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Delayed type hypersensitivity (DTH) o pR3Z%3FBf 3% Leucocyte migration inhibition test
AMIT) #BEBROCCAT I LIRL Y, HEACL 37 vAF¥ -BEOBREFAORAE LT -
2o KENBUHOTEAOHERE CX3EHOBHE 0.1 M v vBEWK, 0.1 M KB+t
v LYW, Propylene glycol) #FAWTHEMR Lico ERKILIEHD subtoxic /riEEE L L, carrier
ELTHROBEMFBE XML THEIF & L, HBEAICIB7 vAX—R2EE 61 e LT
LMIT %fTico7ciER, 41 6l (67%) = LMIT BHERAEHKIE Lic, R TR EXBOELE
% 51 g4 33 il (65%) 1= LMIT BB#%7R L, Drug fever © EZEE 15 gl 14 f (93%)
< LMIT Bt m L, RAMFEEZORLES IAIF8H (89%) w LMIT B# % R L, Ana-
phylactic shock 1#ix LMIT AR Lice ZDOfEEND, HEHIC X %3P, Drug fever,
FAMEFEECE T DTH 0BEMNIERCAE L, EREFORMI LMIT 2 E5%:Exbh
%o 50 i 70 Rkt LMIT BkEELED 41% »i5», HERCIB7 vAF—BE
REEOHEMBERCSEB %R L, f-Lactam #ix LMIT BHEOHEH KD 69% * L,
DTH @RV TREREOMVERTH DT &R LT,
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WEAOEAEMBL k3 BIfFAR 7 v ¥ — Rt
HBo TYAF—ER S FMER » 5 Drug fever,
Anaphylactic shock, Mm%, MBEELLDLY
ERETCESEERTHY, BROERLNARCE: 25
B34 ve TUAMF—RIEORERFE, B4k
5o RRERIG L Mgt R EES 0 BER RIS KT X
h, 261k Coombs & Gell &) >T4H (I® Ana-
phylaxis K&, TRMAEERS, OE Arthus KIE,
VHEEBERRIE) C40EEh, 22N E0ORGHAEET
ZTELHYY, BMIEBEDTWE, HEAKCLST
VAF -RIEC KT 5 RBEERORE R, BEOKY
HHEBIED D LERTRTHY, BEOFERC R
BLTXOERTRER in vitro 0 REEORIL 1
BIhTWwa, HRAGORM YT 5 k0 m ¥
FBux, Penicillin-induced hemolytic anemia ic $si3
ZRIFFORBERIC? R EO—BEYBWTREALE
%Thh, IgE HitsBI5 0 I WD Anaphylaxis KIED
R % 38 3% Radioallergosorbent test (RAST) i3
HREZHIES L Anaphylactic shock X B TH 5 &
BEIRTWE 2, —BOEKH, 7viA¥-—ERC
RETh%, A MatkfmZBESEOVE o Delayed

type hypersensitivity (DTH) oz % EH T2 Leu-
cocyte migration inhibition test (LMIT) % Bk
EAT3 L k) BREAMORAEL Ty, ERIO
LMIT optR, BEOER - I X 55, HEA
DEKIBED KN RN LD T LT 5,
I. ##8 &% %

1. BE2EE

EEORLELEINEA 2 HRE L 2~25 AR RBR
LicEEy, RARFEEZORZEZINEFYHEL
10~40 A#iz GOT, GPT D ELAMRALRI-BER,
Drug fever DSR2 BERIHMER ¥ L L 7~14 B
FBERB URHIF L% 48 BRILINCES LicBEY
AL LI,

2. PURHRR

BEEEF OB R HR & LTHB Lic, Tablel K
T X5 CORBHEAEAN AR & L < Hanks % %
Wy KETREEOWERIIKR O 3 EHOBE YAV TE
f# Li1zo Josamycin (JM) 2 0.1 M v vEER LA,
Sulfamethoxazole (SMX), Nalidixic acid (NA),
Pipemidic acid (PPA) i3 0.1 M XkE{t+ + v v &%
WA\, Rifampicin (RFP), Trimethoprim (TMP)
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Table 1 Solvents- dissolving water-insoluble
antibacterial drugs

Solvent Antibacterial drugs .

beta-Lactams, : Aminoglycosides,
Tetracyclines, EB, INH, EM, FOM

0.IM Phosphoric acid | JM
0.1IM Sodium hydroxide | NA, PPA, Sulfamethoxazole
RFP, Trimethoprim

Hanks

Propylene glycol

it Propylene glycol #H\WCHM L, FRiIic Hanks
Bx AW CRABER 28 Ui,

FEW A AN carrier & LCHEEZOSMNNT
B GERREBE 2 BRELIA THEXRA, A7=4F0g
FhWME) 2SR TEHMHAE L UTHRE L,

3. LMIT

LMIT oFEi3H)| 65D HEPES-agarose plate #:
¥IGH Lizo Fig.1 WiRT X 5 ¥ D Heparin g
ik 15~20ml 3i1 L, 1/4 B D 5% Dextran A H &
BALBEAL, 45~60 R, 37°C w ik B %, LHE D
Leucocyte rich plasma #$£Ht L, PBS C 1 E¥t ¥4 7R M
BRI BSE % (0.84% NH,CI-Tris buffer) THRMmEk
YW L, Hanks ¥ T2 BEIgc¥RE&ERRK (107 KM
fn HEPES-TC 199 medium) ¢ Leucocyte i L,
fE®E 37°C, 1BERIIRE SHEBRBTRICI ¥, M
% 2.0~2.5x108 cells/ml B L, H5r UHIE
8 Lic agarose plate D& well T 7pl TO45EL,
U~48 B5RS, 37°C, BEE 100% T incubate L7c#%,
Immunoviewer "G Leucocyte ¢ migration D%
E L1

4. EEIP (Migration index, M.I.)

M1 3®kX X bk, FLEEO ML % Xkl
7‘\'-0
M.1(%)

__area of leucocyte migration with drug
area of leucocyte migration without drug

5. EHgE

BB LONEE LT\ 5 1 EESED 1/5,000/ml %
BLLT, BBRHEORABEC O WTERARCH LT,
Fig.l wRd LMIT &£ Al CHRERET
v, Table2 1iRd & 5 RAMBHEA O RE BT
SEHAD Leucocyte ® M.I. ® mean+2SD (n=6)
¥RW7, Table2 TRTEHAD Leucocyte © M. L
D mean A 90~110 OFIFEPA T, 2SD 5110 LTFTH
5 £EHER O WEE$ 70 b f-Lactams, Macrolides
(MLs), Fosfomycin (FOM), PPA, NA, SMX 2100

X100

Fig. 1 Direct method of leucocyte migration
inhibition test(LMIT) in HEPES-buffered
agarose plate

Heparinized venous blood of patient.

mixed 1/4vol, of 5% dextran in physiological saline
left at 37°C for 45-60 mins

Leucocyte rich plasma(LRP)

hemolyed in 0.84% NHiCl-tris buffer sol.
washed in PBS, Hanks, and HEPES-TC199 medium

Reaction _

Leucocyte Antigen sol.

(Lymphocyte 20%) + ( containing causative drug )
Granulocyte 80% and patient's self-serum

preincubated at 37°C for 1 hr
prepared 2.0-2.5X108cells /ml
dropped 7x1
wells in agarose plate
migrated at 37°C in 100% humidity for 24-48 hrs

Measurement of migration area by immunoviewer

pg/ml DOEEE, Amikacin (AMK), TMP 13 25 pg/ml
DJEEE, Minocycline (MINO), RFP (% 10pgg/ml o
WEE ¥ 3EH Bk Leucocyte migration (8% 51 /¢
WIEEE L LT LMIT B,

II. ® ®

Table 3 BEAHEHA D LMIT clVWLEERC S
HIEFAD Leucocyte » M.I. (Y) ® mean*2SD
(n=6) ZRLILDTH%, NEAICLD 7 viA¥—
BRLREORKH ML 3, BREFCHTHEED
M.I. % X, Table3 CTRIEHAD® ML % Y& L
T, X/Yx100 (%) Tk, EHFHEL Table3 TR
Lic&HERIcR 35 E % AD Leucocyte © M. L
(Y) © mean+2SD @ 2SD X 10 AT THAHZ &>
5 90~110 & Lic,

UEDHEREC LY, YHERONEACLE7 v
F—FEE 61 flicxwt LT LMIT 2FEfk LickER,
41 I (67%) & LMIT Bt ZERI &R Lo

1. fEREI

Fig.2 BEBORLEE D LMIT i} 5 EEEEH
e+ s ML ®#77RL, Fig.3 i3 Drug fever, Z#HH:
FFEEZE, Anaphylactic shock DEEZEEZE D LMIT itk
FABRERCRT S ML 2R LD TH B, 1kl
L, BEEAI 2 B EOERICOWTIL LMIT Bk
o ML 2R L, B#REANTXTBEOHERE
PELNAERDO M. L #R LI,

a) KEER:Fig.2 TRT XI5, KETRERZE
% 51 fidh 33 #l (65%) = LMIT [BHEERAIZRI L,
BB OMCFERHER 24 - 7o 12 flicw LTk 11 fiic
LMIT [BHERFI R R Uico —RB R - ICEA 7 )
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Table 2 The migration indices of non allergic subjects at various
concentrations of antibacterial drugs

Drug Con. M.L Con. M.I Con. M.L
beta-Lactams
ABPC 50 102£10 100 105+10 250 111+10
AMPC 50 98+10 100 9010 250 8515
PIPC 50 99+10 100 95+10 250 90+12
CEZ 50 100+10 100 9+ 9 250 95+13
CEX 50 105+10 100 92+10 250 86+12
CFT 50 95%10 100 9010 250 84+13
CTM 50 103£10 100 107£10 250 112+10
CPZ 50 100£10 100 100+ 9 250 98+12
LMOX 50 10010 100 99+10 250 95+13
AZT 50 10010 100 100£10 250 98+12
MLs
M 25 10010 50 96+15 100 | 106+10
AGs
AMK 10 98£10 25 9610 50 89+12
TCs
MINO 10 107+10 25 112+12 50 117£15
FOM 50 98+10 100 97+10 250 95+15
NA 50 100+10 100 103+10 250 103+14
PPA 50 99+10 100 99+ 9 250 88+15
SMX 25 96+10 50 95+12 100 94£10
TMP 10 98+10 25 95110 50 92+15
EB 25 100+12 50 97+10 100 81+10
INH 25 99+10 50 97+10 100 89+13
RFP 10 94+10 50 86+15 100 82%10

Con. : concentration (zg/ml)

M.L : migration indices of non allergic subjects (mean+2SD, n=6)

6 Plic, FEEERH - EMN 2 fld 2 flic, R
PR & pE > T REBIE 3 B 3 flic LMIT BteamL
o

b) &#h, FFREZ, Anaphylactic shock : Fig.3 TR
TI5E, RBTIELESE 15 fi 14 §l (93%)
LMIT BHEEEAI AR L, BERHER Rk 2% ©
Drug fever 5 flicsf LTix3 T LMIT BHESRAI 2
Bl FEETIE BRZBEICFEH (8%
LMIT PBRHEAIEZRIEL, KE, RBOMALER Y
-7 5 FlET_T LMIT BHZEHR 2K B L oo Ana-
phylactic shock1 i3 LMIT &% 7R L1,

2. - R

Fig. 4 (34, MRk 2RLELE L LMIT Bk

BE HEACLIA7VAF—BE) oFEYRLED
DTH5B, MEXTFHEBBEFRELRL, RLEEISHE
27 B, &tk 34 BlCHL LD 50 RAnn 70 RpHL,
RLEE 61 gk 39 f (64%) % h¥ic, LMIT Btk
BEIBHE 14 6, &tk 26 Al TS EEAERL
feo BHETIZ 70 135 <, Biko LMIT BiaE 14
Bl 6 Bl (43%) %5, KiTIX 50 A2 70 A
JEEwcs, & o LMIT BrAZ 26 st 17 #
(65%) % 5%, Bk abeic LMIT BHEE 41 flF
Th 41% FhHDI,

3. FEHIA

Table 4 3 LMIT BiERORRGIEELRLICS
DTH5B, LMIT B OHEHR 42 #oh Penams 736
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Table 3 The migration indices of non allergic subjects at the concentrations
of antibacterial drugs using for LMIT

Drug ( Con. ‘ Y Drug I Con. l Y Drug I Con. l Y
beta-Lactams Cephems Tetracyclines
Penams CZX 100 103+10 MINO [ 10 ] 110£10
ABPC 100 105+10 CPZ 100 100+ 9
AMPC 100 9010 CMX 100 105+10 Fosfomycin
CBPC 100 100+£10 LMOX 100 99+10 FOM l 100 I 97£10
MFIPC 100 94+ 9 CMNX 100 102+10
TAPC 100 100+ 8 CAZ 100 102+10 Pridon carboxylic acid
MZpPC 100 100+ 8 CTRX 100 100+ 8 NA 100 103+10
PIPC 100 95410 AC1370 100 100£10 PPA 100 9+ 9
) 6315S 100 97+10 AT-2266 100 90+10
Cephems L-105 100 99+10 Bay O 9867| 100 102+10
CET 100 97410
CEZ 100 99+ 9 Monobactams Sulfonamides
CEPR 100 90410 AZT 100 100+10 SMX [ 100 I 97+10
CMD 100 94+10 AMA1080 100 100+10
CEX 100 92+10 Trimethoprim
CCL 100 90+10 Macrolides TMP l 25 l 9510
CXD 100 92+10 EM 100 110+£10
CFT 100 90+£10 M 100 106+10 Antituberculous agents
CTM 100 107x10 EB 50 97+10
CMZ 100 100+ 8 Aminoglycosides INH 50 97+10
CFX 100 103+10 AMK 25 96+10 RFP 10 94+10
CTX 100 93110

Con. : concentration (ug/ml)
Y :migration indices of non allergic subjects (mean+2SD, n=86)

Fig. 2 Indices of leucocyte migration in the presence of causative drugs in
the patients suspected of antibacterial drug induced eruption
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#I, Cephems #% 20 #J, Monobactams %% 3 %, AGs
2 1%, TCs 231%], FOM »: 1%, Pyridone carboxy-
lic acid #31%l, Antituberculous agents %36 %, Sul-
fonamides %% 3 #|"C% - =, Penams, Cephems, Mono-

Fig. 3 Indices of leucocyte migration in the
presence of causative drugs in the patients
suspected of antibacterial drug induced
fever and in the patients suspected of
antibacterial drug induced hepatic injury

o
150-
[
1404 |
ation
130 i
1 |
120 o O & 0O 4o
S 1 0. & ®
i 110
| = Nor
b e 100+ o ® o
{ H
0 e
o) )
80+ O o © e
! |
I 70 A A
60 ‘
|
11 ) Fever l Hepatic Shock
-~ ‘1‘1kr Py | injury | (0 1)
Sympton R 8/9.8977) |
nptom |

o : with Eruption A . with Hepatic injury

A : with Fever

bactams ¥ &d>¥i: p-Lactam FHX EHBH T S L,
LMIT BBHESRAI 42 #b 29 #] (69%) %L,
1. # ®

Amos? 3 Allergic drug reaction %P5 Dz A
PABRKICIETHAHAERT LMIT 3EHTCHS L
#]ELTWB, WEHFIOF T f-Lactams, AGs, TCs,
INH, EB, EM, FOM (3 Hanks < 1 mg/ml [\ k7T
BTHBHHD, LMIT KCRTRERERN & VW2 %, HE
¥ JM, PPA, NA, SMX, RFP, TMP 7z ¥ ® Hanks
KRB IER TH 5o BRY WBFHRLRAVTEAY
BOHERRE U CHRROAR AT~ 1003, ) vARER
R GEH) LoORIEHEZTHENEINEWS g
Leucocyte migration T4 % BRI A2\ S CRIEMN
Boicwd, Rex3@EHOBE UM XY YERER,
PPA, NA, SMX x KBkt U v A8 ¥, RFP,
TMP (% Propylene glycol) %\ TRAI 2L BHE
L, HREOAB LT RADERTRY vEIE
ik 107 mol |EF T, KB b Y Y 2B 5x
10~3mol J& ¥ G, Propylene glycol i3 5% BE ¥ TiT
Leucocyte migration HBCHEEYHE 2 T\ EHMREE
B X h¥, water-insoluble drug % LMIT DR &
LTHRRTHZ LT THY, Hanks I (EEBR)
CEABLAEANEREF OBA T LMIT 8%
#Ex Do HEWKIL GIMENEZ-CaMaRAsA B¥ 2Ly, K
FIFRBHEZ carrier & LCEEIMIMTEF 2N % THf
HRE LIz LimX b, HUEH hapten GEHD O A0
BELVE LMIT oBMRYEDELELORD, &

Fig. 4 Frequency of patients suspected of antibacterial drug allergy and
LMIT-positive patients, classified according to age and sex
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Table 4 Frequency of LMIT-positive antibacterial drugs in patients suspected
of drug allergy, classified according to group of antibacterial drug

Group Case Antibacterial drugs

beta-Lactams 29
Penams 6 | ABPC* TAPC** MFIPC* MZPC* PIPC*
Cephems 20 CEZ** CEX** CFT** CMX* CTM* CTX* CZX* CPZ*

LMOX*** CMNX"* L-105*** 6315S* AC1370*

Monobactams 3 | AZT** AMA1080*

Aminoglycosides 1 | AMK*®

Tetracyclines 1 MINO*

Pridon carboxylic acid 1 | NA*

Sulfonamides 3 | Sulfamethoxazole***

Antituberculous agents 6 RFP*** EB** INH*

Fosfomycin 1 FOM*

* : Number of cases.

Ehe OO BHEELTWB X 51 DTH kWit
carrier b ¥R E AL TWBHEEXLNRSE hHT
H%o

HEEwBg LT, LMIT T8 5% 4, Macro-
phage migration inhibition test (MIT) iz EEHWD
REFID 1 EFEED 1/5,000/ml DBREIELTHS
ERELTWS, MEDOHERA S & migration inhi-
bition test {23V % IEFIIEE (3, B-Lactams 3 50~200
pg/ml (1 EOHEAE £n0 250~500mg, 4 0.5~
1.0g), MLs ®» EM, JM % 40~120 ug/ml (1 @D
EHE 200~600 mg), AGs ® AMK, TCs o MINO
B 20 gg/ml (1 @EO#EFE 100 mg), FOM % 100 pg/
ml (1 EOEAR 500 mg), NA, PPA A 50~100 pg/
ml (1EDERE 250~500 mg), SMX »: 80 pg/ml
(LEDO% A& 400 mg), TMP A% 16 pg/ml (1 EDH
FE 80mg), EB %50 ug/ml (1 BOEMAE 250 mg),
INH 7% 40 pg/ml (1 B0 AR 200 mg), RFP A% 90
pg/ml (1 EOFAR 450 mg) Licbh, Fas LMIT
KR SRR 21318 —F%3 5725, RFP oW Tid
BaoBi-igg iz, 1E#HES5ED 1/45,000/ml @ 10
pg/ml T %, Table2 Cii$ X 51z, RFP i3 100 pg/
ml, 25 pg/ml DEE T1L Leucocyte migration #BI5
M inhibit 33 o 10 pg/ml © ¥ EE & B\, B
NH2 pafee Lt s X o, HAEFIOFIEIF R
polarization A2 B Db b, LMIT DA
RE*RET A Y v RLORGHE LA, &8
BAlo Leucocyte ® chemotaxis o5 %2 2 EBEHE2
BRhiEie b isv B4 2RO 1 BiF5E O 1/5, 000/

ml ZIEEL L, EHEAORFBECSIHEHEAD
Leucocyte » M.I #8R3t LTEFABELYRE Lo

HEAIC LB 7 VA X —GLEED LMIT OBHXR
% 67% LE\CERR LI &3, EdLick b iR
KROFUEIEELERTHS LARKE, HEACI?
7 VvAF -G\ T DTH oBERIERIEK & W
TERRLTWDEEXLDRD, HEAIC X 2EE D5
ZBED LMIT OfEHRIE 65% %/~ L1, Ponverr
51313 Benzylpenicillin iz X 22wkl 5 LMIT o
Bz 52% T, BERMHEERS T 63% LE
BHRYR LI ERE LTS, R40 LMIT oz
ELEBORLEED IV BERAHMEKLETH -
TEEN» D, BIEIABREOHERYR LI, BHER (G
B, FEELL) R~ EBORLEEZED LMIT o
Bt 92% (12 fldr 11 fI) LIEECHECEXRL
ol &3, HEHERZ M- EZ T DTH o & 2
FEEERKEWEEL LR S,

AT X 5 Drug fever o5t EE D LMIT ff
MRIT 93% LIEHCEWERR Lo Drug fever @
BRLEEZEI—-TOBKEE"Y HEFAOERKREFH 1~
2 BB RBYREIR L, EARSHIEE 48 BELUA
CiRETB) H b Allergic drug fever RWEE ELE 2 B
haBEY LMIT Oxf& & Lic, Allergic fever OFEB,
B3 Allergy-type O IE ORKIGICEs i % Antigen-
antibody complexes' r WH o DTH &isif% Lym-
phokine!® © 2 2 DRIEFRDBEIGZEH S h TV 523,
BERACALFRERIO L > is Bl L EHE W X 5
Drug fever THE OKIGDKILZIER T 5 UMM
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PRIBIhZZEREDTENRTHIY, RADEKRE
ESTHERIIC X 5 Drug fever » LMIT o [t R 2%
90% LU E#R LIz &d 5, Drug fever 23\ CDTH
OBEERERLEEX bR B,

NEAC X 5 RAUTFBEE EL2EELE D LMIT O
HRIT 89 LEMERR Lic, BHIMFEEEED
RABEC X HFEE LBERICIT X 5 FFBEEIC KRS
hah, FEHO X 5 i cytotoxicity DRR\IRAILIAMT
TUAF-RIGK L BHBENREALET, EHT7 v ¥
—WFEEORABF L DTH OBENREEL IR,
BAEFORIEED Y v ~ROFHRILEZEH TS Lym-
phocyte stimulation test (LST) & Lymphokine D gEA
®IEBH TS MIT & LMIT 2355,

RHIMFEE s 1T 5 LST ORE#HERIE ParoNeTTO
BN 67%, LA |3 84%, WaRRINGTON 520 |3
5% L#HEL, MIT OBRHRIIMEL? L 86% L&
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TN 64% HhEDLHRSVCEAYR L, Frokh
D 50 b 70 RE COFEREILED 414 %5
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DR Lic,
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CLINICAL APPLICATION OF LEUCOCYTE MIGRATION
INHIBITION TEST ON ANTIBACTERIAL
DRUG ALLERGY
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By means of applying leucocyte migration inhibition test (LMIT) that demonstrates delayed type
hypersensitivity (DTH), causative drugs were detected in patients with antibacterial drug allergy
(ADA).

Water-insoluble antibacterial drugs could be applied in LMIT by dissolving them in three kinds
of solvents (0.1 M Phosphoric acid, 0.1 M Sodium hydroxide, Propylene glycol). Antigen solutions
were prepared subtoxic concentrations of drugs and made polyvalent antigens by means of adding
patient’s serum of the same volume.

LMIT was performed in 61 cases suspected of ADA and found to be positive drugs in 41 cases
(67%). According to symptom, it was found to be positive in 33 (65%) of 51 cases suspected of
drug eruption and in 14 (93%) of 15 cases suspected of drug fever and in 8 (89%) of 9 cases suspected
of drug induced hepatic injury. These results suggest that DTH may play an important role in ADA
and that LMIT may be useful for the detection of causative drugs in patients with ADA.

Females aged from their fifties to their seventies formed 41% of LMIT-positive cases and beta-
Lactam antibiotics formed 69% of LMIT-positive antibacterial drugs. This study indicates that ADA
tends to appear frequently in old-age female and that beta-Lactam antibiotics has a high immuno-
genicity in DTH.



