 12tk %R Lo

RRIEFEHIH PhGly OBFA TV RIGIIA SR T,
PhGly, PCG, ABPC, CEX cHEM#:, TIPC, LMO
X, CET, CZX, 6 APA, 7 ACA &% Lic,

16§ E4 £®

RBfFE L, PR ABEREARE E LMIT ©
R, KARIGD 5 GIf 1 GI700 O 5EbH: & 224t F
LEZTRELERTS &, 1TIF—KL, T®RY DK
HBRORFEATHETHLDTH -1, Tk, BHYWERD
BRI, IR OERABROBUE & BT 5 &, BFER
FILAS D> penam F3s X OF cephem Flioxt L T X EH
H355<, penam Fl¥s L' cephem F|ThH%B 6 APA =
TACA & LT RN BE» G ERER LA, Th
BEH WR) LBy CEf) oS X b, EHE
carrier-protein DFEEMN Bic - T Bicb L x5
b,

ABPC 1z X% DTH -<Ti%, ABPC o 6 {8k
(amino-phenyl Z£) & ¥ Ul #53& (phenyl ) »F T
% penam F[D PCG 71T, 7 (Mgl Rk
(amino-phenyl #£) % ¥ Ll # % (carboxy-hydroxy-
phenyl &) #%7% cephem %#|» CEX % LMOX i1
YRARIEHFED, BT penam F|o BEHEED 6
APA 723 Cic{, cephem H|DFFHEED 7 ACA 123
ZRRIE®RDIe —F, CEX & X 5 DTH T3,

cephem #J» LMOX % CET ¥ XU cephem %|D#py
WD 7 ACA Wik I RIG R 7hs, CEX O 741
ket & FREH (amino-phenyl 26) XML (phe-
nyl #&) %4+ 5% penam #HD ABPC ® PCG kly
penam F|ORGMEG D 6 APA WL IRIE R B e
270

¥7:, 6APA X% DTH T, penam #|D PCG,
ABPC ¥ X0t TIPC mffic cephem FDFHZE D 7 ACA
b BRI B tend, TACA DOBEIIE, cephem
#lo CEX, LMOX, CET % XU CZX XWX ARME
iR, penam FDORELD 6 APA I ZI L% ED
LIy N

LiEXb, DTH icisit 5 ABPC 725 CEX ~n—3%
HEOZEREE, WEDOBEED 6 APA 725 TACA
AND—FHEANDREIERFT 5 EAREEh,

A bz, ABPC k CEX OWFEDOHSHABETSS
PhGly \wX® DTH MRIZ LT VEREBIZ n
&, ABPC % XU¢ CEX ic X » DTH T, W§tas
BT AEOMFEREL L LTS LTV Bl
HEWZ EXREEI NI,

LiE, BT#RY DOEKAR L SEOBYER DR
EbB L,

1. penam F|3 XU cephem AFlic X5 DTH Tiz,
H# &S ELOMEME L A UBBEEYE T 5FAH
R E BRI RIGHRILT %o

2. Zhi, penam & cephem HfEiCELRTL
PURMI <, MEOHRRERL RIS & BEs st
BB L TW A EEL bR S,

3. penam Flic 1 5 DTH T3, EREHLELD
fIgEfE % BT 5 cephem FICRRRIGHBILT 57,
ORI A ORI RIGIED THRIZ LIt Wy

4. zZhux, penam H|& cephem HDORZXHIRE
75, QIS OB LWE I KT 5 b o Thel, BE
DFREEIO 6 APA 75 TACA ~o—iHROERE
CAKET b tEL LR,

x - &
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sitivity it % B-lactam # o ZTE O BE
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#IM © % X #k, Chemotherapy 37 : 285~292,
1989
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CROSS-REACTIVITY OF BETA-LACTAM ANTIBIOTICS
IN DELAYED-TYPE HYPERSENSITIVITY
REACTION (VII) :

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

Katsuji Uno* and Fusanosuke Yamasaku**

Pharmacy* and Department of Internal Medicine**,
Suibarago Hospital, Okayama-cho 13-23, Suibara-machi,
Kitakanbara-gun, Niigata 959-21, Japan

Naokr Nacakura, Tapavor: Suimizu and YAsuTAKE YANAGIHARA

Department of Microbiology, School of Pharmaceutical
Sciences, University of Shizuoka

We conducted an investigation in animals to substantiate our previous clinical findings on cross-
reactivity between penams and cephems in delayed-type hypersensitivity (DTH) by testing for cross-
reactivity in patients displaying hypersensitivity to penams and in patients with hypersensitivity to
cephems.

We used guinea pigs and five sensitizing agents : ampicillin (ABPC), cephalexin (CEX) having the
same side chain structure as ABPC, 6-aminopenicillanic acid (6 APA) which is the mother nucleus
structure of penams, 7-aminocephalosporanic acid (7 ACA) which is a cephem, DL-a-phenylglycine
(PhGly) which is itself the side chain of both ABPC and CEX. The delayed-type intradermal skin
test and leucocyte migration inhibition test (LMIT) were used to examine the cross-reaction of ten
agents in DTH on sensitized guinea pigs.

The results of the skin test and LMIT on sensitized guinea pigs correlated and closely agreed with
our human studies. Briefly, our observations were : In DTH to ABPC they cross-reacted not only
to penicillin G (PCG), which is a penam with a similar structure in the C-6 side chain to ABPC and
6 APA, but also to CEX, which is a cephem with the same side chain as ABPC, and 7 ACA. On the
other hand, in DTH to CEX they cross-reacted only to latamoxef (LMOX) and cephalothin (CET),
which are cephems, and 7 ACA. Then, in DTH to 6 APA they cross-reacted not only to penams but
also to 7ACA. But although in DTH to 7 ACA they cross-reacted only to cephems, little DTH was
induced by PhGly.

Our findings indicate that in DTH to penams they may cross-react to cephems with a similar struc-
ture in the side chain to the sensitizing drug, but in DTH to cephems they may cross-react little to
similar penams, since cross-reactivity between penams and cephems probably depends not only upon
the similarity between both side chain structures but also the cross-reactivity between both mother

nucleus structures.



