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Abbreviations: AD atopic dermatitis; DF
Dermatophagoides farinae; DP  Dermatophagoides
pteronyssinus; ECP  eosinophil cationic protein;
EPO eosinophil peroxidase; LPR late phase
reaction;, MBP major basic protein

eosinophil —— eosinophil granule protein ——

B, HFEEROBEARICOWTHET 20IRETH
%, FREZ I OIFEEKREEE 2 X VST
b7z, tavty =HilakRE IgE JUEM O &y
AD B ITH L, F=HlRIc L 5/89 F 7 A b &2fTw
RERBNCHIR 2 &R S ¥, HEREGZE S L UHFRKER
FLHSRACFAEVE I T 2 PURIC & B R/ 885 — >
ERERFRNICBIE L2 D THRE T 5,

XFGR & Tk

1. SR

RN ABEL, HAKERIESORIBL 72 AD 28
HAEVLHI-THRABIADESET, Yreavesd=
(DP) 8L Uarktav ¥y = (DF) xt¥ % IMiEks
R IgE Hitk»n RAST ¥ TR a7 5 £7213 6 (50Ua/
mlA b)) @A RLZEEH (MR IgE 8
629~25100U/ml, 7§, Z 26, 20~28m, VHIE
22 85%) BL U Y Fa—u kL DP, DF [
BIgE 2 a7»0 7213 1 (0.7U0a/ml Ki§) DIE AD
BETH (FBepl, 14 21~295%, FHIHER?26.4
W) RNRE L,
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2. J5ik
1) Z=HlRDIERK

HERFYEARI L VG 2S5 Ucatbave sy
HilEEEET7 Y Y EBREML, 1%L TRy ST
AbMRAFEE L,
2) Ny F T AN

W ERH AT S R 12 B ¥ % finn-chamber ® % Fj \»
THARKFEI O 2 Wi, 6 WERE, 12MKERS, 24MFFfE, 480K
AT BERT L 7e, BTl Tk, 7—7+ A b
Vv B X TR RRRE LI RICHTT L 7
3) HREB L OEAOIER

Ny F T A OFEHE & Table 11277, HE i
international contact dermatitis research group
(ICDRG) D%y 57 A MFEREAECHE Y, (+) KLk
ZEtEL L, ADBEDS B, BHROH 5 EH
(LAF, B 2 9fh 66l (66.7%) T, FEAD
BHEE2PEETD >, BEREORAMEAIE TN
THERL, BUMEOLWEHE 3 AT, BHEH)
WOLTRERETbRP- 2, BERETIEa > b
O—)b & UTHE AR L 7o SO SR b 1T 7,
M OMIR LT 0 BF & L, /Sy F7 2 MO
Wik % 2z 2 h 2 K, 6 KR, 12FFHE, 24FFR, 48
FEB OB e LCaEL, ik ZHL, —H%
T hrHDWIEHRNLT) UEERNT T 4 Y]
B A2{ERE L7, % OCT compound 2834 1A
FHRICTRBBHL, Spm DF & THAGYI 2 ER L
7 X b oREER, —80CCTRAFL .

Table 1 The result of patch testing to AD subjects

. . Serum Iié\(:?tf Tests read after
Case | Age/Sex Igk
mg/d) T Tpp | on [ 6h [ 12n] 24n | 480
1 26M 629 6 6 + + IND| & | H
2 21M 18300 6 6 - ND
3 20M 8520 6 6 - |ND
4 21F 2810 6 6 + + [ND| # | +
B 26M 7760 6 6 1?2+ + + t +
6 28M 14400 6 6 ?2+|ND| + 1
7 23F 1280 5 B +H + +H + | ND
8 20M 43870 6 6 — |74+t +H | ND
9 20M 25100 5 5 - - - |7+

*Patch testing reactions were evaluated by the criteria
of ICDRG.
© I positive subjects ND: not done

4) Heth

INT T 4 YRR L TN T T 4 i,
AT F Yy et Yy (HE) kit 0, Wi
VIR X B 6 Bl 5 & 5 1 2w T ABC-AP kit
(Vector #) (& THFRRERFARL AL FAE YR 104
L€ /70— ik BMK-13 (Major Basic Pro-
tein: MBP), anti-EP (Eosinophil Peroxidase :
EPO), EG2(Eosinophil Cationic Protein: ECP) (1A
by = F ) OBERPUAL & S RIEREETT - 1215,
AN NF ) ASTHERE AT U /2, £, FERRR
WG % 7 1y 7§ 572912 Levamisole (125
mM, Sigma ) ZFOOERETUINL .
5) AR A FA

HE 0z D0 TERER & & EHK b~z s
WT0.5mm? (150 .5mm X i 1mm) o &ipH T L Ao
FZ O WEST 4 AT B W TR 2B E L ¢
V¥ & o T, BAFEEERFERL N 2 AR T R
DO TSGR T £ ER L, #8008 2 & okRET
L7z, 200, EHIbirEEkOfeiE & S v 5 EG2B 1
M 2 Tmm? (BElmm X i 1mm) O TEE L,
MBP Bt & otb %k 2 2 & CliyfsskiE b
AR 7,

S

1. HE QRO

B £ OO SIS R 00 B R A R B 1 b 45 1 0 B
B Tk & U OMEEN R S hieh, g
RIS s 72, WEfF 2 HFfE AN NS %’tﬂj
B ORI A s, EY E Mo BmE
Kﬁ@ﬁﬁﬁML,m@u&%LTmét%xoné
Al a4 o iz (Fig. 1), BRAE 6 BRI, HUER
720G T MBS R U7 iFRssk 2 HL D L D2k
h, BRI 2 o 2FFR LD & iz (Fig. 2),
BEAT24RE R IR REER O RSN N 2 TER K O
HIRAE & R NEFRRER I, ER LEOFE LD S
b X, ZOMEMAIFEET48E IR Iz 1T £ D B
PNl 5 Ttz (Fig. 3). BETRER & flak R o shEer
FREREUS IS I TEOMB 2R L 72 (Fig. 4).
z»ﬁ%&ﬂ%ﬂi LF1OwEE (Table 2)

HEAF 0 BRI Tl 2380 e o 72, BB Tl
MBP, EPO =BT 1%k < 4 TR 2 BERY
~ 1205 I B B O R Rk — 2 L TR R 2
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Table 2 Result of staining against the
granule proteins antibodies

case | Oh 2h 6h | 12h | 24h | 48h

1 0 0 0 ND 3 3

5 0 0 1 2 3 3

BMESS el o1 3 |xpj 3|3

7 0 2 2 2 2 ND

8 0 1 2 2 2 ND

1 0 0 8} ND 2 2

i 500 0 o0 | 1|22

id 6 | o | 1| 2 ND| 2 | 2

7 0 1 1 1 1 ND

Fig. 1. Histological finding of 2 hours after 8 0 1 1 1 2 ND
patch testing. Note the presence of eosinophils 1 0 0 0 ND 3 3
within postcapillary venules. 5 0 0 1 9 3 3
s 6 o | 1|3 IND| 3|3

7 0 3 2 3 3 ND

8 0 1 2 2 2 ND

*Evaluation of deposition of the granule proteins.

—_

) I no detectable staining of eosinophils
. some positive cells in the upper part of the dermis

SR

o a group of positive cells in the upper~middle part
of the dermis
3 ¢ diffuse deposition in the upper~middle part of the
dermis
4 : diffuse deposition through the dermis

ez, WHEREE L & b B O 4 5

Fig. 2. Histological finding of 6 hours after 5k bz, BAEBEBEABETROILRKIED &
patch testing. Perivascular eosinophil infiltration is iz (Fig. 5). &7z, BRI b B
increased in the upper dermis. FREAME S L. EG21C 5\ T i, BMK-13% anti-EP

LIFEE, 2 ~12BERIR X D BEMRTRAES 50D LD
oo ns, RENORBEFEBIKIBEETCH- 7.
BMK-1303%4 A ¥ DIFREERICBEM TH 5 Dicxt L,
EG213 8 L 1ZvEH L 2 I - iR BB R E o h
218, [WiHEOBHHEO kA2 EELOEE L L
(Table 3), Z OFER, EHEAFEEER OB AL, FEEEK
REE S U i 6 KRR B W T3 T
21~48%IWCE L T\ 20, REfF48KFfIBRIc B W T b
28~59%RETH D, FffEEIC X 2 EMHALED HA
EED S, T,

Fig. 3. Histological finding of 48 hours after

R

patch testing. Epidermal spongiotic changes are
prominent with occasional eosinophilic vesicles.

1. ADBHRZBI 2V IEFEREZEOBRREMCD
W
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Test read after (hours)

Fig. 4.

correlated with the time of patch testing.

The number of infiltrated eosinophils in the upper-middle dermis is

Table 3 Eosinophil activation evaluated by EG2-positive rate of eosinophils
(% EG2 positive/MBP positive eosinophils)

Case Oh 2h 6h 12h 24h 48h
— B - 30 59
1 (1/0) (0/0) (0/0) ND (24/80) | (59/100%)
5 — ~ — 2 18 56
‘ (1/0) 0/0) (0/2) (7/32) | (48/100%) | (36/100%)
6 29 21 ND 29 28
(0/0) /7 (21/100%) (29/100%) | (28/100*)
- 15 30 23 16
7 (0/2) (7/47) ®27 | (10/43) (9/57) ND
- 36 48 33 42 .
8 (0/0) G/10) | (19/40) (8/24) (8/19) ND
mean on . i , . . i
mean 0 96.7+10.7 | 33.0+413.7 | 26.046.1 | 33.0+412.4 | 47.7+17.1
T L_NS_I
| NS
| NS ]
| NS

*rough estimate NS : not significan

AD B 58 =FiR Ny F 7 A Mz L 585
K5 O FRARR G0 D v TiE, 19824E12 Mitchell 5%
PERE L TR, ERICL D WL OhlEEShTw 5,
Tanaka &%, 19904EICFRED Sy F 7 A b &2{TW,
AD B8 1481 (70%) BT, DF X3 3
RAST EfED AD B#EICFR 5 &, 144911361(92.9%)
FEVWEEERTHoEHREL TS, £,

t ND: not done

Bruynzeel-Koomen 513, AD B #1561 £ JE AD &
FAOBNC N7 A YA M K B8y F 7 A b BT,

AD B#H1260 (80%) MRS F s izt L,
FEAD BEH I W TR T LTS, 2D
BRI ETRFLTEBY, Y= v F7 AT
BHRFRENL D b V=PI 2558
IgEVIUEDGFEERT IR THH I E2RT D EFH L
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Fig. 5. Immunohistochemical findings of eosinophil granule proteins.
BMK-13 and EG2 positive reactions were scattered throughout connective
tissue and their areas were time-dependently increased. (left: BMK-13, right:

EG2)
Y (XN R AAEABE 2T RV EFER I LI b
Ny F 7 ANEREBICOVTE, APy ESS —XHBIC LB b O TE BV LREMBET2ERY H
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1204 & RSB R I B D IFEEERE

%5, AD %, & {12 RAST i AD & 2B
ENE L, FAD BETRIEZLAEBBETHS L
R, N FTRAMNFEREZLIVFEONT T cell clone
M AD FBicA 5N S IL-4, IL-5& v 72 Th2iiiE o
YA RIA WY = ERLTWEZ 9D,
F =R R 2 T AD BE BN R RG
Ezonbd, Hiz, T—FAMN)IvEYTICESTHK
BRFERINPTWVEWSIHEER, AN =YD
TVNT UHBMRAT BEONY 7 & L TEEREE ®
Bl:LTWwb I ER2RTHLDOTHS,

2. YV =PEFERKE OREHEBFNIRICOWT

SRIOFEREE T, HFEEERIGRE(T 2 FFE# I 1kim
ENRICEE L, — BB EN D EETD Tz,
D%, ERERRAEE & b wmENEENER LD, B
A8 EL & CTIFREERIZTE & B R F OB M4 1358
L7,

SR OFEFKE OB R BRI AD
DBMUEX TR EDOHMBIR L B R LD L &b, K
WIZ7 VT 2B E LB AS5nS LPR & b &
7%, LPR TIi3FdIR, gk, ~s7u0 7y —vk &
BREFICHEBE T 27 a T30, SEOELZ DK
SRR E T —INCBOT NNy F T A NEREE
B WTHREROBEIIFAA ERO 50T, HFEEEKO
MR & REDIFBRREHHERENEHE TH -
7z.

Katayama %%, F=HIEDRX 27 Z7 v F 7T AT
BRFICBERIED & 5 g v LPRIGET WG *
~L, 2Ny F 7R TREZSHOMBMGR R LHE
LTw3, &5 Mudde 59i%, AD BEIZB T 5
7 A A S HUROPURIRREED IgE % MU R I K
GLIT o Ny AMfCED NS L RIRE L
TWwbZeho, BREMCHTESEI S, FceRl
ERBLTHWERE T ISy 2@z LT
MR~ O HUFEI R O BEH AD O FZER R EE
BE|ZFEUCTVWL EHFZ T0D, SHEKRHN LIERKL
BBV, PIERRSTEEEL T/, &
2 PR A R B ER E B S U S 7z TL-51
£ o THFBEER O MEIHESREAE L, RENNMRAL T
AR R EE S S Wiz Z e PR D, HE
BED AD OFEBICB W T L RAIBROBETIC & 5 IFERIK
MR EE S X o L, 181 T 2 C REMIR S EEAE
ENBIL-6%° TGF-a e DY A bAoA >R
mHDERAY Iy EMERL TEREEEZ £D AD
BB CHHEN BRI SN S 2 Lol s

5.
3. BRI E QBT R L i ERER O WS L
DWW T

MBP i3, IFEEREF R EH D crystalloid core D AER
a0 5HAT, FERREER, M- fMlukEE
TER O, & R 8 3 »BERECER, S TTEER DS
bbEINTWS, BMK-13#14&1: Mogbel & 253 E
R U7z MBP 1203 2 R 5TE T, IFERERDIEEILIC
RAGR 72 < SV S B B AR MUAF R Bk 0D 99 % 1 Bk &
5., %7, ECP (ZHFEEEKFER O matrix IZfFFEL,
HAERBEER, BEEHOM, b2y 3 R
ERWE E23H 5, EG2HiE T Tal 5923 ERk L 72
ECP X3 2 R R T, SRR O LiF I T~
VA ERGIEL TR LT TH S, > TIEIFEE
BB 2EMENTSR EEDI L, FEEMALT
BEERIC B WL TIR15% L B2, Fox i3 Z e % FI
LT, EG2BSMEMAEE ~ BMK- 1350t % &
% 2T B D IFREERIE ML R RET L 7.
Z OFER, BEATEFIIC X 2EMEROBEE L LR IR
HH5NT, MBIORE L SRR IR L7
B TIEEE s 2 O TR L MENT T TICIFREEK
TERFICLDEREESNTHE Z Ll E N3,
¥, REICRE L - irEER 12 BMK-1351: © EG2ka
HTH-T o Lo HENICIEE SR Tuan
EEbNDH, Zhid Bruynzeel-Koomen & D%
L—BLIFA TH > Tz, RENOHEEREE S
NTuiWEHO 1 D& LT, iEbirreki: VLA4
ZELOHETIEROBEESTEHRBLTEY, Zh
L7y ATuRrFrEOMENEYE L OEE R
ZHHDIIRERNCEE T I ENTERWI ENE
Zehd, ZOM, BEWNICRET 270 LBl
AERF T 2 KICESEE AR TIET L Tw
LR ELEZONDLY, ThEEMTLZT7T—%1Z
HEDEZ 550,
4, FFERER O MAE SLTEE BG4 5 E N AR~ 0
MRS o 78 LB ERIE N i D » T
ST U 7 EEER O AT~ ORI, ME MK
MR _Ei B8 10 2 MRS o7 O B2 O
B 2 IFEEsREER T OEENEE L BE ZH L T
3 EMER NG, HIMBROIME NI~ D BE
cxhchl s MEstEH, RrRECE IS0
MR & MW REAIED WS, H 2 uIiIEmEL S IENE
fbEshz ZEBRETHL, 7TVLX—HREOHIC
BOWTIIHBEROBENERT, FHEKORZENIEA
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Eroiiignl s, HFHEROEECES L Tnk
Wbt d VCAM-1OFEBOREAHEH S LT v
21993, in vitro I B 5 EER T, Bk IL-512 & -
T s hiz8E, VCAM-1AINE P Al F657
L TWwi < TH Mac-1-ICAM-1£ & % 1 U 72 i B Bk
BEI IR I WS T4 H5, EEOT LV
—MREDGICB T 28HE 7 FRBUC DV T HEK
DT —=IDHAEINED, BHEDE 2 A, HMEHIT L -
THERPRKRELBR->TEY, 364857 —5DEH
DBLEEBbins,
FREEKEERTF OB S Ic 2T, B2 3SEOTER
KE#Hw, RT-PCR %% uv CREEYIC IL-4, IL-5
O mRNA OFBNEEL Twb 2k ZHERL Tw
2 WEEEEET A AT 4 = —¥%— & LT PAF,
LTB,, ILSREREZ S5NED, ZD5H, PAF,
LT&@ﬁ@ﬁﬁwT&<,ﬁ¢ﬁ@ﬁiﬁ%%ﬁb
TWb e TE DY, FHEKBREORED
NTORWSEIOFERKET iﬁ&ﬂm&%%ﬁa’w
FET L ILS5OBS P RbEZ SN,

ik

ul
0

BARLAD & 96, 2> bo—n 788 =P
WL B8y F 7 A NEITO, FFEINTRE 2R
BAARNCHRET L, SEFRERERER T 2T/ 2
O — VPRI X % i gett 2175 /2.

1) /8y F5 A M2 T, DF, DP #5 IgE Hitki Sl
e AD BFE 9 BIh 6 B (66.7%) wwHHEERL,
avho—u 7 HlizepEsTH -7k,

2) BRKEBIC B TR 2 %I ME S~ D
FFREERIZE S A &, R OB ff > THEMA R L
REATIRRR] & R R ER B X E OB A FE 0 7

3) HFEEEREERN AR (MBP, EPO, ECP) if, BEif
2 ~12FIEE L 0 BBl Ao s KDk, DL
B ISR E SR ST, IEHEALIFREER O 1E
B L & h % ECPE kg iz, MBP 5 # e o
15~59% T, HERIREMIC X 2 iE bR oA E 2 LA
Loy (RAG oW A

BRED L AD O BB E & O BE M 13K 72 B g
TlER WY, BEER PO 7 VL ¥ — B TIIFEBEREK
AR EORE RBCHBE T 20t vwbhTE
D, AD ORBERIC bIFRERKIZESEE TH S
WS N DD, SO 2 OFEERIZ B W CHUFHRE

(2 & B EFERIR O EIb B < IE N MR & Ot
ESIFANORAE, & O ICEFEEER O BRFERIIC X 2 HRR A~
DR EEADOWE L O BEN ADICB T % KBE
BO1OOEBERREETHD Z RS T,

FEALER IS ZBI 728 v & LB R E IR Mg o 7
A K FE# T L E T
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CHRONOLOGICAL ANALYSIS OF EOSINOPHIL INFILTRATION IN
MITE-ALLERGEN INDUCED DERMATITIS IN ATOPIC PATIENTS

Motoshi Wakugawa, Nobuo Yamada, Hidemi Nakagawa and Kunihiko Tamaki
Department of Dermatology, Faculty of Medicine, University of Tokyo

To elucidate the active process of eosinophil infiltration in atopic dermatitis (AD), we performed
patch testing using crude mite allergens on normal-appearing skin in adult AD patients with high levels
of mite-specific IgE antibodies and analized positive reaction sites chronologically by histological and
immunohistological methods. Positive reactions were observed in 6 out of 9 AD patients (66.7%), whereas
none of 7 non-AD control subjects showed positive reactions. Skin biopsies were obtained from positive
reaction sites at 2, 6, 12, 24 and 48 hours after allergen challenge. Eosinophils were seen within postcapil-
lary venules at 2 hours, followed by increased perivascular eosinophil infiltration at 6 hours which peaked
at 24 and 48 hours. Epidermal eosinophilic spongiosis was also observed at 48 hours. The majority of
infiltrating eosinophils showed positive reactions for BMK-13 and 15-599% of them were EG2 positive
activated eosinophils. BMK-13, EG2 and anti-EP positive reactions were scattered throughout connective
tissue and their areas were time-dependently increased.

These findings suggest that eosinophil transmigration and activation play an important role in
initiating early AD lesions induced by transepidermal mite allergen permeation.
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