HESEEHAMAXE F68 BN
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Tt ot syt

(X)) 53 9¥ggle &gz 4rle HRMy Ay weingurgo Agsiyog
AL 7|8 Al 2 g2 DNCBl o8] 194l Ealad HEu89-g {F2Ag F Alke
Z3stoll whg Ti¥-o] UurHQA Fey, viWMEe] W3} IL2 receptor?] WEE T3l DNCB
22133t 3 A A1 € contact hypersensitivity assay @3 279 Hj3] DNCB A2l A< ear swel-
lingel HA F71eted 4347300 7H3 B4 &7 HUGD BY 220 ARl BejAs DNCBHF
F 48A1700 A ZH A% mREge] g BYed], oA @I aggregationd] &7t W
79 F7t EYR2 2] YZ 7 infiltration T2t Yoldth. Semithin sectiond F&) #AE DNCB
ANeldd vjATRe wWshe BEAM XY dXio| Frie}l AXAle|FIe] Foigch Ny A
A E 71 Frisen, 2 e BYAE e PRI QUE degranulated type2 2 ViERITH
oY ZgelAl [L-2 receptor FAWSHESFTE F7HAer, EFL infltration® IL-Z2 receptor
BN ET} 48217 71 who] vElRTh o] ARg u]Fo] DNCB 3o o8 AxA
ALt o] Yojun, o] HARAAEE] BFAQ &Lo] o8] FAGT FFuH3o| Yoj3A
|ad. :

Al 22 AR

0 O

Auelnks, dA4 &3S, DNCB, H|THAE, [L-2R

1

1.4 = ted hypersensitivity) 1213l H4%ql A
#R1uke-(Type IV or delayed type hypersensi-

AedPglutg-e FH4  AHY-S(adaptive tivity) @] 47}x] dog EFEch £3] wHdwn
immune response)o] ZE&FHAY FHAE ¥ kg F 1, 2,3 Yol A v/l E ARekgd|
B2 dolut JFurs3 x3I&EQL ofr|de v, A48 T Y=o 44X (macropha-
"o 2 A Roitt £(1993)o o3 #1380 & ges) Boll &) TN AX ofsfd ZHeint

A& BNk (Type I or immediate hyperse- S202 8m PEA] FAIT A 724171 Arelof]
nsitivity), M23Ql g &4 MTEFAG Fnk vand EH G5ukgol AR dfFof 2=
2(Type 11 or antibody-dependent cytotoxic Fivrgoje} REath AAY HUNgor
hypersensitivity), A3 VABFA iR e £ ole FEe gRA HEAHEQ, 2Y,
M er-S(Type 1 or immune<omplexs media- e, Arlold ARNLS {F{FF Fol Urh
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© FAoly, olge] Hdnial
& e DA A ge 3tilol Iz
Slch

B AT HAQ R4 dojue 9

Eol& gt 79 §U(URE A8k 600
MW. ©}3}Ql hapten)o] “g=e] g4t hul =z}
AHE F 39l EUH T A E(antigen pre-
senting cell : APC)S1 Al 2824 ¥ (lange-
rhans cell : LO) ol =& HHA AHBN3 Boe-
rnigter 5(1985), Han(1995) 281t Rees &
(1990)°] B3tk 3898 AAR LCe
T AR olFstd TE T PE(helper
T lymphocyte) o FLAZTE AT, Treix)
T ¢L ¥ T BEFE ¥4 3Hactivation)
Y} Friedmann £(1993), Steven (1987,
Hill $(1990) 2183 Margaret £(1990) $ol
Hugiget =8 T g9 EAse A¥A
Hoghgol BAjolele A AN RS- (immuno-
logical cascade}-& A&l A 7|7F ¥vf 2 45
AEEL T FZF(cytotoxic) T lymphocyted]
Z2(proliferation) & #5344 @} o5 ¥
BAE 53 gdxExde2 o5 (homming)
Slof ojxatglol ¥t XA HAYHEE A
@i Kinnaird 5(1989), Cumberbatch®} Ki-
mber(1990) 22]31 Steven(1987)& H3l%
. ol & 12 #Folgkx &0, ¥hgx)Ale) 23k
A ARIKkgolzlns gof 54 2|3l
Az ARG E F£T AT
% FAY FEHEYo] FEEkT Olest
Timothy(1991) 2} Torres £(1991)& HIHY
=3

ol#{g deAA HEIRG] Fido] T
3= cytokineZH8-2 1) ZAHAMYE, LC, )

A4 E7 2usle AEF— 1{Interleukin 1
TILD) AFFARAEY AFARASE AF sk
33] 2} & A (epidermal hyperplasia) ¥ granuloc-
ytes macrophage colony stimulating factor(GM
- CSF)9 BHE FR1&AY, LCY F£& Z7}
Al719-Dustin(1986) 9t Raz(1988), 2) =& T
HET /T BHsks IL-29 9% T Bx79 g4
g Z4ol Yolyti-Minami £(1993) 9} Smith
(1988), 3) AAFAHEI} Eujst= IL-3of 9
3 ulgtA o] £ Gl AH X (monocytes) 2
84, &4 2812 3R S48 581
Danner®} Luger(1987), 4) Interferone y{INF-
vl <% Zpagdqzel Ay Yrhlimax
o)Xl ICAM-19) 2do] F7IHT-Wedi S
(1996), 5) BiRrAIELA E¥]§ histamine]
2|k potent vasoconstriction™ platelet-activa-
ting factor(PAF) ] <&@ leukocyted] ©]Fc]
EAHETE Holliday E(1993)$% Rachel &
(1989)9 B1 59| gq¥dt 88 g 2o
&gl

oj2lgt in vivo HEE T3 HF UM I
Ng XA dgwrg o g Yojrks Tt
{erythema), spongiosis 2831 4=s#¥3&
Viraben £(1990), Richard(1991) &3 Vero-
nique £(1995)¢] °ja] B Q0™ Gregory
9} Arther(1993) ol &J& in vitroo) A vlRHAL Z 9}
T =39 $7Pt ste Aoz geiAgt

B AYEe B ogRdde xEgo2 A
71 HydAe] g AdnqvteS e
o2 FARIZIYHA AgE Aoz DNC
Bol o8 AHQA gAY HEHREE
WAzl F ool dubHel He|, vlTrqEe]
gl AXA HAvge] g4 $FHA 7iF
€ 92332 AL IL-2 receptord] WHEHE #F
st =8 AAEY ¥ d7e ¢4 A
Zu)8g Xz Nl glo] FejghH o X85
Az Z2AE Y% 7123 vim Age &
£71x|7F 1A Ho] B3 vlolth
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II. 2l gl uky

AR FTEATLNN Y w2 "HE 458
ICRAl A3 €78 FTABRZAWA 257Y
¢ HEA F HF 30gE AHE AEdo
AHEEH Y. 22, DNCBHElTeg YE $
t}A] DNCB 2a}7Ha 3 A|ZES] 7ol oia) 24,
48 81 72A28 HEARCH zizd) 5
cl2]4 wjA3tH ot ¥¥H Contact hypersensiti-
vity assay(ear swelling test) & 98] 2t Tl
de2 100kl wiAsty Agsiad.

2. DNCB T X0 28t m5 Hednjaldiz

[ ]
e

DNCBxi2]Zel 5% 24-dinitrochlorobenzene
(DNCB3;in 4:1 acetone: Olive oil) 25ul
HEE Q8% AueE BX oo =X
12 ZAAZ S 12 2RL 2 79 A ¥ 25%
DNCB 4uig BEE 9% Au9l® 23 ©
¥ 3t 231 ZRAI AT 9 Contact hypersen-
sitivity assay® HAISH7] M BH 2%
Hell 25% DNCB 418 =X 23 a4
ZAd. dxFolAMe DNCB7F EHHA @2
acetone-olive oil YT =X EHAYTH

3. Contact hypersensitivity assay

L 2% Fol DNCB 2a-32% ¥ 24, 48 L
2 I 7241l Aol FAE vernier calipers(Mi-
tutoyo. JAPAN) 2 &A% ¥ ear swelling %3
AL T3 2 9 zbelE vl

4. I ZXEE M=

23F 74EF 3 24, 48 18]35 724130 AHE
AF g2 YA Z k. DNCB H2ld F9d
YX Aol BRE HEY F 10% F4 X
29y S Ao A4 T G F
5423Q Wi o 2 paraffinol]l Xodsln S5pmYF

4% paraformdldehydei 57_?; ?5}931:}_
Z39] $ZA53 W3] (cryoprotection) &
H 8t} 30% sucrose §oj 24»\‘7} A

6. I BIQZ Hat 2

A9 4. el o TEofX s5ume] dE
HRE Luna's methodol 2|43l aldehyde fu-
chsinol] 3087 JM3 ¥ Weigert's iron hema-
toxylin®™ methyl orange solution®ll 2t 1%, 5
T o GG ¥ PEEn|ies BRI
o

7. L] |L-2 receptor g3} 2AAL

WA el [L-2 receptor WHEE
F37] s °—".5ﬁ’-‘4§}5¥’-‘4 FAa-e HAs
Atk S WE AL 150022 31449 nor-
mal rabbit serumell 30% L NEAI F 1
50002 M€ 1z FAQ rat anti-mouse IL-
2 receptor(CD25R : Vector LAB, USA) ol 42
of| A} 4AIHERY YRS AIZIT) 1 o 1250
o2 Mg 22 g2 biotinylated rabbit anti-
rat IgG(Vector LAB, USA)l| 1A13F F<t ¥k
Al & Avidin biotin canplex(ABC, Vector LAB,
USA) o)l 3087 wr-AIZch SA4A0 WHe s
DABEZ WAM33D Hematoxylinoll hx JAas
3 PaEu|Ac e By

8. ¥ Semi-thin M X

o2 AL 1/2 Karnovsky £l Ay
¥ 1% 0s0, &l A& Uranyl ace-
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tateol] 0% T BT F
epon®] Tolstot =AM UL ultramicrotome
(LKB, Nova)22 luym FA2 HAL 959
toluidine blue 2 FAFF & FoH§n]7o g 5
ul it ze] WshE TaREks]

339 Wyoe

. 2 =

.

1. Contact hypersensitivity assay

Acetone & Olive &4 7HE paintingdt HEF
A= M 71ZHEQ right ear swellingS ¥ 3}

D 117~128, 1997 —

7} YdepdA] @9kA19, DNCB A2l FollMe o
Za vja] FAde $7HFE R Q9K (Table.
1).

%1 DNCB Ao Me 2333 & 244
to] ZolE o 2EF Ho FAE 400+ 7
pmZ 358+ 5umRl dj=2e vls} F1d S
Hon olg F7hk= 48A170] HAUE o 418
+10umo 2 713 $& /18 B Ae=w #
%5}215} a2y o]2g F7kE 72A410] H%
& goll= 23]3 406+ 6ymo 2 ¥t FAAEE
BEEE 2o, o3 dzTel visMe
453 719 Aoz Yehygo

Table. 1. The change of ear swelling in mouse after secondary sensitization by 25% DNCB painting.
The mean of ear swelling began to increase at hour-24 after secondary sensitization and

reach a peak at hour-48.

(unit : pm)
group Initiation 48 72 hrs
Control 354+ 5 358+5 359+ 3 355+ 6
DNCB 356+ 5 400+ 7" 418+ 10° 406+ 6°

Abbreviation)M+ SD ! Mean+ Standard  Deviation,

DNCB : DNCB painted group,

2. m|Fo| grKol Hel Big}

g2Fe 4N AAH HRe g
BHE -r°r7~1 5}9&9-‘4-, DNCB Mo 2a g ¥
deixd HE Iy Fdo] vdehde e
T on] AZte] AHzle] w2} Eol

A 2x A F 24430 AP o
DNCB | ZdMeE 9% #Heixoez DNCB
EX B & F4 Y erythematous
papule7t I Jehtr] Alaskia, viRFHo
2E WYZolMe EEZF7DNCB =X 9|2
Y Holy RE Y F UG o
Wk 484130] HAL o HFHA =23y

HET S5 2 47 lobuledt F7o] & ZA .

Qo] 7ixgoly AFFAA oy BEAHAG

Control . Acetone & Olive painted group,,

* 1 P005 compared with Control.

(Fig. 1). 3| 3.9]9| 7] Z(stratum basale) ]
AFMEFHA X P T A (infiltration) |
#FHA e (Fig 2) YFAHEEA0]2 AEo)
taj=lo] AU ME Ale]Fzto] BAHUN(Fig.
3). EZ 7IAEF dF T FeIME HEU
A ¥ sh(vacuolation) & #EE 4 oL} o
A3 HEEL 724170 HYS o ofsisEHE
%4ato 2 BRHY.

=}
=

3. T BEME M5t
AZ Wl 228 715e BUEE vlg
M Eo] F3 Wshe Bl UAE o] giso] gle
histamine, heparin 18] 1 serotonin 52| sulfa-
ted mucopolysaccaride® Luna's method2 ¢

i
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M ¥ ARG AF dx2FoMe F4F
<l B Ry n)e} 315 (hypedermis) ol A
W o] vivhiErt E¥IPoen, o5y §
&)= sulfated mucopolysaccaride 332 A2
B33t A granulated typeo 2 TEREAC
(Fig. 5.). =79 vlnA Y BX e 43
71t fAE/UG. 22y DNCB #2lde
A|Zte} o) wel 2P e T8 YT X 9
T FX Pdo] FEHA

<4 DNCB AeZelMe vt EE 2217
2 F MAME STk, ol8d 7k 48
ANzZbo] 5Ug o FHae) oj= ol a2t 48
AlZte] DNCBX 2]dol A el d|ghAEe]
Hele MEY $5Eo) ojv] 288 YHi(deg-
ranulated type) 2 A Z A= sulfated muco-
polysaccaride #gRto]l U¥ do} ¢l o=z
D& A o7 (Fig 4.), ©}21¥ degranulation 4
Hel vt EE g F Jehde Ao
#A=H AN (Fig. 6.}

4, TS IL-2 receptor2| B8} RIA

84 IL-2 recepiors} HWEH= CD2SR Sl S
o]&¢ WA A A4 F FAHU.
iZ2 e oA IL-2 receptor FAANHGHE
7t A dEisten] ol g g ¥t
A&Ee Aoz Jestd a2y DNCBe 9
@ 23t7haE DNCB A28 gz e g
Wi W3l gEEAc) '

2 DNCB A2l#9] IL-2 receptor Ayt
$HXEE DNCBY 2x17H3t F Alzlo] ZHuigd
F5 F7hEt 48AA 7S e 40 U
Elde{(Fig. 7-A), IL-2 receptore] ¢Adur-g
e 7t e os FRHAUY. L2 re-
ceptor FAEHSAZ7t BESE infiltration& H &
Zo] WWEA BASAKFig. 7-B).

BN Ay HAUWg] BY AT -

o] wenginkgl XA HEuRy
& Agg2o) Wge Ay FEH PER
A& ciekgt geld] A7t &3P o 24 o)
He Hid(eczema)ed I wHe Hap &
ZHE FME Beo)n glaar o171<3(1992) &
Basgcth deAd HETFE GolAle] Hee
7urgo) e EF 9% g-low molecular
weight, high reaction, lipid-soluble hapten=}
epidermal carrier protein®] conjugator(Boerrig-
ter £(1985), Rees E(1990))-& LC(CDla*
DR* LC) oA WA &internalization) 2} 373 &
AR F(Detlef E(1992), Detlef E(1992), Det-
lef £(1994)), ¥¥x% F8 YZH(regional
lymph node) 2} paracortexl 4] & T B9
T cell receptor{ TCR)°ll &3 14831 Kin-
naird £(1989)9} Cumberbatch®t Kimber(19
907t RaEich RUE A4 X £ T
YEZ < autocrine?] IL-2 ¥Bldte] XA o
A848 Yo7tk Minami (1993)# Smith
(1988)= H.3YY. Cytokine ¥ulo] 2]s)
HAEAE CD8" — MESA T X7/ oA
T B=F(suppressor T lymphocytes), 8 &
ol4d 719 T BZF(TCR* CD4* IL2R* DR*
T lymphocyte)= YTAE T3 Fd =2
Ho 2 o] F3to] MEA wHedukZ-of 2% hapte-
nized epidermal celld FHAIZIGR Baads-
gaard®} Timothy(1991)7} Bt 1x 2
#Zd T g=7c FH(thoracic duct)E F3)
& 8A 2 Eol7} recirculating lymphoyte pocl2
FRAAY 5 =4 7B gASA 8t
g9l 7Y F ¥4 A45He] e A=
LFEL BEH sdle 719 T EF(memory
T lymphoytes)+= recirculating lymphocyte
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poolol A postcapillary venulesS £3} Z2UH2
ol &3t dct olw rjo} T F=L77t U} &
Ho] EAPY B zFHow FFd= dHe
WA E B3 484 (endothelial homing re-
ceptors) &} A1EH el o] o]z} £F
Z2og f5¢h 14 7E 7Y T ¥=Fe
¥ Z& AyelA CDia* DR* LCS CDla”
DR* non-LCY ¥ #3244 E(dermal dend-
ritic cell) R5-E €& g Yol =3 AP
22t AFUHEE KAl A HERY
& Yo 7Al rtil Baadsgaard®t Timothy(19
91) ¢} Torres E(18)= Bt

T dx79 B/t F5NHe-L fdshed
= O3 FH/9 cytokineEo] A8-%}. Jona-
than £(1992)¢] B3o} o3l F9 A0
2E A Y JH X (keratinocytes) 7} A=
epidermal cell derived thymocyte activation fac-
tor(ETAF) : IL-1, GM-CSF, epidermal cell de-
rived natural killer cell activating factor(EN-
KAF), IL-3 28l IL6, TNFu 52 ¥¥\&
He|, ZAY M X B A interceltular adhesion
molecule-1{ICAM-1), E-Selectin ¥ vascular cell
adhesion molecule-1{VCAM-1)& 2 4 ¥
Y3 B3 wi$iAM surface leukocyte adhesion
ligand) & 43t 2= QY- AAZAH G 9
T, HET 9 FAHZAAUETEC] gH Yo
w2 e A& &%l Raz £(1988), Du-
stin £(1986), Danner$} Luger(1987) z&j1
Thomas(1989) Fo] RI&EUL} oist FAld
A PJAZAN Fojse L8 31554])
2tz ZALsld T PET-E Bz BAEH
A AP A X2 [CAM-17 o]2] ujgialel T |
X 39| Jeukocyte function-associated antigen 1
(LFA-Deo] #&=n 1 A3 ¥d 22 cyto-
kined] W& & FXAIZ1Th Grabbe(1984), Ha-
ncock S(1988) 1813 Jonathan(1992) %I
B3t oy RS F3d ¥igAd T
BEL7F AFHo] [L-27F A4y, f2ld IL-
2 Selofl oJs gAstE T =79 L2 5
SH ol Raste] gYUEo)d T x4 &4

BAsE #fdsln gASold 289 B3t 2
Z4-g& dozItty Minami E(1993), Smith
(1988) 28]1 Zaloom E(1991) Fo| Bus}
Ak 2% o] AP AFo] sEAA 2
AYHARE, LC e HAAATAE A%
R T I a3 AE wg# L1, IL-2,
IL-8, TNFo& ®IZ® IE cytokined] HE
Lol o g HolAd T Fx 771 433} o}
MEA AS-S 83 oju AHEHE o
2ZH9 CAM} vlgbA| Xl o8] 23 9] post-
capillary venules& &8 ISH|AMEZ} 5
ZZo g mAUe 45 & fusiA o

£ A8 o ol digh gio wdan
Tivhgo WA FAE7) 8] AlgE FHoew
ear swelling test2 DNCBoll tigh Hidsjalg
5 U ¥ HE¥eo &3 HE, yry
YZT9 infiltration B %=, AH o] A2} Hhe] 1§
g}, vlThA 9] Wizl 22]3 [1L-2 receptor ¢
TS BN,

DNCBE 2% # %o =X swel-
ling X8 &3 3= contact hypersensitivity as-
say A% iz s DNCB A2FlMe
ear swelling®] A J718t 48A30e] 7H¢
=4 4 =k o] A= DNCB 23l
o WAz oz A7 HRe RE
(edema)ell 9% Ro g ARG ojeig Al
Zatel] W& Swelling®] 333 Gregory®
Arthur(1993)9] B39} Ax|sc).

o5 =29 gurzel e {aAe v
=7 vjs) DNCB AHzlde)A+= DNCB 2
A7 F oA YE T aggregation®] 571,
da A9 71 Hol29] YE T infitration
%717t Yojukon] T3 semithin section$ &
TEE 53 BuM e MAXAy Axsle] F
7t MEAPo}Fho] HAHE FyMEe &
sgo]l BFAHC oleigt Y& Hizke 28R
A FERY 94 JEhve gExAENs
B 3% R VirabenE(1990), Richard(1991), Ve-
ronique5(1995) §9 Hix YX|Fct

YREAYE Z7A7E B23E Bu)Ee
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vt ¥ 2 Aol Ao s DNCB A2
ZME iz v ueAXy Fe F7t
H2len, DNCB AzlFdiAe viftdEs 1
He7t BuP-E Rk € degranulated
o2 Jehgth ol Ade YN-E5HY
ol o3 v EE AT HEELE s
S, 2 A} v DA X Frt FtHE HoE
Azt olgA 71 Be o HTARE
XA oge Pujste AGAUNE &
S8 de o Bztsn, o Holliday &
(1993) ©lA9] in vitrc®) AFe} AR F}AH
QA HEARGAM AT HYHkgo
F81a4el IL-2 receptore] ¥W3}E DNCB 23}
#3 F WP TSI dHETol v
DNCB Az ¥4 IL-2 receptor ¥4
w2 I7E Z7HE e, ol BRI H¥A
waduke Al el IL-2 receptor?] WIHE
Bag 3 5(1995), 81991 Ijx 3} &
(1991)¢] 209} A/AE 71} =§ DNCB
Ao Fvo] JLE IL2 receptor YW
LAY $43E T Y72 Algdn.
ol4e] ZiE ulFolHol LRl i3y
RN Lojuhe META BRI IL-
2 receptorel] &8 T YT 2] 715, o|FA
Z7HE T =7 & A=Ay dAMx}
BTt R Fo) A Pu)8hs o8] 714 cytokineol]
o3 Augdel dE Y2 £ LHQ o]F 9
o]FojAY}, ol AYYTINEL P Hew
£ edemas}t Fyto 2 Jelgon] ={ 3y
M HRguAEe] &4, wRgURe] T
YPIF9] infiltration, WA o] HAFo
o§ 7ol & APEY G &8, v
MEe) 420 F7iet e Fesiy) Jelgth

V. X 32 23

1. 72, 258, ¢ ¥ [ Sarcoma 180 cell©]
AF e T @x79 [L2 #8719

10.
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Legend for figure

. The abdominal skin in mouse at hour-48 after secondary sensitization by DNCB painting,

H & E. X200

. The insertion of T lymphocytes in murine skin at hour-48 after secondary sensitization

by DNCB painting. H & E. X400

. The vacuolation of epithelial cell in stratum basalis of mouse at hour-48 after secondary

sensitization by DNCB painting. semithin-section. Toluidine blue. X1000

. The distribution of mast cell in mouse at hour48 after secondary sensitization by DNCB

painting. Luna's method. X400

. The granulated type of mast cell. Luna's method. X1000

The degranulated type of mast cell. Luna’s method. X1000

. A) The distribution of IL-2 positive reaction T lymphocyte in murine abdominal skin at

hour48 after secondary sensitization by DNCB painting. immunostain. X400
B) The insertion of IL-2 positive reaction T lymphocyte in the epithelum of murine abdominal
skin. X 1000
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= Abstract=

Delayed Type Hypersensitivity on Abdominal Skin
of Mouse by DNCB Sensitization

Jin-Taek Kim -+ In-Sick Park * Sang-Hyun Ahn

Department of Anatomy, Oriental Medical College, Dongguk University

Abdominal skin tissucs of ICR mouse painted with Dinitrochlorobenzene {DNCB) were observed
to investigate the delayed type hypersensitivity of skin by chemical allergen as hapten. The abdominal
skin tissues were obtained at hour48 after secondary DNCB sensitization that were stained by
Luna's method for mast cell, and immunohistochemical stain method for 1L-2 receptor. The superficial
perivascular lymphocytic aggregation were shown in basement membrane after DNCB secondary
painting and the large size capillaries in dermis were appeared. The infiltration of lymphocyte to
epithelium, the vacuolation of epithelial cell and intercellular space were increased. The number
of mast celi in dermis was increased and these shape is degranulation type. The number of IL-
2 receptor positive cell was increased in dermis. As results indicated that the hypersensitivy of
immune system were induced by DNCB, subsequently to damage evoke inflammation in skin.

Key Word . Delaye¢ Type Hypersensitivity, Allergic Contact Dermatitis,
DNCB, Mast cell, IL-2R
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