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Production of IFN-7 and IL-18 by Draining Lymph Node Cells During
the Induction Phase of Contact Sensitization in Mice

Sang-Ju Lee, Jung-Hyun shin’, and Min-Geol Lee

Department of Dermatology, Yonsei University College of Medicine, Seoul,
Cosmetic R&D Center, LG Chemical Ltd, Taejon, Korea

Ears of BALB/C mice were exposed daily to various chemicals or vehicles for 3 consecutive days
and auricular lymph nodes were obtained on the 4th day. Cells isolated from the auricular lymph nodes
were cultured for 1 day. Supernatant of the cell culture was tested for the level of interferon-y (IFN-7)
and interleukin-1 (IL-1 8) by ELISA and the results were as follows:

1. Auricular lymph node cells produced more than 1000 pg/ml of IFN-y after application of various
concentrations of oxazolone (0.25%, 0.5%, 3.0%) and DNCB (0.5%, 1.0%, 2.0%) after a 24 hour
culture.

2. After sensitizing with 1% oxazolone, IFN-7 started to increase at 9 hours (2058.5 pg/ml) of culture
and reached a high level at 24 hours (19768.5 pg/ml). The level was maintained until 48 hours
(21368.5 pg/ml).

3. After sensitizing with 1% DNCB, IFN-7 started to increase at 6 hours (225.4 pg/ml) of culture and
rapidly increased until 48 hours. The level was maintained until 120 hours (20401.6 pg/ml) of
culture.

4. IFN-y was produced after sensitization with moderate to weak allergens such as isoeugenol,
eugenol, and cinnamic aldehyde, while IL-13 was produced after sensitization with weak allergens
such as germall II, eugenol, and cinnamic aldehyde.

From the above results, we observed an increase in IFN-y and IL-153 in the draining lymph node
cells of BALB/C mice after induction of contact hypersensitivity. Therefore, detection of IFN-y and
IL-13 by ELISA from the supernatant of cultured draining lymph node cells may be a useful
alternative method to detect weak allergens, which are not easily identified by conventional methods.
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o HEH HEd e ¥Y A2AE FATAAE
7b ol LH2AE& processingdtA FH wjg Pz
(draining lymph node)Z o]E&t}. il AxA=E o]F3
FAJANEE G2 e T =] Lyg=24e A
2 resen)WA T YZTE AFAA T AT 34
o YoluAl Hed, o] Aol FHTNE (contact hy-
persensitivity)2] 7F2}2}4 (sensitization)o] oF.
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1) L2 7ixy
dY Ao Z  4-ethoxymethylene -2 - phenyloxazol -5 -one

(oxazolone), dinitrochlorobenzene (DNCB), propyl paraben,
geraniol, nickel sulfate, neomycin sulfate, germall II, 2-meth-

A RALE3)A] A5 A A 15 1998

oxy-4-4propenylphenol (isoeugenol), eugenol (©]4} Sigma Ch-
emical Co., St. Louis, MO., U.S.A.), kathon CG (Rohm &
Haas), cinnamic aldehyde (Aldrich chemical Co., West Saint,
Wisconsin, U.S.A)E A}&3l¥ 1 dZFoZ 7149 4:1
acetone:olive oil (AOO), DMSO (Sigma), ethanol& A}&-3}53
t}

2) AiESE

¥ 6-105€ BALB/C vl¢-2E WILFFEAE (3
5 AT T3t AHgEiTh

3) ELISA

IFN-y ¢ IL-189] &
Cambridge, MA, USA)S

& 98] ELISA kit (Genzyme,
AT

2 ¢y

1) EEI0INS FUT i FEE MO HHY

BALB/C u}-$-29] & 25ul9] 7419 LyeAe
dsH ez 3497 =X 3tk JAe gPEAE He
=33 27 E 44Ad vl FTAA A EZA (auricular
lymph node)2 433ttt MeshE 7t 60 mm2] petri dish
o] 10% fetal calf serum (FCS)o] 41¢] RPMI-1640 (10%
FCS in RPMDE 1-22mlE ¥2 AFH3 7 d=HS £
ot I3 5mle syringe?] HELSZ mesh9lo] £ A
dxdE o710 ¥, meshZ Z3 P=H M E suspension
THE3 10% FSC in RPMIZ 23] A3, A =4
AE 45 1X10° cells/mlZ T30} 96-well tissue culture
plate] Ho] 5% CO7} EJHE 37C wldr)oA 24412t

CH ST Y F A A AE 700xgel A ST 9

AEstd AAES Wex
3 70%0] RATh

2) ELISAZ 0|83t IFN-y F IL-18 9 =&t

g3t 70T W¥E REHAY wjddgAL 37C9 $
FolA 1087 X3 5 F IFN-7 9 IL-189) $=E
ELISA kit2 S335th Fedid o3 2ok

IFN-7 o] <& =A3}7] 93] anti-mouse IFN-7 anti-
bodyE R-Z® 96-well tissue culture platec]] HSF AH oY
100ulE ¥ F Aol 242 Wi F g3doz 43
A4 3l T}. Polyclonal goat anti-murine IFN-y 100 ulE o
FF Ao 243t PN T FFHoz 43 HHE
%t} Anti-goat-peroxidase 100 ulE T3 F A4 14
b o WFA AL 2% 71 100uE ¥ F AL
1087k WA AT} Kito] E£gE wHEEAY 100ulS 4
3 0 pg/mle] IFN-7 & blankZ A3l 450nme] zH9)A
oAA 2zt welle] FFEE Z33A
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IL-189 %& 237 93] anti-mouse IL-18 mo-
noclonal antibody7} 2H@ 96-well tissue culture plateo]]
379 100ulE ¥ 37TAAN 147 Bﬂ“ﬂ T g3do
2 43 AHsa Fo)FHdA 2HE 2 F biotinylated
anti-mouse IL-14 100ulE ¥ & 37TCoA 1A7F § Hj
A7 Ao 48] AHstm EHh 2 F horse-
raddish peroxidase-streptavidin 100 ulZ @1 37Ce)A 30
= A F kite] FHIE 7R 100ulE 9 A2
A 1087 FAZT Kite] IFE HSEAY 100ulS
33 O0pg/mle) IL-14 & blankZ 3 3}ld 450nme] =24
A Z welld] FR=E SAHATE

3) L=l s AlZI0 [MHE B

y2F IL-18 9] Aol Bt

gH 29 Fxo wWE IEN-y o] APHU3E #Fe}7]
98] oxazolone 0.25%, 0.5%, 1.0%$} DNCB 0.5%, 1.0%,
20%2 ZAAZ wh29 A HZANEE 2447 v
3to] AL AAAE AMESIATE B W FAZt] wE W3
£ #A&87] 98] 1.0% oxazolone®} 1.0% DNCBZ 72}
T w29 A FZAE Fst 0AIZL 6413, 9AITL, 24
|
=+

EZEMES IFN-

AZY, 48713 Wi F T BA YA IFN- yo} IL-189) W3
#Z3U
4) BT T AU 29| ZHE
IFN-y 2} IL-18 9] AAto) gigt
F5E 2 Gg=Ae o EN.7% 189 443
32 dolr] 93 50% propyl paraben, 75% geraniol, 1%
kathon CG, 50% nickel sulfate, 50% neomycin sulfate, 50%
germall II, 10% isoeugenol, 50% eugenol, 10% cinnamic
aldehyde2 ZHZAIZ] wlg-29] 7 YE2AS FH3jo] 244]3
HFRF PP 02 [FN- 79} IL-189] ¥ #ie
on, ERTORE 71419 AOO, DMSO, ethanol& A}-&-3}
i

oISt His~ BZEMIEL
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sZol «E s BFEZFEM=Z IFN-7

Oxazolone 0.25%, 0.5%, 1.0%= H&I}71dhe-g dozl
BALB/CoA ®jg @ZAATY] 24X v F AAd
IFN- 78] 5% 217} 23467.9 pg/ml, 25103.2 pg/ml, 13409.1
pg/mlZ 0.5% oxazolonedl A 71 ¥& TEE R} (Fig.
1).
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Fig. 1. Production of interferon-y after sensitization of both
ears of mice with different concentrations of oxazolone.
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Fig. 2. Production of interferon- y after sensitization of both ears of
mice with different concentrations of DNCB.

BALB/CollA] ul4= FZAAE 244|7F w3 AYAkgl IEN-
79 =& ZtZb 12281.1 pg/ml, 8916.7 pg/ml, 11299.8
pg/mlZ 2} Fxe] DNCBoA AJ4tEE IFN-79] FEe
H] &3t} (Fig. 2).

D H{QA|ZIO| TR HjS YZHMES IFN-7, IL-18
M

10% oxazoloned] o1& HEFARNEA wiF FZHA X
o] IFN-y B4 wj %k 9/\121'(20585pg{m})—|—E1 Az} 27}
o] wjok 24X (19768.5 pg/ml), WHF 48417F(21368.5

pgmD7AA] A& ZF7lete AAS HEon 749 A0S

T¥& oA IFN-y A S B2 & ATt Fig. 3).
1.0% DNCBol| 9]3 H&agluksA] vl TN E9

IEN- 7y 32 i 6A1 (225.4 pgmD)FE] F718l7] Al

3] vl 10A]ZE (355.6 pg/ml), ¥ ¥ 21A12F (1967.7 pg/ml),
HloF 24A]7F(8556.2 pg/ml), HIF 48A)7F (17898.3 pg/ml),
ik 72X)7F (20641.9 pgml) 7] A& FUMEtET, wi
120717} (20401.6 pg/ml)7A & A& Z718 &4 S B
H, 714Q] AOOE =X 7§ IFN-y A4l & W3ls
#EE & %Y (Fig. 4).
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Fig. 3. Time course of interferon-y production after sensitization
of both ears of mice with 1% oxazolone. Lymph node cells
prepared from mice exposed to 1% oxazolone(#) or AOO(m)

were cultured for various incubation times.
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Fig. 4. Time course of interferon-y production after sensitization
of both ears of mice with 1% DNCB. Lymph node cells prepared
from mice exposed to 1% DNCB(#) or AOO(m) were cultured for

various periods.
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ZA AT vl 9A)7F (333 pg/ml), 24A] 7t (256.6 pg/ml)
3} 48417 @545 pgiml)oll A F7HE £7 AAE BHou,
71412l AOOE =X 3 Foll A= v<F 244171 (294.8 pg/ml),
Hlok 48A17F (1934 pgm)AlM T Z71E A7AS B 9n
Ae 2FHE FFNA X

3. 5k I o=zl oft uf BZHe| IFN-
ot iL-182 4t

z=e @ oA 2AF isoeugenol, eugenol, cinnamic
aldehyde= ¥jS YZAAFX 2zt 17552 pg/ml, 471.8
pg/ml, 3538.5 pg/mle] IFN-y o] A4H& B} 18la o
g ot 2AFoA germall II, eugenol, cinnamic aldehy-
dedl 9% FEHWNNGA MiFHZA AEE 47} 2656
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pg/ml, 660.7 pg/ml, 597.1pg/mle} IL-18-% AAERTH
(Table 1).

Table 1. Production of interferon- and interleukin-1 2 (pg/ml) by
auricular lymph node cells after sensitization of both ears of
mice with several kinds of aliergens and vehicles.

IEN-y IL-18

AOO T -
DMSO - -
Ethanol - -
Propyl paraben - -
Geraniol - -
Kathon CG - -
Nickel sulphate - -
Neomycin - -
Germall 1I » - 265.6(+)
Isoeugenol 1755.2(%) -
Eugenol 471.8(+) 660.7(+)
Cinnamic aldehyde 3538.5(+) 597.1(+)
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AEYRde D2y YadBAe 3-10% F=S A3
=S &3 83 shtoln, o]F ok 30-50%% LH2
718 AE&FRGo|th”. gy =rg HEIRGS Yol
gy 2do] DREH HEH o|AL IR YN
Mo g3t 9 ujs YzAz ol AT Hi¢ P=A
oM FYARATE T FZ7o FY4S ADsle] o]
w292 G T YZFE /]9 T Y=72 HEgAAh
o] ZAAAZ Hs¢ YTA Yt ATEL I
cytokine & RH]SHA A E o] 2. IL-1& 7#F
2719 Wi PN PAHE Aoz A Ut &
L 2AE 7R FAJAAEI} TA FTA EZehe
Aol IL-19] Z7) Aol Fad Aoz deiA Y™

duoz 7ahlgel T Yx7e) 4L TR oy-
tokine®} 4437} Rulsh BAYT. Yamazaki 5 HE7H2
F 2442k ) IFN-7, IL6, IL-1 87} J=ZAe)A B,
48A17 & o] cytokineE 9ol % IL-2, IL-4, IFN-a7}
HE-L B89ty 28] 3 IFN- 7 knockout miceE A}-8-3}
] Thl typee] <2}7}A] cytokine % IFN-y7} H&7gl w
2o B3] 8% AFHAWN. E Fujisawa 52 FHl
hapteng o] &3 HEFuukS 1247 F w5 Y= A
IL-1¢, IL-14, IL-2, IL-4, IL-10, IFN-7, TNF- ¢ 9 cy-



o) T T : vk AN AATNAANA vl JIEAEL] Interferon-y 9} Interleukin-152] — 81

tokine mRNA7} Z7}sts AL FA9cP Marcin-
Kewicz 52 HEZF F E4SHE vl FZINIE
IL-1, IL-2, IL-3, IL-6, granulocyte/macrophage colony-
stimulating factor (GM-CSF), interferon & UT}4=2] cytokine
< ANTE H3t@ o]ZA HAE cytokinee] Fe T B
T FAukge] Ao WHE FABAIL AP AR
& Wi ARy FH Y02 RE IL-18 9 IFN-y
o] Qo] WistE ATEiTh £ AFlA IEN-y & Hf
& 6AIZERE F7187] AlFbet] wlk 59 7R A& St
H 274 B9, IL-1 8+ oxazoloned] oj3F A&2713 &
HjoF 9AZE, 24A)3L, 48AIZHAA Flkske R &S B
ATE o)A WY 24412, 48417 T wjFAFHAEAA
IL-189} IFN-77} Z7}8b= A Yamazaki $7'9} Fuji-
sawa 579 AY Az} YR sigch

HEJINEE dodle EEL URE AT F
sgtedoltt. ojd 3EEde] AEFARNNEE LY F
AeA d&sh7] Adtd B HAPREEC] AEH AHE
H3 ok o]F guinea pigE ©] &3t WPH L 2E Draize
test™, guinea pig maximization test™®, occluded patch test
of Buehler’”®, split adjuvant technique, guinea pig opti-
mization test”® So] 9lom sensitizationS A]7] guinea
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