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Three stages of the pathogenic mechanism of drug allergies can be considered: antigen formation, immune reaction
and inflammation/disorder reaction. Drugs are thought to form 4 types of antigens: drug only, polymers, drug-carrier
conjugates, and metabolite-carrier complexes. Antigens are recognized by B cell receptors and T cell receptors. Helper T
cells (Th) are differentiated into four subsets, namely, Th1, Th2, Th17 and regulatory T cells (Treg) . Thl produces in-
terleukin (IL)-2 and interferon (IFN)-y, and activates macrophages and cytotoxic T cells (Tc). Macrophages induce
type IV allergies, and Tc¢ lead to serious type IV allergies. On the other hand, Th2 produces IL-4, IL-5, and IL-6, efc.,
and activates B cells. B cells produce IgE antibodies, and the IgE antibody affects mast cells and induces type I allergies.
Activated eosinophil leads to the chronic state of type I allergy. Diagnostic testing for allergenic drugs is necessary for
patients with drug allergies. Because in vivo diagnostic tests for allergenic drugs are associated with a risk and burden to
the patient, in vitro allergy tests are recommended to identify allergenic drugs. In allergy tests performed in vitro, cyto-
logical tests are more effective than serological tests, and the leukocyte migration test (LMT) presently has the highest
efficacy. An LMT-chamber is better than LMT-agarose in terms of usability and sensitivity, and it can detect about 80%

of allergenic drugs.
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Fig. 1. Antigen Formation during Drug Allergy
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Fig. 2. Formation of Penicillin Antigen

72910 —J, Wi 530 EESDIIXR VIR
O (benzylpenilloic acid) DEETTYF 71 5+
PRIEEFERT S IgE FUADEAITHRIIL, —
MONTT>THTYF T4 F7F P —RIBEHFET D
etk E R Uiz, 788, EFEOERILFYE DGR
EREEARTOHEAIC K DR Y v — DRGNP <7z
D, B-Z0 5 LAFRNEEICLDZTYF 71 7F—
TavZiEblTng,

K7z, AGHEDRTIREEKR T 2REFINOF >
WEBIFEETH D, N\NOF AW AE, —HAFR
i P-450 @ CYP2EL 12 X D gfbxn, Mt
3t pE Y trifluoroacetyl chloride (TFA-halide) 7% #%
T trifluoroacetic acid (TFA) 1272 0 JR d i it &
N0, HEHEY TFA-halide BSMAND & > )N
278845y LiA LT TFA-adducts 2 BT 5. 10 20
TFA-adducts 23 & U TRIG 92 WS HEIZE
W17 X512, ZOIE N—=TRINTT> - Fv
1) 7 —% (TFA-adducts) (ZH L < ¥l L /= neoan-
tigen CHrAEHUE) #71 &EHOHEIITOTH
AIEEMEAVRIR SN T WS, [HH 2 21T % IR1E T
MIZ K BHEEDZ < B RREEDIC K DFERE
N, ENS50Y LIVF — IR E T EAAHE
W-5 2 N7 fEGRBHURERRICE S L Tn s EH#E
HEN2.

lEZEFEDHBE, Fig. 1 IZ9 X DI DNCB
DR D IR EEREZFHFFET 2EML, wmdTH
SN REERRNE LS, NTT 2 Fr U T —fEEE
WPR &S, £z, PCG D LD HEYNT, HIKE
MDY F 74 7F 2 —RIBTRRY I —o—fliD/\

TT 2, EBRAEBSTIEINT T - F )T —
MadRPpiE &R0, Biile (Bifk) & THilRT
IE N—=7WEe%, 352, Nay ook D ki
MEEEZFEFET DEINT, RBEY - Fv )T —EE
KPR &R D EEBEZS5ND. SHEEAT LILF—
DOHURTE L DRI, AT LIVF — OFIE DA
FOSDTFHHICEEL TH O, WEREMO TEETH
5.

222, SRERIS  EMLPURMEZEERE, S0
EOITHIFER#EIN, EOXIRGEERTT
LINF—RIREFZHETDNNROAT—Y DOREEE
72%. 1960 FEAXJEEIC Coombs & Gell IZ& D 4D
DT VIF—=FATRRESIN D T8b5, 7
LIVF =Kz 18OY 74 5F > —& (IgE
kDB S), NROMAGERR @ADL,
I BDY )Y A0 FURVIAES RO S),
N IV B DR IERGE B S (EIEY > /NERD B 5.)
T 2HDThHD. TOBREFITHES T, HAl
TULINF—%4DD7 LINF—FA T THRITSZ
ENERR EiIlA SN TERZ, UL, REFOR0H
BHEAICE DT LIVF — KT BT 2 i+
1 MAA > (cytokine) DHEEFINMRHAINDIZDN
T, BH7 LINF—2/ROT LIVF—F 1 T
I A ELICREBRERZAEVWHERSZ>TW
5. Thhbb, EPIXDRERNET LILVF—F
AT XKDEISIC LIRDOFEBIER TH PR S
BINE DB RS RIAT 5 Z ENEEIZ/R> TW
%, T IT, AT LIVF—%EHIDOREFDHES
ICEIES U T3 5.



154 YAKUGAKU ZASSHI

Vol. 138, No. 2 (2018)

2-2-1. LR PUEGERGIE, Bl oM
XD BHIML 7% — (B cell antigen receptor;
BCR) & THifdofMigXmeo THEL 75—
(T cell antigen receptor; TCR) TfrHhs. 1{HD
U >2NER (B T#ifE) 32H0L 75—
1 FEOHEL 7y —natr—) 2350, 1
FREOPE L »## TEY, BCR & TCR OHUHZ
AAEIX 100 AL E&EFEZ SN T NS, 19

BCR 1%, B filfid @& &% O 4ifk (immuno-
globulin; Ig) 73 7T, WHEMEHIRICHE L, HiE

SORMEEITH D < STARBIME 2 B 258 T
5. —F, THIlE® TCR X, HCEOEEMES
HiF &z T8 &1 (major histocompatibility com-
plex; MHC) D#EIZHES L2HURRTF R 28T
H5ZEITX0Irbns. bbb,
differentiation (CD) 4+T fifid (~JL)S— T flifi :
helper T cell; Th) @ TCR X IR # @ (dendritic
cell; DC) ®< /7 107 7 —3 (macrophage; Mg)
7+ ED YiFIERHE (antigen presenting cell; APC)
EDOMHC 7 X 11 53 T OIS LZXTF R
ERISL, CD8TT il (Hife (St T il © cyto-
toxic T cell; Tc) @ TCRIIMHC 7 S A 150+ D
BREGLERTF RERIRNT S, —#IC, Ebl
JRid MHC O##1I2dH % HCHRX T F RITEREN
T ELTHAETAHAEENT T - Fr U T —
BEMKN APCICHIDIAENTMHC &7 585
EMEZSLNTNS. 9 BCR & TCR OHFEZRFHKD
&, ERO PCG OILE h—7 IgE HifkHisk
DIBTF T4 FF 2 —RIBDHE (—liDdNT T
>) &F’iﬁﬁ T M I3k D 1V B3 7E RS S D 35
& ONTT2 - FrUT7—EEK) TRELZZILE
XFFY 5.

BT LILF—08ia, SEFICKSEBERFED
A I 2 5?)7@%3%7‘:%4%5!39 T #ifg A MHC 2~
FA MR MEICeZRBEHL,0 S5 I2&-HN
MHC 7 5 Z 1 73 TIZE K G 220 /gL R
INTNWS, 5 TEOMD TN WEEIZ APC O
MHC IZE##EA L, MHC 228385 2 & TH
R EEAEL, TLIIF—RINEFEETDEEAS
N5, £, -7 LRZNEEICKDEZEED
RAEM2AS CD'T Mg 7 0 — > ki s b
0,2 p-5 7% LRPIEHEITIMHC 7 5 A 17T
O DAHEE B RIBI N T NS,

cluster of

jr4E, Pichler 24 D pharmacological interaction
with immune receptors (p-i concept) &IEE 5%
LCWHEEDNRIBEI N2 &5 E0EYIX
TCR LEATHZETTHEERAL, W< Dh
OXRTF RHEORIRE T F4 2> 7L, @G
BHERTDHENDIEZSTHS. TOHE L THEA
M BUEMEMREE (drug-induced hypersensitivity syn-
drome; DIHS) OFH 23T TW5., 5%, £<
DWFFRIZ LD D p-i concept & MaE L Ty < AT
MH DN, FYNESTYE EEREES THIREK
L7a< THEANBBUE ZFAFET 5 AN =X L%
TE25HMRMHREL THERICHT 2 EE X 5.

2-222. RERE  APCIZ X BHIEIE R,
Th R ED K D IR RE IR % &2 MAVR DR &
725, 1986 412 Mosmann 1Z & > THEME S 17z help-
er T 1 cell (Th1) /helper T 2 cell (Th2) theory, 20 Thl
& Th2 OHREZ I3 2 i T #ifid (regulatory
T cells; Treg), 2" = 5T R HE%E, i
PEEDOT LIVEF—ERE, Bt R O g G
72 EICBI 59 % helper T 17 cell (Th17)2 OEELEN
SN2z Thb,

T HIfEIC L 2 REINE TR, PiEERZEZ T =)
A —7 T #ifd (ndive T cell; ThO) 1, ¥ hAhA
RN =N EINS 4 DOREM, Tk
H B Th1,23 Th2,303D Th17,3 Treg®® 12 /> 1k 3
5. §HHB, ThOid1 >4~ —O1 F > (interleu-
kin; IL)-4 12X D Th2 {270k L, Th2 X IL-3, IL-4,
IL-5 ROVIL-13 72 EDY 1 b A > &AL, B
fa DL PUAPEE 2 FE L, TR EMA
SHMTHET DIRIE RIS 2 E 2 5 73, %
AESLH TR D BAIILD IgE Uik A i1 B BR e Y
<A MAfEOIEME L E R L, RIRER & 57 S 2 £k
9%, —JF, ThOlZ IL-12 2Lk D Thl iz L,
IL-2, >4 —7 x> (interferon; IFN) -y KT}
JEEEEESE 7 (tumor necrosis factor; TNF) -8 75 &£
DOYA MAAEEAL, MESCD A1 IV AR
I HMEMERE DAY, HREREFEICID B RE
PEECEEALR N EE] T S, 51T, TholZ
IL-6 ®hT > A7 % —33 7 HEEINF (transform-
ing growth factor; TGF)-8 12L& D Th17 1250k L,
Th17 1% IL-17 % IL-22 Z A L, GF P ERZ TG AL
L THOREREERESY LIVF R EiAH T 5. £
7z, ThO 1% TGF-8 2 IL-6 I2 X D Treg IZ/Mk L,



Vol. 138, No. 2 (2018)

YAKUGAKU ZASSHI 155

Treg I& TGF- % IL-10 % pEA4: U T 9% Kt 2 ]
ERA)

BRRBOITIE, e KRB & i L BRE & & IgE ifn
%7~k 9 Omenn’s syndrome &3 Tl Thl sk DY
A MAA REEIZMETL, Th2 BISROYA1 bhA >
EAFEIMIMLTHD, IFN-y 0512k DERIZ %
#L, Thl HRY A M IA ZEADEMTSEND
WEOND B, Tz, YNIILZY T X ORI
TYVIWTE AT Ty F T AN, & IgE il &
V7 LIVF —FEEAER EHMHBET 2 &0 D #if3
bH5., DY, 7 LIVF—iE Thl/Th2 )\
T AR K TEAIND AREMED B W SRS
5. LML, —HATEIF7LIF—IZBNWT
IgE PiiRRR M K O B IgE HidR 5P #1 T IL-2 %
IFN-y OFEH 2B BO NS HEOHH S, L
72> T, Th1/Th2 N > ZOHIEEL Y LIVF —
SISO HIEHZRT HDTIER <, EERIFIREICEIE
ENDYIORIE SIS G 2 H D3 & Bbh 5.

Gaspard 5 ORE® TIL, B-T 7% LARVIEEE
WUE FB ¥ D HELERIC Y L W+ & Mg 7 LT
> (human serum albumin; HSA) THE& L =54
@ IL-4 & IFN-y ® mRNA % WHERY AT —+F
HIH R (RT-PCR) THIE L, IL-4 ® mRNA 1%
HIVR R S@ ASORE C 11 b 5 B 8B 2 300, SR AL Ry
N T 8 BB 2RO s> . —4,
IFN-y @ mRNA {Z AR BGRBUE T 11 Fl 26, BT
RUEESOS T 8 filth 6 BRI 2RO, Lizhto
T, -7V 5 LRPIEEY LIVF—TIF, EETEE
UK MI S R D Z L7835 Y EAE Thl OFTE %
R B, BIRERL U b I S EAE Th2 721 C
7L, L AEMENME Thl OEEZBRLS BT
RS, TRbb, -V LRHEETY VIV
F — D EIRE R SO TiE Thl & Th2 2SEFEL T
BO, BEFAYIZ Th2 725 Thl AT L TWSAJEE
AR E NS, £/, IL-4 mRNA [Ty O
AITFHI 2D, IFN-y mRNA 334+ HSA 178
WEWEHZEDTND, ZO/ED, B-775 A
RPEE 7Y LIILF—DITE h—7 7 IgE Hiik ik
D IR RGAB RS DB E (—MDNT T 2) EEHE
Thl HROEEAGRB KGOS E ONT T2 - F%
U7 —#EE61K) THREBEBZEEZTFFLTNS.

2-3. RIE - BERIL  FEMYUE & Th ORI
MmMHoEEINEY A NIRRT ENA >

Well
(leukocyte / reaction liquid)

Chemokinesis Chemotaxis
_—>
part
o depressomotor
migration area (apoptosis)
LMAF Normal LMIF
(enlargement) (reduction)

Fig. 3. Detection of LMAF or LMIF in LMT-agarose
LMAF, leukocyte migration activating factor; LMIF, leukocyte migra-
tion inhibitory factor.
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L & 912, LMT-agarose #H D LMAF 13354 (F
T #lifiel >k @ chemokinesis {F ] 2 /R 9 &M 1 b
J4 > THU, LMIF [ZEYREAE T i ik o



156 YAKUGAKU ZASSHI

Vol. 138, No. 2 (2018)

chemotaxis chamber

membrane filter

leukocyte/  _| o
reactionliquid | cpemokinesis | upperlayer

medium —+—e lower layer

o | leukocyte
upper layer [ medium
chemotaxis
] ]|
v v Vv
lower layer ®-— reaction liquid

N

LMAF* \\—/

(staining: dark color)

leukocyte /

reaction liquid apoptosis

| upper layer
depressomotor

medium +—e

\—/ lower layer

(staining: pale color )

Fig. 4. Detection of LMAF or LMIF in LMT-chamber

* LMAF, leukocyte migration activating factor; ** LMIF, leukocyte migration inhibitory factor.
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agarose? Tld, LMAF & LMIF DK 173 R R E
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Increases in Levels of Cytokines and Detection of LMAF/LMIF during Drug Allergy

* Significant difference: IL-1c, IL-18, IL-2, and TNF-« (¢-test compared with data from 8 patients without drug allergy) and IL-5 (#-test compared with data
from 5 patients without drug allergy) . ** LMAF, leukocyte migration activating factor in LMT-agarose; *** LMIF, leukocyte migration inhibitory factor in LMT-

agarose.
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L TREEGRERERFEIE (enzyme-linked im-
munosorbent test; ELISA) 12Xk %Y1 b 2 BEIE
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F-KIEOMMIcEAZINDZ M5, IL-1 R
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158 YAKUGAKU ZASSHI

Vol. 138, No. 2 (2018)

80 7 P<0.02
80 - 58

7.0 A
6.0 1
50 4
4.0 A
3.0 A
2.0 1
10 1
0.0 -

P<0.001"
0.7

n=11

Group 1** Group 2***

Increase rate (with drug /without drug)

Fig. 7. Increase in Level of IL-8 (CXCLS8) and Detection of
Leukocyte Migration Inhibitory Factor (LMIF) on LMT-

agarose
* Significant difference, t-test compared with data from 10 patients
without drug allergy. ** Group 1: 11 patients with allergy to f-lactam an-

tibiotics. *** Group 2: 11 patients with allergy to NSAIDs.
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ry protein; MIP)-159 72 EMNEIH L TW53 & HEHI S
N, SHISITHMANBETH S,

S ETOEES ORHE & REFH B S Hedm
% &, LMT-agarose D LMAF 1381 A1 2,
LMIF 37 EAA1 > THO, EAXY LILF—DOHiRE

ERDFEYOMEICKOEAINDSTA M1 2,
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BT 54 £/ > D thymus and activation-regulated
chemokine (TARC) /CCL17 % monocyte-derived
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B 5., 00 ALBE B RSB 1T BT B UF R ERIE 26 12 hd
% IL-5 OB 5, o AN K 2 2N EFRZER
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5 — DR 5, 9 FEFIVEFFEE I BT D IR ERIE 212



Vol. 138, No. 2 (2018)

YAKUGAKU ZASSHI 159

X

Wi

________ TNFa Fasl | TypeIVallergy
Perforin, Granzyme = severeinjury

IFN-y 1961 [ Complement Type I / I
_________ > ooy | THPE
@ IgG3 | activation i allergy
N ~
A\ "
W6 @ L ______ ROS__, | Infammatory |-
8 @ i IL-22 Elasizse reaction
(reoyan;
)

4

&
P

Fig. 8. Pathogenic Mechanism for Drug Allergy

&A
IL-4, IL-6
() L2,
Ls

oOO
\ Maj_orbaS'Cprm%m., Typgl aIIergy.
s chronic reaction
@ IL-10
_—
TGF-B

APC, antigen-presenting cell; ThO, naive T cell; Th, helper T cell; Treg, regulatory T cell; Tc, cytotoxic T cell; B, B cell; M@, macrophage; Neu, neutrophil;

Eos, eosinophil; M, mast cell; ROS, reactive oxygen species.
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Table 1. Diagnostic Testing for Allergenic Drugs (Allergens)

In vivo test

In vitro test

1. Challenge test | 2. Skin test 1. Serological test

b) Prick test
¢) Scratch test
d) Patch test

¢) Radioallergosorbent test

2. Cytological test

a) Intradermal test | a) Drug dependent Coombs test a) Histamine release test
b) Sensitized hemagglutination test b) Cellular antigen stimulation test

¢) Drug-induced lymphocyte stimulation test

d) Enzyme-linked immunosorbent assay | d) Leukocyte migration test

e) Cytokine/chemokine measurement
f) Cytokine/chemokine expression by RT-PCR

tein; MBP) 72 EZEA L TCIMY LIILF—igt
bZFEFRT D, O AN X LNE—EBOHEFE i 25
PRy (BFEEERPENGR, GFRRERVEIFZ, GFBRERVE'S s
RILE) DIIEITBET 5.

Treg 13 TGF-f & IL-6 iIC X D FE X, M
HA RHA > D IL-10 % TGF-f % A L TEHF Y
LIVF—Z2MHId 5. F£/z, Treg 4D IL-10 1
BN 7 FAAXA v FIZKD IgG DY T 5
A D 1gG4 2 PEET 5. 1gGA MRS AR/ A3 78
<, PBHIEFURE L TEAT LIILF—2Mfld2. =
TUTDER G0 S WK E L T S EUn 2 88
IEBM Q) BAEEEICEH AN XL TH 5.

Th17 X IL-6 I X D FFE SN, IL-17 % IL-22 %
PEAEL TIL-6 % CXCL8 i EDRIET 1 S H1 >
DREADIHERDIEMEAL - EEZREL, RIERIRZE
A% L CH O B i 2 G TE A O R GUE 1T TR
<t BM, AT LIILF— L ORREERITIELER
BHCTh5H. LnL, EEFSEL-TU7YLRPIEE
7 LIF—0 CXCL8 DR 5ZBHTH D, 3W
Th17 (3R EBE L 2 8FF Y LIILF — D5 b &
WEEBEZSNS. £z, ThT N B-5 7% LRPIE
Y LILF —I12X D AGEP ORIEICEHET S Z &
M ED TN TN 5D,

3. EET7LILF—0RlRECRYMEAHR (7L
¥ —EREDORKE)

BAEDEZREMSORIEHBREIE, AFEREEYO
HRBGRNEE TERBRVWEFZRL TNWSD,
FOREMENERZME 2R > TWD, ik, BEE
G TR TR TERIERREREE B L T
B —AMWPa<Ia<, EENEERISIIELREO
HYNRRICRERBEL LS TNWDS, ERNEER
IS DR RS OHEE - MRITITKE B W EEL
(Food and Drug Administration; FDA) 12 k5 HE

RIGSOERFERBZD 2D DT IV T X LMD,
FTHAEESZ 2] TH FDA @tz 212
M e & A HEH LR OB MG EYE ] Z/E L T
W%, ) FDA fRHTI IR R iR 70 5 IR R 38 2 Z B AY
WZRRHT T 2 HEE L TENTWS), BEDY XY
MOEAERG (FyL I T AN OFEEHKEH
BERTIL, #HEEEORBICRANH S, T 51T,
PRGN E R DG EVIIEIR & 554 O BRE MY — g B
BRICIZR>TLED. FIT, A7 LIIVF—TIEE
IR DFFITIC K O BREEERERR, W & mBUER
DRFBARZFEAT 2 2R, Iabs7 L
F —EREREABRNEE L7125,

3-1. 7ULF-EREREAR TLIIF—
R FEE R B OA AR, RO SRRt
DETEE 1257, BRBRGTIIEN S ITMATES
DM EHE K UGB T O ffi (M b B /2 [
Lz,

31-11. 7ULAF-ERERERBROER 7
LIVF — R R E i ERIL, Table 1 1IZRT LI
RN (invive) EAKRSL (in vitro) FBRIT KK
TIN5, In vivo idBRTIX, ATkl (4 H
BERE, Fv L > T A, challenge test) & ¢
JEABRN DO, REABRICIIECTF T TF—
S22 fEH S 5 Nt (intradermal test) & 12
FEERGE BSOS 2 G 9 % B R Oy 77X b,
patch test) 23 5. £z, RNKILD Flfadk &
U THEEE (X7 v F T X, scratch test) & H
fillik (U w75 AN, prick test) 236 5.

In vitro iR BRI MG H DY) DR BGUA Z 9
% AR & FEMHUFRITEIC K0 Eii 0%
bz HHMEMRBRIC T2 I ENTES, MiFY¥
BRI, EYERiNs — L Atk (drug depend-
ent Coombs test), EAEIRIMEREEEGER (sensitized
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Table 2. Positive Rates in the Various Diagnostic Tests for Allergenic Drugs (Results in Suibarago Hospital)

Test method Group 1 Group 2 Group 3 Group 4
Immediate intradermal test 0.0% (0.0%) ** ND* ND ND
Patch test ND 7.9% ND ND
Sensitized hemagglutination test 6.7% (0.0%) ** ND ND ND
Enzyme-linked immunosorbent assay ND ND 7.9% ND
Drug-induced lymphocyte stimulation test ND ND ND 24.8% (6.9%) ***
Leukocyte migration test 75.6% (4.4%) ** 64.3% 74.2% 60.9% (6.9%) ***

Group 1: 90 patients suspected of allergy to f-lactam antibiotics, Group 2: 14 patients suspected of drug eruptions, Group 3: 89 patients suspected of allergy to
B-lactam antibiotics, Group 4: 133 patients suspected of allergy to drugs, * ND; not done, ** ( ): 30 patients without allergy to B-lactam antibiotics (90 tests:
false positive rate), *** (' ): 102 patients without allergy to drugs (false positive rate) .

hemagglutination test; SHAT), H ¥ it
(radioallergosorbent test; RAST), BEFEMES ik
HMEDE (ELISA) I2ENH 5. £, Mkl
BTl A& 2 B (histamine release test;
HRT), #5535  (cellular  antigen
stimulation test; CAST), EFAEFY > ) NERFIEGEL
B% (drug-induced lymphocyte stimulation test;
DLST), 27807y —YiliEM LB (macro-
phage migration inhibition test; MIT), HIfERE#E
B (LMT), ¥ MAA1 > - rEhA DHE, ¥
A MIA2 - TEHA 2 mRNABIERENDH 5.
3-12. 4R (invivo) KREROBERME In
vivo iRBR T, F v L >V X MK R E
DEbEmWD, UAZbE<, BEOREMEITHE
Wb 5D, KRG TIIEmNEHL <, HERIT
IF—EREICRD. Fe, FBIEANZZXLDRIAT
ERVWREHDH S, 51T, RO SITF v L >
DT ARDBEETH > THEREDO RN Z GE T
ERVHDEHRL THBLENH D, FEHEHUE S
ZHF 290 1D LMT-chamber [51%D 235 i (81%)
X9 % BF MG NS & R IEEOME TIE, I
I MEGRIN DO EC LMT Bk 2R/ L 7= B3& 13 b
T 14.9% T, IRMBED AT LMT Btk &R L&
H1% 46.8%, MEIRIBEDOAIZ LMT Gtk R L7z E
#1338.3% CTHo /- (Table 3 D FE). HEIMK
WINEED A LMT [t D BE 1Y, BEMERITE v
Uy =527 Geafilf D) SR s
EETLHYA MM AL273E) NEEL TR
EONMNTUHE L 72 & Z U BRI S . —F, Mk
HIRIMBE D BT LMT Btk 2R LU 7z 4 EiEWEH
1, BEMERMIEO LMT 23kt 9725
2 (B FREIC KD MEY 2 NBROY A b A+

SRTENA DOEENHIEI NI LTS,
ST, BFEIMEITEDI KT S HIEFUADPE
EINTOWEAREENRBEINS. Liehi>T,
H7 LIVF—D 4 FEWEEFIR, EROSEITEN
PR EIRBE AV & CRAIE BRI EERE SN, DR
TERREOF v L 2P T A M 2HEL THREMEIZH
LUREENH B EELZ NS, Thbb, FylL >
T T A M3ARETE (false negative) Z & L T 5.

FBRERBR T, —mIICENRRNETY 71 5%
=R, Ny F T A MIEBERLEESOSZHN S
N5, RARBEL-Z77 8 LARITREIZXD Y F
T4 I9F—av Vi3 ENTHBEEZEAZ LGN
5. 747 Lin L, RN @ R 2 1Th 78
WA ME (false positive) &725 2 &7 <
75<, o< OERERD 3 v ZERDSMNTITE
FEICZ UWREAIH D (Table 2 D Group 1), %
2, BN S DREOERBES 2D, T avy
I RBOBRENENGEIT T v 7T A RS
T3 enEREINs. Ny FFA ML, BED
IRF Y SR E WENTRRE DMK <, B2V 5 R& 28
ERWTHIENGEVWEEE AW O EHF S5O
ME*P THEBITHL TIX 10%FOBEERTH -
7= (Table 2 @ Group 2).

3-1-3. &{E4 (invitro) RBROBRAM In
vitro i BRI, —RICEZEnbE<, BEOAHD
Dlznizo, ERRAERTEDSE WD, Rt SRR
M E /2D, Invitro DEET L ILF —iEKEE
6] 7 i B DB & 215 P 2727 % Table 2 [Z/R L
7=. Table 2 ® Group 1 IZ;RT LD BTV H LR
PSR BUE 2 BH 90 B (95 64%, MR 26
%, FEERVHM 10%) DORtER (REGIER @ PiEA
FEEBOE B 30 BT X9 B AR 3 Fl DG 1ER)
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&, RNKIEAT0.0% (0.0%), SHAT 7%6.7%
(0.0%), LMT /375.6% (4.4%) T, HrAEFEE
SESEZ BBEZ T BT D LMT O BIER A i B [ O
WPk %2 HE (p<0.0001, y2-test) 12 L[E] - 7=, 7879
BBk DR R EZIL, RNRIEA 100%, SHAT 73
100%, LMT 2195.6% T, KREF I THZ &K
WSS SHAT [3 @D, BEMNMGHEZS. L
Mo T, B ERREZRLZEOBER=%
R—AEERTERT &, RNKEA 0%, SHAT 3
6.7%, LMT 7371.2% T, LMT Miftiidlrz K& <
FE%. F£/=, Table2 ® Group 3 IZ T LD IT
B-Z 75 LRI SR EUE 52 A 89 5 T ELISA
DTI%ITEHNR, LMT 28 742% A E (p<
0.0001, yx>-test) \ZmWEMERZ/RL /2. 30 T OREHR
1%, MR ERBR D LMT 137 L)L — KR FE & &
U CTHEED S <, GRS D SHAT % ELISA
AT LIVF —I1T8 U TRBIME2ME N2 & 2
RLTWS, £/, MlafEili TiX HRT > CAST
MNH DA, HRT 2 CAST X I ® Y LI)LF — KIS
FRE S, HriC CAST 134 5E3E 0% NSAIDs O 5
WO EOREN S S (NSAIDs O3 EEEH
R L TOWSEEEMEATE W), 80 LMT 238 W G %
ZaRITERIE, OYA A FHERITHX
1/10°-1/10° DR THYNEEZ/RT, QHEERIC
20y —Lh CGEMREEER) NEEL, RINER
HICRBPED OHURER S TE 2, QOEEAESHEIK
JNFZVF TR <, BIRFRGEBUR R COEEZ R T
BENFETFTEND.

KIZ, HMAMERER T H X 21T\ % 457412 DLST
& %. DLST IXilBRE N THEYIEIEY >Nk (R
T i) 2hi S sl 5 EDHUR O R %=
ZUTTEME L THH - HhET SR 2 2 25
T, LMT IZHUERIC & 0iGMH L U 2 ke
ONERMMEAET D (RIMEROWEEICHEE G2 5)
A RIA TN > 2RET 5B TH 5.
T I T, EHLBBEUEREZ B 133 Fllx LT DLST
& LMT %M U Tliad Bk O/ & Mt L7z, 82
WA ER DI VER (RETEER © SEXIIE B BOE B #F 102
Bl 5 1ELA EARA U GRECER 2 FBL L 72> 7=
BHEOIRAEAN T 2 BEME2) 1, Table 2 12K
T &SI DLST 75 24.8% (6.9%), LMT %% 60.9%
(6.9%) DOYERZRL, FrREIZMAEED 93.1
% Tdhorlz. Ml & © AR BOE L ORGIERN
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Fig. 9. Positive Proportions of LMT-agarose and LMT-
chamber in Patients Suspected of Having a Drug Allergy and
in Patients without a Drug Allergy

*Significant difference: x2-test; ** N.S., not significant; *** Subject
patients, patients suspected of having a drug allergy; **** Control patients,
patients without a drug allergy.

Atk 2 a8 (DLST; p<0.02, LMT; p<0.0001,
x2-test) 1T kA5 7245, LMT i DLST &k D) 2.5
% (p<0.0001, x>-test) DFGMERZERLZ. Fiz,
HOBGMER (=R —ZAEEZR) © LMT 23 54.0
%C, DLST ® 17.9% & RK&< (1% LE->7.
ZDOKERIE, LMT 25 DLST K 0 Atk nsm<,
WIAE Y 2 NERIZPUERIRIC K DR - HE5Ed 5 2
EXODRIEWET A DA T BENA 2 2R ITHE
ETHIEERRL TNS,

DLEDFERN S, LMT 237 L)L — ik K3 [ &
b & L TRBAIENEWEEZS5NDN, Gk
DY B —AVHE (LMT-agarose) (3FHA #EL
<, EEMABMERICZEDIMHKEZ HE & 5 R AN
H5D. FI T, £F 513 LMT-agarose IZLXTFE
By c, WAEMBMLERA O MKRED 1/5 THD
LMT-chamber % % U 7=, 8 Wil Bk O b5 % (6l
Bk ORI FE—RBETIIRNWD, FEHTHS)
1%, Fig. 91279 & 512 LMT-agarose 7% 67.6%,
LMT-chamber 7% 81.2% T, LMT-chamber /3 &
(p<0.001, y>-test) IZ@EWEEHRERLZ. £z,
¢ B 13 LMT-agarose %% 93.1%, LMT-chamber
7Y 90.2% T, LMT-agarose 23 L @ > 7278, i
ABRICAEREZROEN STz, £k, EORBMER
(=R —1A5ME#R) 1 LMT-agarose 73 60.7%,
LMT-chamber 7% 71.4% T, LMT-chamber 7% 10%
bEmWEfEz /R U7z, FUEBIZED < LMT-
chamber & LMT-agarose O ERICERZE U EH
K, LMT OFREME T dH 2 EML (RERIER)
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Table 3. Rate of Positive LMT-chamber Results among 290 Patients Suspected of Having a Drug
Allergy according to Symptomatic Hypersensitivity Categories and with or without the Use of the

Corresponding Patient’s Serum

Hypersensitivity symptom No. of cases Positive rate (%) x>-test
Skin eruption 161 81
Liver injury 102 81
Anaphylactic shock 19 90
Pulmonary disorder 6 67
Blood disorder 5 100
Fever only 3 100
Eosinophilia only 3 100
Hemorrhagic colitis 2 100
Laryngeal edema 2 50
Strongly suspected patients™ 246 89
£y suspeeted panens ] p<0.0001
Weakly suspected patients 44 36
Total 290 81
Patient’s serum
No. of cases Incidence (%) x>-test
With Without
+ + 35 14.9
| p<0.0001
+ — 110 46.8 p<0.0001
| NS
- + 920 38.3
All LMT-positive patients 235

In this table, the same patients were counted in two or more categories in cases with concomitant symptoms. * Strongly
suspected patients, patients categorized as ‘‘possible’’ in the FDA analysis; ** Weakly suspected patients, patients catego-
rized as ‘‘probable’’ in the FDA analysis; +, LMT-positive; —, LMT-negative.

DEFE N LMT-chamber Tl 1X 107 cells/mL T,
LMT-agarose @ 2.5X 108 cells/mL @ 1/25 TH B =
FICEKRT S, T/ B, LMT-chamber 133 M)k
EU DNEREADYA B IA 20 TN > DIRE
78 LMT-agarose @ 1/25 THXIET B &I/ 0,
BENGE-EBEALNS. Lo T, BiRR
TRY LIVF —iER R E i & U T LMT-cham-
ber B ARNENE <, FEHIT LILF—0DK) 8 FH
7 LIV F—EREZRNT 5 I ENARETH .
L7/ L, LMT-chamber {Z & Q4R H A 720,
QINETERWREDREND .
KEEEEE DS 5 4Ef (2002 4F 4 H-2007 4 3
H) O FEF 8 BUE 5E 2 B 290 #1112 B1F %5 LMT-
chamber O #EH27)1%, Table 3 12T XD IZEK
TIE 81% DIGERE/RL, EEKREED FDA i)
5 IBZ5<BHHIESH D (possible) ] IZ7%%4 T 2 E
Ta [FEAREUERSEZEEL), SRAnEEtd D
(probable) ] 234§ 5HEFZ2 HEABHBIETTRZ
B L7284, LMT-chamber |3 3458 BUE
S95E2BE ] D 36% 1Tk LT Y@ BUE M EE2

B 1T89% EHE (p<0.0001, y>-test) 1T & W
PatER 2R L, EEZEZ XS KT 5 Z &5
MITT> 7=,

F 7=, @wECEIRE] O LMT-chamber @ [ % T
W, KB 81%, NEEEN8I% T, ¥ 3w ZiER
7Y 90%, Hmﬁ“i’bs 67%, IMUEFEENY 100%, F&EL
(B 7Y100%, GFERERIGZ (BLAf) 23 100%, H
IR ZE YN 100/, WHEETRIE Y 50% T, £ @uE
REBEWEEREZRL 2. BEHERIEAT 50 FlR
Wi Tl Y L)L — i K3 W] 5Bk D M =R D (S FE Mk
ZEERIN B 0, B REE LS O e TldiE
RG22 1T 5 BN D B,

UL L, B8RS ORENERTH 2
gy ZEEIR 19 B2 LMT 23 90% & W S & W R
RERUZDIFEIMIES hbAnn, aEks,
LMT A€ 47 & 38 2 B 588 B bis D il NE % GEBA Y %
B EEZAOSNTEENETHD., ZOMRREEEN
JAHIRIE L T2 ST oNn5. 20 1 Di3,
DLST % LMT T\ % Bk ERfE I - B ER Y 5
NTWEHHTHD. FHE, FEFHMES a v VEE2EE
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19 il O B ERfE D4 R ER O M2 (Mean +
S.D.) 1% 5.4+23X10%cells/mL TH O, HRT T
HWoN2EE (5X104cells/mL) &SIFEFEREET
b5, FEHETYF T4 7F—a v 2%, MEwEH
fle (i Tl AR OB (EX 5 2 278 8)
CERDARUIEET FF BB HIAT— RIZES
EFRBISNFFE I NS, EIH KIS TIX TNF-a
EHLE LY A DA 2 BPEA I TRIER BN
JUEEI NS, LMT [3EY R R IgE HiikiE & O4F
WM S EE I N A mEGEER T, bbb 0
4 a2 K~Y T (leukotriene; LT) By, If/IMiIE AL
KT (platelet activating factor; PAF) & X TNF-«
IREERM L TWASHREMEDE A 51, EER A
BOSDRESLIZ VT 2 G 2B S I3 E AW &I
2%, o 1 D1, wiRO L S 1 BRI G 8
H D Th BRI R @ U R I B 59 % & /F Th2
& IE R 3 SO T B B9 % BAE Thl 2R L T
NHENDIHEBDITERL TWa, bbb, 3
FE JIVHRE B s s T, SEIERAE Th2 721 T/
<, HEPEAE Thl BFEESINTIFN-y Z2rhL& L
72 Thl HRYA b HA 2T EAA IEASN
52 LI2725.8 L2 > 7T, Thl/Th2 theory %
WBHUE D TR DRI E D KSR OHIfEER (F
ZIE Th2) O/MEDFEHZRDHHDT, TDHRE
BRI X D OMIaER (A1 Thl) OfE~
DHFBHLHVIFDHLEEDLTHS. L2 m0R
7S, LMT-chamber |34 RIRERL Y L)L F —
DOERZFER D AERNDAREENE N EE R 5N 5.
34, 7UILFXF-—EBRERERROFRME
7 LIVF —ERERE R E U THERMEN W
LMT ®IEEY D NERELED YA b1 2T TN
A 2ERHTEINAFT vEATHD, EWEIED
CINERDBFIEZGEAT 27210 TENLL L DOFEIE A T
ZALEMRIHT S I EITTERN, 207D, #HY)
BAEY DNERNSPER I NS YA N IA 2T EH
A 2 EFEEDDNVIPETEUL, 7 LVIILF—ER
O ITIVT v A BAREICIRD, FEEINY
A RHARTENA D DRIICKDERT LIV
F—DHMIBRIEAN A LDRHATES. FZ
T, AIRDOEDIT, EFESITEAY LILF —OFH
IZ LMT-agarose & ! ® LMAF & LMIF 723 < B
B 1L THY, LMAF I3 chemokinesis fEf &~ L T
RIEVES A A1 > D IL-1 % TNF-a 72 ETH D,

LMIF % chemotaxis {2 /R U CRIEMET €A
DD CXCL8RETHDH I EEHEMIZLTET.
UL, BEEOYA N1 HEETIE, 2FF7
LILF — O RE OB N LMT O L X)L
BELBRVWONBIRTH 5.

IT4E, RT-PCR Z W TH A b1 > @ mRNA
DOFBZ BT 2 FIENER T L )LF — O K A8
HHZIEH S NIRD TN S, 3880 EF S ik 7 £F
231 > (amoxicilling AMPC) 355512 2 i (1
BlH : AMPC7 HIR A% 2 BT Z B L T
LMT-chamber © AMPC 5, 2 fiH : AMPC 1
H ik A 2 ALBE 92 & 3 81 L C LMT-chamber T
AMPC [51#) 12kt L T RT-PCR T 2175 /=, 8
FOHER, 1 HIX IL-1, IL-2, IFN-y & O TNF-o
® mRNA % # H L, IL-4,IL-6 K 8 IL-17 @
mRNA I Uo7, £/, 26 HIXIL-I,
IL-6, IFN-y & (X TNF-a ® mRNA Z#H L, IL-4,
IL-6 }2 ) IL-17 @ mRNA 3 Laho 7z, 97
HH, 2HEHEBELUDIIEAN AL TRLTH
0, PRI R K 0 EYHE P RRE N, BYE
Thl 23#&ME L L, IL-2 QHHIIHRE I T
2, 2 FIEITEEZY O NEk & EAPUR SOGE 1FLA
E# > T, 5 RT-PCR % fii{r L7729 IL-2 ®
mRNA [Z{HEL TL Eo = L HEHI TN 5) < IFN-
yEREELTY 7077y —2 (I TIIHER) 26
HiEL, wHfeInz~r o0y y— (7127
& —fliia) o RIEEY N1 >0 IL-1, IL-6 (1
pIH I SN TWiaW) KR TNF-a 3 EEI N
CRIERY LIVF— GE2) DRIEL 72D O EHER
IND. AMPCHB DT X THNI DX D IRFEAE A
HNZZAXLTEBZEZRIET 20N, S SR
ETHBD, EFBICHEAN X LE THRFTE
HZERFWNTHD. ZDXDIT, RT-PCRITEK
L&Y A1 M1 2D mRNA o HE, 7L
F—RRNERTHBEDOT I IV T v b1 ZaERIcT
572 Tla<, EEIT LILF — OFE TR DRI
HREREREZ L2 ZENTE, IO EHD
HRDOFEENHGFIND.

S, 7 LIIVF —EREFRERBIIN T Y vt
AMNSTINIVT AN, FNNTINSEERAND
BHEICHN Y, FET LILF—OFBA XA
HAEMICHH SN > TN EEZX S, LML, &
R BT L)V — i R SR R E i 5 D2 05 1k & 2 fa ik
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(false negative) DREEIZIFEHIED LHHm I N 5.
bt O BRI & U TORBRIEY B R D G238 1,
QAKOHIHME T M OFEL, OEMKDIBBUEF
FEE (RIEPEY A DA 272 E) DEZEREN
B on, BEEOERE L TOMBIEBAKD%E
i, OB CHRE Ry, RBEEMRE) @
&, QEEOIETIRDESA, OBEAT LIV
F—rRENBET LN, 5%, INH5OMEE1D
1 DR ORI L T ZENT LILF —E R
O ORTHEIC DN D EEZ D, FFIT, BERY
VILF— CEY B KO ZRIERIC K O il BoEIR
BRI 5) 13, EEREBUEOHRITDRNSTIRIEL
THO, FEREHRL TEE TSN, S BERY L
NF—DHFEEEZEICHEHETSIEH T LIILF—ER
HOMIMITESO THETHDEEXD.
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