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Effects of atopic dermatitis induced materials on the expression of cytokine

genes in human monocytes and mast cells
Koung-Suk Park - Kyung-Jun Kim

Objectives : On an experimental basis, the effects of atopic dermatitis induced materials on the expression
of cytokine genes in human monocytes (THP-1, U937) and mast cells were studied. This study was carried
out to be considered a fundamental knowledge in the research on the good of oriental medicine.

Methods : After culturing THP-1, U937, and HMC-1, with the three different concentrations of LPS (1 ug/
ml), DPE (10 wg/ml), and DNCB (1 wg/ml), atopic dermatitis induced materials were treated in the culture
medium. To investigate cytokine genes expression patterns, with lysis buffer and separation reagent, total
RNA was extracted from THP-1, U937, and HMC-1 at intervals of 0, 12, 24, and 48 hours. Both cytokine
mRNA expression patterns by atopic dermatitis induced materials and change of cytokine genes expression
patterns in relation to atopy by selenium were analyzed with RT-PCR. Also IL-4 and INF-y, which were
secreted in the HMC-1, were analyzed using ELISA method.

Results : 1, After treating THP-1 and U937 with LPS, DPE, and DNCB, there was no significant change in

cytokine genes themselves, but various cytokines (IL-4, I1L-6, 1L-8, IL-13, IFN-y, IFN-a, MCP-1,
B2-MG) were expressed,

2. In the case of HMC-1, the expressions of IL-6 and IL-8 were significantly increased in the
analysis of mRNA expression by dust mite allergens in DPE.

3. As a result of ELISA method, it is certain that IL-4 and IFN-y protein were secreted in the
HMC-1 by DPE.

4, Selenium, an essential trace element, decreased the IL-10 and IL-13 expression in the HMC-1
by DPE.

Conclusion : The results suggest that it is necessary to choose proper atopic dermatitis induced materials
and suitable cultured cells in establishment of in vitro model of atopic dermatitis,
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Table 1, Characteristics of Various Cytokines

Cytokines Producing cells Target cells
-1 e /TI-18 l(\l/[ec;rilorictﬁei,e Hsmacrophages, B-cells, Th cells\:aioiiﬂi,eli}{ cells,
IL-2 Thl cells Activated T and B cells, NK cells
IL-3 Th cells, NK cells Mast cells, Stem cells
IL-4 Th2 cells Activated B cells
IL-5 Th2 cells Activated B cells
L6 Monocytes, macrophages, Activated B ells, .plasma cells,
Th2 cells, stromal cells stem cells, various cells
7 Boue mamow ston, st cels
IL-8 Macrophages, endothelial cells Neutrophils
IL-10 Th2 cells Macrophages, B cells
IL-12 Macrophages, B cells Activated Tc cells, NK cells
INF- @ Leukocytes Various cells
INF-3 Fibroblasts Various cells
INF-y Th1 cells, Tc cells, NK cells Macr%lazh agielf;, ?;i?g{idczlsceus’
MIP-1a Macrophages Monocytes, T cells
MIP-18 Lymphocytes Monocytes, T cells
TGF-8 T cells, monocytes Monoc\;i’;??éurzaséﬁfhages,
INF- @ Il\\l/ll'icr:)ell)lfslages, mast cells, Macrophages
TNF-3 Thl and Tc cells Macrophages

A3l QAzke] DT+ AlEFQ] THP-13 U937 1
23 v]9A £F(human mast cell line: HMC-1)
g olgstol ohex i Bdz Yeld st o
g go}9] lipopolysaccharide (LPS), WA =7]| F

%%  Dermatophagoides pteronyssus  crude
extract (DPE), 3}8+E3 dinitrochlorobenzene
(DNCB) 52 Agetgirt. 0|23 oley # &
Ao o3 friEe d5 #d AR frA
So W PHe BAslel, olEdNRAe WA
AR 9F B9 4R BE Pt By
& ARuA Ao, w9, dwe oEy §
205 A0 Aelse W et Re
39 W3} pae Asjugi, & Age ofEoy

il
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1. 4 Mz

1) Az3et A=z wof

Ao AR QA ST AEFQ THP-13%
U937¢  SFAEFATADKCLB, Korea)olAl
T93tglon, RPMI 16409 10% fetal bovine
serum (FBS), 100 U/ml penicillin®} 100 ug/ml
streptomycing  F71ek HjAE  ARgsle] 37T,
5% C02 x4 wWjg71oA wikatgint. Ik H]
T EF9] HMC-1& Iscove's media (Gibco/BRL)
o 10% FBS, 50 #M 2-mercaptoethanol, 100
U/ml penicillin, 100 ug/ml streptomycin 5o 7
A WIS Agao] WeRlsid, Mgl 29
e} makal F9lon], Aduoke e 72 AE
g0l ETA3Y 80% A= AR W 74 AEF
o 712 wiAR AR & ARE EetAdd
Zahgch, Ao} SHoIAE 10% FBS 28
Askson, oEs] fuEAS Aze
A EBS B4 AR F 9FE WA 9
&l 0.5% FBS oA AFS APs3ct.

a2

il

=

™

2) Aot

olEy FHEAR dejA 3= lipopolysaccharide
(LPS)= Sigma (St Louis, USA)o|A, HAZ=7]

%% Dermatophagoides pteronyssus crude

o
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extract (DPE)2 Cosmo Bio (Japan)ol|4], 3}st&
Aol  dinitrochlorobenzene (DNCB)& Fisher
USAA  FYstiet.  AdsEe
soidum selenite (Sigma)S ZFol &35to] A}
£3t99tt, MZEAM  total RNAE All prep
RNA/protein kit (Qiagen, Germany)E AR$-35}o]
pelslon, AolEsll fAAEe B dAe
golslr] 93 RT-PCR primers & Table 29| 1}
B g puages,
RT-PCR PreMix+ Bioneer (Korea) A|Zg A&

Scientific

AccuPower

aoltt. olEd fEd A7 T HMC-1 AE
A Bl 149 INF-y ¥& A7) g
ELISA kit& Koma Biotech (Korea) A|&ES AMR-
=

2. Ay

1) ofE" §& E49 A7

vjgFde] FBS TEE2 0.5%2 3o FH|E
G-well plated] Z}zte] MEFE AFF1x10m)
HET Fofl ofEy i 84S 77 LPS ( ug/
ml), DPE (10 wg/m), DNCB (1 ug/m)d &
Ak, A7 TEE 7189 AT 4958 3
T . AGEL 0 ~ 30 ng/nd] FER
Azlstitt. AEEIN £n 151 INF-7 %S 23
371 913 olEd i % Agd F o, 12,
24, 48 A|7koll Hj%F F9 ) le FIst99eH, 7
7tel Agl Alzte| lySIS buffer9} 2 A2k o]
$319] total RNAE FZ3}9h.

2) QAN FEL A4S (RT-PCR)

A7tel ARolH 229 coral RNAS e
spectrophotometer® A#Fst9oH, 1 e
2% agarose gel A7]%9% T 1859} 28s rRNA
band $2& ol S5}, 59 coral RNA

2 we reverse transcription mixture (5X
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PrimeScriptTM Buffer, PrimeScriptTM RT
Enzyme Mix I, 50 #M Oligo dT Primer, 100
uM Random 6 mers, RNase Free dH20)d]| &
gato] 37T oA 30 F¢F WHSAIA RNAY of
8 complementary DNA (cDNA)E 45} %),
A" cDNA 1 43} 747t fAzto] i
primers (Table 2,)& PreMix PCR tubeo]| {1
%27] denaturation (94C oA 5&) Zo, =Z&
g8l 94Tl 18, 55~60TelM 13, 72C A
129 #7158 A7 Az 54 et 28~35
F7] A8ttt PCR AHE2 2% agarose gel 7

;] A719%3t1 ethidium bromideZ A3k

Table 2, Primers of RT-PCR for Various Cytokines

% UV light 3}ollA]  densitometer (Vilber
Lourmat, France)S ©]-83}] relative intensityS
Aot HluAFA 24E $ste] GAPDH
£ internal control® AFEslgon, Zztel $-A
AF=9] PCR AHE intensityo] U3k GAPDH PCR

AHE intensity] HIEE GAQl HlwE AAeiTt

3) Enzyme-linked immunosobent assay
(ELISA)

7tzve] Al gof|A wjoklog HH|E INF-7 &
ZA4317] 3l Ag AN wFAE 35}
A A7A -70ColA HAsFTE, INF-7 o of

Y

Name of genes Primer sequences (5'---3') Product size
(bp)
1L F ATGACTTCCAAGCTGGCCGTGGCT 202
R TCTCAGCCCTCTTCAAAAACTTCTC
F AACTGTCGCCAGCAGCTAAA
INF-y 560
R GAAGCACCAGGCATGAAATC
F GCGGCAGCTGTACATTGACT
TGF-8 239
R CCACGTAGTACACGATGGGC
F TGGGATTCAGGAATGTGTGG
TNF- @ 303
R TACCCCGGTCTCCCAAATAA
F AATGCCCCAGTCACCTGCTGTTAT
MCP-1 427
R GCAATTTCCCCAAGTCTCTGTATC
L4 F CACCGAGTTGACCGTAACAGA 643
R TCTGGTTGGCTTCCTTCACA
16 F ATGAACTCCTTCTCCACAAGCGC 628
R GAAGAGCCCTCAGGCTGGACTG
F ATCAAGGCGCATGTGAACTC
IL-10 598
R GTTGGCTCCCCAAAGAACAT
F GAAAC CGCGAGGGAC
IL-13 584
R TGGTGTCCACTGCTTTAGTGC
F TGAATTCACCCCCATTGAAA
B2-MG 137
R CAAATGCGGCATCTTCAAAC
F ACTGCCAACGTGTCAGTGGT
GAPDH 320
R TGGTCCAGGGGTCTTACTCC
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B3-S JAIBH] $13 0.05% Tween-200] XEH
PBSE ARgste] 29 AT, AlzARY AREH
Holl w2} negative control¥} positive control 1
g A|ZE 96-well plated] 1 A7+ Fet A3t
o, & ukS ANE Genios ELISA reader
(Tecan, Switzerland)S AF2-3te]  ZA3 9},
INF-79] & 325 dgd ZEsEIAE

o|-g:sto] Alxkst3ict.

EAA BN SPSS 10,0 program & 0|43}

QIL, A7) A4 wd st INF-v 9] £l
¥

319, AFE A0 E Turkey test2 Alg3}o] H]

al
o, BALA 9 45L& p ( 0052

1. CRlFOM Ot R SO 28t AOIE}
t

o RExtY del Y

ol gl A EFol THP-13 U9379] LPS
(1 ug/ml), DPE (10 ug/ml), DNCB (1 ug/m)E
g8t 0, 2, 12, 24, 48 A7+ Zo IL-6, IL-8,
INF-7, MCP-1 Alo|E71QI9] Wl S Aujr
okch, AA# el RT-PCR ZF= Fig. 10 YeR]
Atk A719% ¥ densitometryo]] 2] whAA
ol H|E 94 internal control¢]l GAPDH¢|
gt Zt7ke] Abo|EFIQIY Mg A4kl #4189
on|, 1 AE Fig, 29 29kt

2 AFelA 2ARE AOlEFRIE0] THP-13%
U979 dAF LE=EE AL #2T & A

Agk, AFAQd BAA olEy] {HEAe Az

46

F AolETlSY rige wWE @

Aol oy
3% % gkt

2. HIZMZ A OLEL| RE SHO| st AMOIE
I

7tel RHRte w A

A7 MMM EFQ] HMC-13 937 AE54
THP-19|A LIPS (1 wg/nl), DPE (10 ug/mi),
DNCB (1 ug/m)E A8t 0, 12, 24, 48 A7t
%o IL-4, IL-6, IL-8, IL-13, INF-7, TNF-a,
MCP-1, B2-MG A}o]E7}01e] W ofAs Alwin
otk AA29l RT-PCR 2= Fig. 30 Ueh)
o, densitometryol] o3t WHAFH EA
AFE Fig. 40 Jetigich, 93T AEFQ
THP-194 %o Aol FARH olEy]
A A A-Fof tid AIETIES <fH]
© Wsle #2Y 5+ o

T2 HRRAEF9 HMC-194E LPS, DPE,
DNCB Az % 24 A7t} 48 A7t IL-69] @
gol Agl Aol wlsf| ou] A Frletylct. =3,
DPE®} DNCB A& & 24 A7k} 48 AlZbe] IL-8
o HHYE IL-63} fARE e S7ketdt.

—

¥o Mk

3. OtEm =g EEo 2t IL-42 INF-y &

Hl %y

Q17 H|WhA|EF9] HMC-194 LPS (1 ug/ml),
DPE (10 ug/mi), DNCB (1 wy/m)}E A3} 0,
12, 24, 48 A7t Fof 78 wjFAoA IL-49}
INF-7 ©hild Eu[g-S ELISA WHo
ek, AAAel A= Fig. Sol UeploleH,
1,000~2,000 pg/ml A% IL-49} INF-y ©z
o] THEE T & Ut IL-49} INF-7of
gt RT-PCR Z#or= olEy FHEZ Ag
Ao frofgt W3kt glglou, oleks Aol
ELISA Z#o|AE IL-49} INF-y ©ld Hulo

o ol=3] 24 A2l ¥ F7H,
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oI7k w]ukA| £l HMC-19 DPE (10 ug/m)2}
AdEs 0, 3, 15, 30 ng/nl& FAo A F
0, 12, 24, 48 Azt Fofl A)ZF Fof IL4, IL-6,
IL-8, IL-13, INF-y, TNF-a, MCP-1, B2-MG

THP-1

Rghe] whel 7o} wRhEA Theit o)

o] Al|EFIQI fairke] o] n|xj= ofaF

Alo]E701e] Hly olake AsHglt), AAFQl RT-
PCR Z¥= Fig, 69 YEI1SH, densitometry®]]
gt wrgFAQl 24 A= Fig. 7o UEigd
o, AgES AP 7S] DPEY| 93 INF-y
9} TNF-« Hage s} gidAst, AdaEs 30
ng/ml 2 A3t 7% DPES| 2|3 1L-10r+ IL-13
o] WEefo| 28kt

ua3y
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Fig. 1. Effects of LPS, DPE and DNCB on the mRNA expression of IL-6, IL-8, INF-y and

MCP-1in THP-1 and U937 cells,
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Fig. 2. Semiquantitative analysis of the mRNA expression
U937 cells by treatments of LPS, DPE and DNCB,

Time (hr) 0
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IL-6
IL-8

IL-13
IFN-y

TNF-a
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B2-MG

GAPDH

LPS (1 pg/ml) Tx
THP-1 HMC-1

THP-1

of IL-6, IL-8, INF-7 and MCP-1 in THP-1 and

DPE (10 pg/ml) Tx
HMC-1

DNCB (1 pg/ml) Tx
THP-1 HMC-1

12 24 48 0 12 24 48 0
[, | SS=-S—————

12 24 4g
= =S S ————

0

12 24 48 0 12 24 48 0 12 24 48

Fig. 3. Effects of LPS, DPE and DNCB on the mRNA expression of IL-4, IL-6, IL-8, IL-13, INF=y, TNF-«,
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Fig. 4. Semiquantitative analysis of the mRNA expression of IL-4, IL-6, IL-8, IL-13, INF-7, TNF-«,
MCP-1 and B2-MG in THP-1 and HMC-1 cells by treatments of LPS, DPE and DNCB,
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Fig. 5. Secretion of IL-4 and INF=y from HMC-1 cells by treatments of LPS, DPE and DNCB,
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Fig. 6. Effects of selenium on the mRNA expression

MCP-1 and B2-MG in DPE treated HMC-1

cells.
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