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The Effects of Retinoic Acid on Cytokine Expression in Cultured
Keratinocytes

Ji-Yun Kim, Sung-Yong Jung, Sung-Min Oh, and Soo-Chan Kim
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Keratinocytes not only play a role in maintaining physical barrier function against infection and injury
but also are actively involved in skin immune responses through production of various cytokines.

Retinoids, vitamin A and its natural and synthetic derivatives, regulate the proliferation and dif-
ferentiation of keratinocytes and have immunomodulatory properties. In addition, topical retinoic acid (RA)
also has inhibitory effect on ultraviolet light induced collagenase production from fibroblasts. RA are used
commonly for the treatment of skin diseases such as acne and photoaging, but the usage is restricted
because RA frequently has induced irritant contact dermatitis.

In this study, we hypothesized that RA induced irritant contact dermatitis is closely related to pro-
duction of cytokines from keratinocytes.

We performed real time quantitative polymerase chain reaction to measure mRNA expression pattern of
cytokines, IL-1¢@, TNF-a, IL-8, MCP-1, IL-10, after 6, 12, and 24 hours incubation of RA with concen-
tration of 10°M and 10'M to transformed keratinocyte cell (HaCaT cell).

As a result, after 6 hours incubation of 10°M RA, mRNA expression of IL-8 increased. After 12 hours
incubation, IL-1¢, TNF- @, IL-8, and IL-10 mRNA increased. After 24 hours incubation, we observed that
expression of IL-1¢, IL-8, MCP-1 and IL-10 mRNA increased. In the case of 10'M RA, IL-8 mRNA
expression increased after 6 hours of incubation. After 12 hours incubation, IL-1 ¢, IL-8 and IL-10 mRNA
increased. After 24 hours incubation, IL-1 @, MCP-1 and IL-10 mRNA increased.

In conclusion, RA induced mRNA expression of pro-inflammatory cytokines and chemokines such as
IL-1 @, TNF- ¢, IL-8, and MCP-1 in HaCaT cells. Therefore pro-inflammatory cytokines induced by RA
from keratinocytes may play a role in RA induced irritant contact dermatitis. In addition, RA also induced
mRNA expression of anti-inflammatory cytokine, IL-10, and IL-10 may play a role in suppression of
contact dermatitis.

Key words : Keratinocytes, Retinoic acid, Cytokines

AAAEA - 4 F 3 (1357200 &4 AFT =FF 14692, AAd S oFH g FEA Ty 9725,
Tel: 02) 3497-3362, Fax: 02) 3463-6136, E-mail: kimsc@yumc.yonsei.ac.kr

* 2 dre A i dtasd Tl (2001-13)9 () B F ATHA 9o R o] Fol A

%



IANE Ao niE el Aoyt &4 tiel A
& Hashke 94 AHorAe 7leid oyt Woe
A oy o ane] 75 FAF. 2A YA A I (kera-
tinocyte)v= ¥32] RES A3t A2 vhekst A}
o] E7)9] (cytokines) ¥} A EF|Q] (chemokines)& A 4k3}=
5 o] Weurgo] BEAOR Polgh AAYPAL
< Interleukin (IL)-1, IL-6, IL-7, IL-8, IL-10, IL-12, IL-15,
IL-18, IL-20, Tumor necrosis factor (TNF)-q, Interferon
(IFN)- @, IFN- /3, IFN-y, Monocyte chemoattractant protein
(MCP)-1, Macrophage inflammatory protein (MIP)-2, In-
terferon gamma inducible protein (IP)-10, Eotaxin, Tymus
and activation regulated chemokine (TARC), Regulated upon
activation, normal T expressed and secreted (RANTES) 55
g ¢ glom, ZAPPAAE Fele olE Al &R
3ARIRLE 3% A5 3 WY Hhgo] Fad AT
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] xz0] = (retinoids)= WIEFY A9} O A T= A
FEAE THske T2A, A wE o=k Wk o
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1S 2dg ¢ g’

] =214k (retinoic acid)S- A A A Lo E3beh 24
= 24T F W] Wi =g 1A 5o yRAs A
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= Tt & A5 Ale|EFIRIQI IL-1 @ 9 TNF-¢ 18|31
o] At|EFRIE 93 Bd = CXC AR
IL-83} CCA X7}l MCP-19] mRNA 2& 9Hita} 37,
g2y AtolEgelen 24 Qe IL-10 mRNAS] 33
NS HA)ZE A7 28 E A W3- (real time quantitative
polymerase chain reaction)& ©|-8&3k 23 dtdct 1 A¥}
HE| =014t ol Q1) ZHA d A 32522 HaCaT A E2
E] IL-1, TNF-g, IL-8, MCP-1, IL-10 mRNA¢| 20| =

IS BRY 5 YT

# A%o) AH4H HaCaT AXE FAATE 243494
weA A4 AR BY 2 ke o]
ot

7] gob X371} WS- Held 3

7} HaCaT M= sfet

HaCaT A X+ 10% $-8jo}&A (fetal bovine serum, FBS;
Gibco BRL, Grand Island, NY, USA)¥} 1% antibiotic/anti-
mycotic (Gibco BRL)E #7}8t RPMI-1640 (Gibco BRL)S
A Eajekal o 7 o]83dte], 37C, 5% COE FX| &= 3he
7] (incubator)ol| A wjeFatGiTt. Ak wid Eebaa
(culture flask) A 2| 80% HEE A& wj7lx] vjekal v}
<, 0.05% trypsin¥} 53mM EDTAE # 7}3} Hanks’ balanced
salt solution (HBSS with phenol red, without Ca™ or Mg%)%
o] &sto] AxE W¢ EeprARRE 23 ths 20%
FBS7} 2otd ez wypsing 33 F dalTel st

o o2l abe Al skt

L, 2llE[=l o] ZHEHMAME AO[ETICI dsiof

o[xl= g

10% FBS7} 35l njokd o 2 nfokyl HaCaT 4|37} i
& Zekna WA 80% FE A, 5% FBS7 X3
g ooko] 0.1% E-E, 10°M 2 10"M E =914t (all-
trans retinoic acid; Sigma, St. Louis, MO, USA)S Z}+zF A7}
3to] 6A]7Y, 12A]7F, 24417k Bt miFataith. AE o] ALe-
2 B =012k 99.9% ekl ol 10°M FEE TS
AN Aeeln 20 Col BT} 7 Aglo] B
@ A4 522 d4elel gl
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(DRNA & 2 A=

v k3l HaCaT A E25E RNAE £8|37] 93l, TRIzol
reagent (Gibco BRL) 3500 & FAU3l oS A=y
(scrapen)E o] &3l ujok Zebr~a uldho 23X HaCaT
AZE Felate] Ao 537 Frbrl, chloroform (Sig-
ma) 200 (& HUIste] 2 S3tsta Ao 387 E v
4CoA 13,000 rpm & 1587 A3t & 50
ekt £l A= isopropyl alcohol (Sigma) 500
< Arfsle] & £33 v 1087 Ao Fv}hr) 13,000
rpm O 2 1537F YAlEE et AEds AAS & nkg
o & AHE 75% e 1uS Frlete] A £
T2 13,000 pm o2 1037 A E2 3kt Hol gl d
S 3|4 @R8] AZRAIA A AL - RNA 3
HAEo 0.1% diethylpyrocarbonate (Gibco BRL) 10045 3
F¥elol RNAS Th] 591tk 7hzte] 94 zzs A9e
o 2HE EZ|3 RNAE 60T A9 1087 7192
AN 7] ke B340 %7 (spectrophotometer) S 088}
RNA ¥% 2 ¢4 5E 24890k FormaldehydeE 3713
1% agarose gelol] ¥ 4B =AE o83 A %3 RNA 1 g3}
RNA buffer (Sigma)Z 1:292] H|&= 410] 3 A7 A
7 UV-FAA| (transilluminator) 2 A& AT E o] A]AE]
] Gel doc program (BioRad, Hercules, CA, USA)S ©]-8-3
o] 185 (1.9kb) 2 28S (5.1 kb)©] RNA Hl=2 oty A
719EAI17] agarose gel 9] RNA sz Ztzho] Apx|éte=
density (INT/mm?) & 2783024 th] 3l 28 B
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2) 9 A AKreverse transcription)

A20] B iz Adwo e weldel 4% B
%)%k RNA 1ggo] RNA PCR Kit Ver2.1(TaKaRa Shuzo
Co. Otsu, Shiga, Japan)< ©]-83t] QAL ¥H-g-& A3
v} k&3l 10X RNA PCR buffer, 25 mM MgCl,, 10 mM
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dNTP mixture, 40 units/z{ RNase inhibitor, 2.5 pmol/uf{
Oligo-dT primer, 5 units/y{ reverse transcriptase® Z2tz} 23
"S- % 1 XRNA PCR buffer, 5mM MgCl, 1mM dNTP
mixture, 1 units/{ RNase inhibitor, 0.125 mM Oligo-dT
primer, 0.25 units/y0 reverse transcriptase’} ¥ =5 24 3l
RNase free dH,0& ©]-83)] HEoL =3 v}L, 45T 45
W, 95T 1%, 4T 589 &% ¥ 27 (thermal cycling
condition) 0.2 ZA|7] EeHY Aeje] RNARRE] b
ot GElo] cDNAR o AAA|Z{ T

B) AN BF FHELANNS
(real time quantitative polymerase chain reaction)

el A zay AEt o ZRE| TRIzol reagent
(Gibco BRL)E o] 83l RNAE H)3 & RNAZ AAA}
AlA B} obg3t P2 ¢HE cDNASF BH Alo] B9l
A2 primer 2 5’ [FAM]-3'[TAMRA] = t] #9138} TaqMan
probe 12|31 2XTagMan PCR master mixE 4o & 2zt
Zko] Wk F3talL 96 wells 7700 plate (12 X 8)of], 3 A&
MAG 3 well® WHESLe] 25 Wi AL TS, ABI 7700-
Ver. 2.0 Sequence Detection System (PE Applied Biosystems,
Foster City, CA, USA)S o|&3lo], 50 C 28 (13)), 95 C
105 (13), [95 C 15%, 60 C 18] (403)9] €% <8 =4
ow AN AF FHEAQAANEL AAAAG. QA%
Y FHHEANTE] AEH 4 Aol EAele] primer
4 TagMan probe= 3 13} Zth

w9 77ke] 94 27 297 Ajole] cDNA B 7
o= Qg HE HAL B FHAAAN DL FF 8
o A3 A ge] eFE gelr] A Ayl ey 24
7272} (human endogeneous control gene) 24| glyceraldehy-
des-3-phosphate  dehydrogenase (GAPDH;5’[JOE]-3’ [TAMRA]
probe) 5 o]-§3t1om, AAIZE Ak FHELAHTES

% ¥ 29 9k (amplicon amount)& probe & & 9|

AEo| AL8E AtolEFel FEALe| Primers & Probes &17| M«

Forward primer

[FAM]5’-probe-3 [TAMRA]

Reverse primer

IL-1a TGAAACCTCTAAAACATCCAAGCTT  CCTTCAAGGAGAGCATGGTGGTAGT TTCAGAACCTTCCCGTTGGT
TNE-a  CCTGCCCCAATCCCTTTATT CCCCCTCCTTCAGCCACCCTCAACC CCAATTCTCTTTTTGAGCCAGAA
MCP-1  GCTGTGATCTTCAAGACCATTGTG CCAAGGAGATCTGTGCTGACCCCAA TGGAATCCTGAACCCACTTCTG
IL-8 CCGGAAGGAACCATTCTCACT TGTAAACATGACTTCCAAGCTGGCCGTG ATCAGGAAGGCTGCCAAGAG
IL-10 TGAGAACAGCTGCACCCACTT CAGGCAACCTGCCTAACATGCTTCG GCTGAAGGCATCTCGGAGAT
GAPDH GAAGGTGAAGGTCGGAGTC [JOEJCAAGCTTCCCGTTCTCAGCC[TAMRA] GAAGATGGTGATGGGATTTC
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gtel 7124 Gase line) g2 Ake AHe] FRELQAN PR+ EFOAR EAAT
2 2 B = C, (threshold cycle) kS o] 83k A 2ksH
t}. a
Zzve] AAF 2wl A te] Ar7 Ak FFg A
el 8 EHj duis AT AT gHas 1. 10°M L 107M HE[QIAF 0 6A|Z+ £ HaCaT
Aut-g- A9l Caks GAPDHS| Cigho = waL (AC), 2zt HZOIM &=l AIO|EFIC]I mRNA & Zn}
o ACAS T A4 dFTe) CRto® @ 4ACHS of = = Bhda
83 2-44C. 9] BHOR AW B SESFOTH A7 10°M 3 107M HElwelit Bo] F 6A17k] ATE
A FPELAANLS B3 A 2w Ao 4 ], IL-8 mRNAS] @ o] Z7138 ot =] Abo] E7)Q]
o £ ApolEtel falAe) SEYL A v gYAe] B %ol F5A sk Fig D).
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0.01, ** p<0.05).
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2. 10°M I 10"M HIE|:=Q1At 04 12A|2+ & HaCaT
HZOIAM 2si=l AO|EF121 mRNA £& 21}

10°M 2 107M #ElwQlit Eo] T 124]7k0] AL
[qL J:T; lOr_E E“:T—‘Oﬂj\:l IL-1 a, IL_S) t?% IL'lo‘o’] %Z—lﬂ_o] %7]—
a9l om, TNF- o= 10°M #E =01t Fo] & wtgo] 27}
a9} (Fig. 2).

3. 10°M I 10"M HIE|:=Q1At 0§ 24A|2 & HaCaT
NZOoM ehsi=l AIO|E712] mRNA & 23}

) ghs] 5 A 7288 %) A 10 A 4 5 2003

TE0)| 4] IL-1 ¢, MCP-13} IL-10 mRNA2] @&o] Z7}319)
o, 10°M Fxol|A] IL-8 mRNA HHlo] Z713k9v} (Fig.
3).

4. 10°M ZE|'=QIM F0{ & HaCaT MZOIAMQ| AlZt
Zo0o 2 AOIEJ12] mRNA sl 2k

10°M I E]:=014F Fo] 6A17h, 124)7F 2 24A]7F o] F7}
2] IL-8 mRNA #Hdlo] =718}, IL-1 ¢ 9+ IL-10 mRNA
= 1277k} 24717 o] wdo] Frl8tl e, MCP-1
mMRNAE 241]7} o]Zo|, TNF-¢ mRNAE 647} o] Z gt

107M #E|=914E Fol 5 242)7k0] A3 S v 5 ¥ weo] Frkekict (Fig. 4).
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3 . ; ; ; Fig. 2. Cytokine mRNA expression in HaCaT cells 12 hours after
& il ) ) treatment of 10°M and 107M retinoic acid (RA). IL-1¢, IL-8, TNF- ¢,
3 comtrol 0, 1% M 10 M and IL-10 mRNA expression were increased 12 hours after
- Ethanol R BA treatment of retinoic acid (*p<0.01, **p<0.05).
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5. 10°'M HE|'=CIAl E04 = HaCaT MZOMS A2t

Zatof o

E AOIEFI2! mRNA W5l Qb

10'M HE Qi Fof 6X17F T 1 247)7E ol F7HA
=]

Tgo] S7HEAL 244
A=

b o] T IL-1 %}

IL-10 mRNA wH&e] 715 #zgd 4 v} (Fig. 5).
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PRI £ . Fig. 3. Cytokihne mRNA expression in HaCaT cells 24 hours after
5 il 0.1% LM |I:-'-M treatment of 10°M and 107M retinoic acid (RA). IL-1 ¢, IL-8, MCP-1
& J:'IJ.nml A A and IL-10 mRNA expression were increased 24 hours after treatment
i of RA (*p<0.01, *p<0.05).
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i F expression was increased at 6, 12 and 24 hours incubation of 10°M
Vol RA. IL-1 ¢ and IL-10 mRNA expression were increased at 12 and
2 (. 24 hours incubation of 10°M RA. MCP-1 mRNA expression was
i 6 12 24 increased at 24 hours incubation of 10°M RA. TNF-z mRNA
Incubation Time thrt expression was increased only at 6 hours incubation of 10°M RA (*p
<0.01, **p<0.05).
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