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ool AnE AN FEALGAAE IL-1B, L2 L4 2
IL-10 AF]E7FQIZ eotaxin, TARC, RANTES ¥ JE 59 CC AXE7ISI
o wdo] F3o| FARAOUL AFH EALGeIANE BHo] HA @
gtk ol AAE A AEALGS AFH AEF RG] AR G2 /A
R RIOE EVEIE-E S ETE R
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Fel =/ AEAT IR AFH EN DA

Ao s Aol 42H AROT HE YA oF 30%2 AT
AL £ W4T S oot 2 Aol AEHs AgYsEE 1w
AN G Bolutm gotl WEFRGe PEsE A W 1 Wl
et el=sy FETGACDS AFH FEFGACD) o2 izt

ACDE #AZFFAAES 23 FXAAHE (dermal dendritic cell), 3F

ok

4 Eold T HxFo 93 7l & IFeo 945 vkgoz uds s
olo] we} 7+=#7] (afferent phase, induction phase, sensitization)® -2

Joll= 3%

N

7] (efferent phase, elicitation phase, challenge)® =t} 7%+
o] FAZAAEY Huo] FAGAEE FUd e & a4 HErd

&
2 olseta 13tellA &l SolF TAHE FdS AT oju] TAH =



oA IL-27} EHE ez B2 dd5ol4 TAHx7E S5 A

2 B0zt "GAIESaAxe] A3 olgol:  IL-1B, TNF-aq,
=

nﬂ

o] FFL VA 5] Y F AL FAFAS} A A
E3)nole] WA o] & fFuvle Fh fusldlE ol gol A

A= FAL AL FHF Aol ETRlC] fEHo] AFWGL
Aotk whde] ICDE el=y] vk b sder A Z o
W e A, §5H Ao o myle] MEEAe] dojuw AT we 7}
ARAMEAA Aol E7E1E Fulste] 43¢ ot ey FA=

doA Tk welste gAY A BAE A g

_?L
™

o7 71X AYE Bshe] ACDS ICDE FHstel = wo] glojsirh. %7

G frAFeEAIRE ICDO Al ACDel vl S5 ol Alstthe
Bazk Ay, ddzAgs Aol A FAZEAAME F7F ACDAAM =
Z71° stz Edva st ICDO A= A=5Eed wel A3t
A} (accessory molecule)?] HLA-DR, ICAM-1, B7-1
F ®de] 718k ICDoIA = ICAM-1, B7-12 F7tshs
AF S7H v Bak 9la WEt glus Rak

o

il
v
K
&
v
J\-}
Mo

AR
t] HLA-DR9]

10,11

APl E7HQ1S ACD # obulgh ICDS] WAd] F34 4@ Itk T
o AelEAN S FAYHAE, FAEZG2AZ, TAZAA At A



BRI dSF9E NdTE oAl Ves 7K AR AR
AtolE7FQ 1 olth AR cystein residue®] 913 eF Aol uwhet
CXC, CC, C, CX3C & 4701¢] subfamilyZ Y-re=d AA7FA <F 5070 2]
ARzele]l £ AT CXC AR 79k 0o gt 5314
S zZherh ¥ CC ARIIRIS &, Sk, SdT, "2, FAG A
E, NK Al 5 gt fdo] diad F3449E 7AW a7 dg 5
g4 §lth CC ARIIAF eotaxine Z4b79t S ol et T84
o] 54 o]t}h Eotaxin ©]¢¢ CC ARIJAS T €

il

o,
Ir
o

Solt 9% e s Aow walv IL-la, IL-1B, GM-CSF %
TNF-a 5 9% #24 AolEskele] Arstel 448 Fust Th ¥
%]

IL-4%= IL-1¥} TNF-ad] ¢]3 Amzlel Hus =3

ASHES oA ALl EFIRIY T8 S 1#stH ACDSF ICDOIA ] Aol
E7RI d e Atole wig- FR R FAloln Mo AolE Ho|=
AbolE7EIS 7 HES HEHE F e ZAXKRE ol&H F Ut
Hoefakker %' % Ulfgren % Wz 31814 1wy
AN ] Afo]EFIRI LES Ao 2 T
Ryan 5°& RT-PCRZ ©o|&3te] Ato]E71¢19] mRNA @S £28 )
ACDeJ A IL-2, IL-4, IL-109] 2&do] Auroz
*e 2] RNA A #o] 753 RNA Hais BEiA
(RPA)E o] &3t HFIFHolA e Ato]EFQl IdS FAsta IL-47F
ACDel A ol &3S ®wustglt Lisby 5ol ¢aw ACD$ ICD

Morhenn %



A BE Z743E AlEFRLE IL-la, IL-6, IL-8, TNF-u, GM-CSF
s olgkar &

AR A Folr] B TH AolEFNS o=t Aol &
gk AAolt. 53] ARGl tigk #£42 CXC AER7ESIQ IP-10,
MIP-2 % IL-8 o]9]ol = §USth Eg g A7t xyet MIFE +
oA gka A E Q] wlEel oW MEoA AAE Alo|EFLSle] &
= 2 o gk B AFel s ACDS ICDol A F 3| A F o
A Ay AP EIRIF ARIIQIS] mRNA B o 33
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ACD®] %2 Balb/c "F9-29] €& AAg EHFo| acetone?} olive
ol 4118 e g =2l 05% 2, 4-dinitrofluorobenzene (DNFB)
(Sigma, St. Louis, MO, USA)Z 50u* =33} 7F#}(sensitization)A]
7131 72 59 A vk~ 9] FE Ao 0.2% DNFBE 30ul? =33l &
d2714 HE29HAS F2(challenge)A| 7] L 244 7F, 48X 7 Fof] A=
wEetel 77 23S Aol @ ICDE  acetoneo] =
benzalkonium chloroide (BKC) (Sigma)E vF-$-229] &4&F Fol 30ul2
o] E3F A% F A =X 2447, 48AIF Foll ZH7t RS Al
Adupg-20] Ao} HEFyHEGo] FHEd v~ A9 T4 E engineer's
micrometer (Mitutoyo, Japan)& o]-&3sto] Z78akqth o] 43 o] A2
- AE dEFS FAoR wtow 72 ¥ 20mM EDTA/PBSel 3
TCAA 1A AAstel #9 9k A9 E forceps ©o]&ste] EEsta %
J]Z RNA later €9 (Ambion, Austin, TX, USA)o] ¥ -20TCeo] H
kAT

2. 9AANELE THEL AH93 (RT-PCR)

#3939 ZF A Acid-guanidium thiocyanate-phenol chloroform(AGPC)

= $83F Trizol reagent(Gibco BRL, Gaithersburg, MD, USA)E A}-&3}



o] RNAE F=3Fth. #2]3 RNAZE formaldehyde denaturating gel©ll
A71 @sste]l  28s, 18s bandE  F<lstil  GeneQuant RNA/DNA
calculator(Pharmacia, Uppsala, Sweden)& ©|&3] A&t HT v=&
¥Euoh lpg/mi= AASA del F=AHSIY. RT-PCR kit (TaKaRa,
Otsu, Japan)E& AF§3led RT-PCRS Al &3ttt cDNA TEx231&

Fi
SRR

3] 7]wshH 94Tl A 30%3%F denaturedtil 60ColA 30%7%F annealing
o3 72TColA 18 30%3%F extension 3t om o]E 3557 W& T
PCR 2H=S 4% Nusieve 3:1 agarose gel(FMC, Rockland, ME, USA)%
HA719 %3 & digital carmera(Kodak, Rochester, NY, USA)E #3t
om o] image analysis software?l BIO-CAPT(Vilber Lourmat,
France)& ol -&3A HASFS v FA 30 ojuf EE FAdA g
%+ house keeping gene?l GAPDHZ control® AFE3Fith. RT-PCR<

A& at Alol Egkel FH @ primers #13 72t}



3 1. Aol BTl 2 AEIER] primer @714 4E

cytokine primer sequence(5’ to 3') chemokine primer sequence(5’ to 3')
5'primer CTCTAGAGCACCATGCTA 5'primer CCTATCCTGCCCACGTG
015 CAGAC P-10 TTGAG
3'primer TGGAATCCAGGGGAAAC 3'primer CATCCTGCAGGAGGAGT
ACTG AGCAG
5'primer TGAAGGGCTGCTTCCAAA 5'primer ATAACGOGTATGCAGC
GCCTATCGCCAATGAG
LB | e SoTCCATTGAGGTGGAGA|  KC CTG
primer GOTTTCAGE 3'primer CCAGATCTTACTTGGGG
ACACCTTT
5'primer TGATGGACCTACAGGAGC 5'primer ATAACGCGTATGCATCA
L2 TCCTGAG RANTES CCATATGGCTCGGAC
3'primer GAGTCAAATCCAGAACAT 3'primer CCAGATCTAGCTCATCT
GCGGCAG CCAAATAG
5'primer GGCAGGTCTACTTTAGAG 5'primer GAAGTCATAGCCACTCT
INF-a TCATTGC MIP-2 CAAGGGC
3'primer ACATTCGAGGCTCCAGTG 3'primer CAACTCACCCTCTCCCC
AATTCGG AGAAAC
5'primer AGCGGCTGACTGAACTCA .
GATTGTAGCTTGTACCTT 5'primer ]@g’?’%CTCACAGCGCTTC
IFN-% TACTTCACTG Eotaxin ;.
3'primer GTCACAGTTTTCAGCTGT 3'primer %gg%%ATCTGTTGTTGG
ATAGGG
5'primer CCAGCTAGTTGTCATCCT 5'primer CAGGAAGTTGGTGAGCT
L4 GCTCTTCTTTCTCG TARC GGTATA
3'primer CAGTGATGTGGACTTGGA 3'primer TTGTGTTCGCCTGTAGT
CTCATTCATGGTGC GCATA
, 5'primer ATAACGCGTATGCACAG
5'primer éTTgégggTGCCTCTGTGC CCAGATGCAGTTAACGC
IL™5 1 3/ rimer CTGTTTTTCCTGGAGTAA|  IE c
primer ACTGGGG 3'primer CCAGATCTCTAGTTCAC
TGTCACACT
5'primer TGGAGTCACAGAAGGAGT 5'primer CATCTTCCAGGAGCGAG
06 GGCTAAG GAPDH ACC
3'primer TGTGACCACAGTGAGGAA 3'primer GTGGATGCAGGGATGAT
TGTCCAC GTT
5'primer AGACTTTCTTTCAAACA
010 AAGGACCAGCTGGA
3'primer CCTGGAGTCCAGCAGACT
CAATACACACTGC
5'primer GAATCATAATGGCGAGAC
IL-12p40 TCTG
3'primer GTATAGTGAATATGAGA
GAAG
5'primer ACTGTACAACCGCAGTAA
118 TACGG
3'primer AGTGAACATTACAGATT
TATCCC
5'primer TGGACCGCAACAACGCCA
TGF-B1 TCTATGAGAAAACC
| 3'primer TGGAGCTGAAGCAATAG
TTGGTATCCAGGGCT

_10_




3. RNA #3&24& X3 EA4H (RPA)

RPA+ RiboQuant kit (Pharmingen, San Diego, CA, USA)S A}-&3}]
Al & sttt eF=3tH multi-probe template set mCK-5& AR&3ko] GACU
pool 1ul, DTT 2ul, bxtranscription buffer 4ul, RNasin 1xf, T7
polymerase 1x0, [8-32P] UTP 10iE ¥ o] in vitro transcription® = a
-32P label¥! RNA probeE A 2}3}st}. THE 92 probeot R I oA FZ=35+
RNAE 56CeolA 12~16A17F hybridization A7l & RNasez® #] 8] d}¢]
hybridization®] ¥ #] &2 RNAE #| AAZ ). Proteinase K cocktail S %
a1 37ColA 1587 ¥+ A7 & phenol, chloroform< 7}ste] 2 a1
AiElste] A dut #Hste]l Al tube® &4t 4 M ammonium acetate<}
100% ethanols ¥ol ¥4l&estar Aol pellets ¢Hd3s] 2d & 1x

loading buffere]l *oJA 5% denaturing polyacrylamide gelol A A7) %

X

st 1 H¥l& autoradiography® 2H¢ls} i ch.

AE A 6mTFAR W dUE wrEo] A2oA 1A dxzA
T 70Co ®Bysta AFgsldth 22 &89l =% methanol® acetone®]
111 4318 -20TolA 53t A & 14002 3|43 AA3HA|
(Santa Cruz Biotechnology, Santa Cruz, CA, USA)Z 4T WA} v
kit WA M ARRE dAEAE IL-1a(sc-1279),
IL-4(sc-1260), IL-10(sc-1783), IL-12p40(sc-1283), IP-10(sc-1406), MIP-2
(sc—1388), eotaxin(sc-6183), RANTES(sc-1410)2. 24 EF v} ALo]

_11_



EFLQlel wigk 4o wdEEFAoln. oA &FAAAS LSAB plus kit
(DAKO, Copenhagen, Denmark)E ©|-&3dle] Aldislar 2212 3-amino-
9-ethylcarbazole (AEC)® 3} hematoxylin &2 2. & counter staind}$}
o #Eme @A e 54, Ak, TR dEsTh

’
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jihJ

3utg] o] Balb/c vl =F o] ACD® ICDE F2A7]a 670
2 A% A5t EHA AYFS EE 2, 35 2k
#2.ACD frdeldel ANE 4w

Date Procedure ear thickness

DO : Sensitization 0.27mm

D1

D2 : Sample (S) 0.34mm

D3

D4 :

D5 : Challenge

D6 : Sample (A;) 0.55mm

D7 : Sample (A») 0.55mm
3. ICD ol Ao AF7E 443

Date Procedure ear thickness
DO 5% BKC 0.27mm

D1 5% BKC

D2  Sample (Iy) 0.45mm

D3 Sample (I,) 0.50mm

13 -
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2. 9AANEAE TFEL AHHE (RT-PCR)
ACD 2 ICDE WA wh-2 e ®ol4 RNAZ

o} TGF-P1& AAEIE 233 BE AMZoM FHEHo ZAFHAAME
ANA WAH R APEHE AolE7RILS ¢ F AdT 18y IL-1as
ACD®] 45 ozt 2ol S7bH AT IL-59 IL-62 A4S 33 ACD
¢} ICDoll A 25 Edudon 7z A3z A& Zol7t gl ACD
b ICD RE5FeA Tdlol F7hH= Abe]E7bYI2 TNF-a, IL-12p40,
IL-18°]%1a1  ACDOA R F7t5E = AbolE7RIS IL-1B, 1L-2, IL-4,
IL-100] Atk ARFRJIF CXC ARZIQ IP-10, KC, MIP-2E ACD®
ICDel A ®5 2do] Z7FE At CC AlE7elIl  eotaxin, TARC,
RANTES, JEx= &5 ACDelA % 2&lo] S7FH A o] 23k ACDelA
AT HES Holve AT AWS AW & ¢ JdE "4 A7
A}t ZF mRNAYS 4 #&F3st7] 9138t band9 =& densitometer® 7
312 ZF band®] 7%=+ house keeping gene?l GAPDHo| w3 mRNA
band®] A gkel digk Fdigtow iksto] A2 vlast A7 3).

_15_



Cytokine N ICD S ACD Chemokine N ICD S ACD

1 [ [ [
L L A A CXC L I A A
e " T
n O <o)
i O cesy
o
CC
o
i
TARC S
L. EEEETE
ravtes
e
JE(MCP-1) L
w0
GAPDH | — = ol
1L-12p40 [
s
glecsoly |
GAPDH [l

¥ #4(ACD)

Y

S92 AN, A AEAFAACD), 22HS), TA=A4 A
% 907l vk E90IA] Abo] E7HS] mRNA W
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1% 3. Densitometer® =%

@ 7

Abo] E 712l mRNA A =F%] (1:naive,

2:ICDy, 3:ICD», 4:sensitization, 5:ACDy, 6:ACD>)

IL-1 a IL-1 B
g 150 S 150
5 100 g
g % 100
2 50 £ 50
2 20
1 2 3 4 5 6 1 2 3 4 5 6
sample sample
IL-2 TNF-a
S 150 150
= e
€ 100 © 100
5 £
£ 50 E 50
2 0 R® 0
1 2 3 4 5 6 = 1 2 3 4 5 6
sample sample
IFN-y IL~4
5 150 5 190
g 100 g 100
o (o]
£ 50 £ 50
g & 0
1 2 3 4 5 6 1 2 3 4 5 6
sample sample
IL-5 IL-6
S 150 g 150
= T
g 100 £ 100
2 50 2 80
g‘; 0 g 0
1 2 3 4 5 6 1 2 3 4 5 6
sample sample
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IL-10 IL-12p40
° __ 120
© % 100
£ € 80
e S 60
~ — 40
2 g 2
1 2 3 4 6 2 3 4
sample
sample
IL-18 TGF-B1
5 180 S 150
© T
g 100 g 100
£ 50 2 50
g ® 0
1 2 3 4 2 3 4
sample sample
IP-10 KC
S 150 S 150
© kS
€ 100 e 100
S 5
£ 5 £ 50
£ 2
1 2 3 4 3 4 5
sample sample
MIP—-2
150

100
50

(%) (normal:0)

1 2 3 4
sample

_18_




Eotaxin TARC
e S 200
© N
£ % 150
2 £ 100
= £ 50
2 2 o
3 4 5 6 3 4
sample sample
RANTES JE
5 150 5 150
= T
g 100 £ 100
o o
£ 50 = 50
gy £
3 4 5 6 3 4
sample sample
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4. ACDS} ICDel A oWl Afe] =7kl o] & 5t

ALl E7kel  ICD ACD
IL-1n — —
IL-1p — 1
IL-2 — T
TNF-n i) 7
IFN-v i T
IL-4 — 1
IL-5 — —
IL-6 — —
IL-10 — T
IL-12 P40 0 1
IL-18 i T
TGF-fi — —

5. ACD®} ICDoll A &d s = 33y AXTS]
A 27}l ICD ACD
CXC

IP-10 i T
KC (Gron) 1 7
MIP-2 i T
cC
Eotaxin - )
TARC — 1
RANTES — T
JE (MCP-1) — i)

_20_



3. RNA #3&24& X3 EA4H (RPA)

RPAE o]&3lo] 10714 #A27t¢) mRNAS A HFEA 3 A3 CXC A
R27FQ1Q1 MIP-27F ICD®F ACDolA A=A CC AR7FIQI MIP-1a,
MCP-1, MIP-1¢, TCA-3%= ACDelARt 23 E vt RPAS ZAiw
RT-PCR A#e} H]s=ebAl CXC AR7IIe] ACD ¥ ofyt ICDeA =
S7HE S BT

Ltn
RANTES

Eotaxin
MIP-1B
MIP-1a
MIP-2
IP-10
MCP-1

TCA-3

L32

GAPDH

NISA

a4 BN, A4 JAEFIFTAD, 7F2HES), dH2714 HE59F9A)
= < Ei uh-$-2 ® 9] A7l mRNAS RPAR =A 3 A3

_21_



4. ACD®} ICDO A &) Alo]EF}e
ACD< ICDE

o
=r
ajut
Tor
o
i~
N
B

==
)

o]

ICD¢} ACD¢l
&

3o ACDY
ACDol| A 4t

ACDolA 2do] S5z F7HY

T

Eal

%
o] F7kH et ICDe

1
T

=

Eal

o

1~
=13
=

%
=

L
a
j
a

p=2
o

-

%_
_22_

ACDel A
7VE) o1 ¥5). IP-103 MIP-2

A2y ICDoI A
7hE) o 114

-

T

7FE) 4 3L eotaxin®} RANTES

7FEl ATH L E6).

=
=
o

o

=

o

BAY. IL-1a
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Abstract

Epidermal cytokine profiles in allergic and irritant
contact dermatitis

I1-Joo Lee

Department of Medicine

The Graduate School, Yonsei University

(Directed by Professor Soo—-Chan Kim)

Both allergic contact dermatitis (ACD) and irritant contact dermatitis
(ICD) are very common and important conditions in clinical and
occupational dermatology. There are two categories of contact
dermatitis, classified by their etiologies. ICD is a nonimmunological,
local inflammatory reaction characterized by erythema, edema, or
corrosion following a single or repeated exposure of a chemical to an
identical cutaneous site, which occurs primarily as a result of chemical
toxicity to epidermal cells leading to an inflammatory response in the
dermis. A second category, ACD, is a cell-mediated immune response

to a particular chemical hapten. ACD begins with an initial refractory

_39_



period, followed by an inductive phase lasting from several days to
several weeks during which sensitization occurs, and an efferent phase
after antigenic reexposure which can precipitate rapid and even severe
responses.

Comparative studies of ACD and ICD suggest that although their
pathogenic definitions seem to be separate and distinct, both the
histologic and clinical features of ACD and ICD are strikingly similar.
Immunohistochemistry studies examining the cellular nature of the
infiltrate also do not distinguish these two types of dermatitis. Although
haptens consistently decrease epidermal Langerhans cell (LC) number,
some irritants also decrease LC, suggesting that this is not a consistent
feature that will distinguish ACD from ICD. Also immunohistochemistry
studies of the expression of accessory molecules such as ICAM-1 and
B7-1 show no differences between ACD and ICD.

In ACD, Kkeratinocytes (KC) have been shown to produce a wide
variety of different cytokines by direct stimulation of hapten on KC or
cytokines produced by sensitized T lymphocytes. These KC-produced
cytokines have the potential to initiate, amplify, and even terminate
lymphocyte-mediated inflammation in the skin. While a variety of
epidermal cell types, such as LC and melanocytes, can be induced to
secrete soluble cytokines, KC are overwhelmingly the predominant cell
type in the epidermis, and hence likely to represent a major source of
epidermal cytokines.

Irritants also trigger cutaneous responses by inducing epidermal KC
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to elaborate and/or to release proinflammatory cytokines at both the
protein and mRNA levels. These cytokines activate dermal
microvascular endothelial cells and induce accumulation of specific
mononuclear cells in vivo, and they, therefore, are considered as critical
signaling molecules in the cascade of events leading to in vivo skin
irritaion.

It is very interesting, therefore, to study cytokine gene expression in
ACD and ICD to make an effort to distinguish these two contact
dermatitis. In this study, we studied epidermal cytokine profiles in ACD
and ICD. We induced ACD with DNFB and ICD with benzalkonium
chloride in mice ear and performed RT-PCR, RNase protection assay

and immunohistochemistry to study cytokine expression.

The results are follows;

1. The expression of IL-1B, IL-2, IL-4, IL-10, and CC chemokines
(eotaxin, TARC, RANTES, JE) were increased in ACD.

2. The expression of TNF-a, IFN-v, IL-12p40, IL-18 and CXC
chemokines (IP-10, KC, MIP-2) were increased in both ACD and
ICD.

3. IL-1¢, IL-4, IL-10 and CC chemokines might be considered as
biomarker to distinguish ACD and ICD.

In conclusion, the cytokine expression profiles between ACD and

ICD are different, and some cytokines have been considered as
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biomarkers to distinguish these two contact dermatitis. In addition, the
difference of chemokine expression profiles in ACD and ICD support the

explanation of difference of leukocyte infiltration in ACD in ICD.

Key Words: cytokine, chemokine, allergic contact dermatitis, irritant

contact dermatitis
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