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Abstract

It has been shown that polycyclic
aromatic hydrocarbon (PAHs) induce gene
expression of cytochrome

carcingimas.

P450IA1(CYPIAL), cytochrome  P450
IBI(CYPIB1), NAD(P)H:quinone
oxidoreductase 1 (NQOI1), glutathione-s-
transferases (GST) and aldehyde
dehydrogenase (ALDH) through activation
of Aryl hydrocarbon receptor (AhR) and
Aryl  hydrocarbon  receptor  nuclear
translocator (Amt). The mRNA level of
AhR and Arnt were increased during
keratinocyte differentiation. Previous
studies demonstrated that CYPIA! induction
was suppressed in chemically-induced mouse
skin ~ papillomas and squamous cell
1 The objective of this study is
to investigate the relationship between
expression level of AhR and Amt with
differentiaton and carcinogenesis.
We found that 1. both normal keratinocytes
and basal cell carcinoma cells expressed AhR
and Arnt proteins; 2. AhR protein expression
coincided with early differentiation markers,
K1l and K10 ; 3. AhR protein expression
increased when late differentiation markers,
involucrin, increased. In normal skin
tissues, AhR and Amt protein expression
increased in late differentated granular layers
and keratinocytes around hair follicle. In
conclusion, AhR and Amt expression occur
in early differentiated keratinocytes and
increased in late dfferentiation keratinocytes.
Although basal cell carcinoma cells failed to
express late differentiation markers, they
expressed AhR, Armt, and early
differentiation markers.
Keywords: keratinocytes, aryl hydrocarbon
receptor  (AhR), AhR  nuclear
translocator, differentiaiton

=~ %aMEH
$R5EEBIESY (PAls) B2

BENRBEY  HB-MRBRAREY &
GU L FmmEi o PAHs T®& & F4L



Aryl hydrocarbon receptor (AhR)# Aryl
hydrocarbon receptor nuclear
translocator (Arnt) & # %3 % K ¥& ¥
A B &3 &4 cytochrome P450 [Al
(CYPIAL) cytochrome P450 Bl
(CYPIBI1) NAD(P)H quinone
oxidoreductase 1 (NQO1) ~ glutathione-
S-transferases (GST) & = aldehyde
dehydrogenase (ALDH) % £ & » ¥ v H &
FiEM o BB EEHYABTEBLYE
B KB FILRBEFEARS - HERE
A XEk$E & 0 AhR #v Arnt e 1L R &
ICHM - §FH A BRI EHA AR f
Arnt mRNA A A KB F ARG T oF
BR MERAERFAE@RNIERER
B AR EAMMtORNA 2R ER % AR
PRSI AR R @B T » BIE(G0 F]
AhR #2 Arnt #5 mRNA (Wanner et al, 1996) -
BB R EREEE P  CYPIAL A H 44
RRAM SRS FIEHmLS W (PAHs) %4
REWLHAEEY A% A& (Reiner Jr.
et al, 1998) > & T HagLmitit &
irH PAHs S S AR R AHER L EH#
BARE % - Bt ADR 8 Arnt 9 sE K &
AT e RNmapBitmusd  enps
PAHs # 3 X B AR 4ER - KMAMAS
BABEKAR R miE  —AABEERAE
/& 7% = fa#k ( human basal cell carcinoma
keratinocytes * BCC ) B — @& A&
& & & %= B #% ( human spontaneously
immortalized non-tumorigenic
keratinocytes » HaCaT ) » th# @ity &
Keapg (BCC) MIEBIALEY & K tm st
(HaCaT) z4fb#2E & AR & &R 2 48
MitE - BiE R F LR E kMR ADR &
BAABEL R KRR L EAK =05 a8
YZRBIER -

Z-HRANR
— ~ BCC #= HaCaT sape#k » smpa A 6
Rl EZHER
& A £tk # BCC & HaCaT 4= fb &4 A
BENERE - ABEEARER & ta otk
(human basal cell carcinoma ' BCC)$t A

$8 & & % & 4= B 4k (human immortalized
non-tumorigenic keratinocytes ® HaCaT)
TRUEBEEZRUARE TR HAFHA
& 1% 18] 31 B2 44 5% (OLYMPUS-CK40) i K 2 &
thtmfo b AR AR (125 B K) A A
83 48 # (OLYMPUS-SC35) » #% 125 4&% Kz
R R EEHmAK E KR (FTiE VX200)
¥ o AMEEEKEE @ik (BCC) e
MER | BEHRAK mABREELAR
otk (HaCaDtmpa R E 8 K » 2 A7
Ko B bk o BCC tmfatbhkz LR tm
RS ZEKK ERBBBENOR L
1 HaCaT #wpotk = Lt /& fm f < 12 5T 1L 85
o RAEBREBEORE LY —HEE
B ARBUE LK o Ciopibitz
BREAT BT R 2 A Rmint) L&
(Roop-etal., 1987) » Hut » b dthtaft
oh e 6T BE R A HaCal fm ik 2 a0 5>
b2 AL F 8 BOC tmps bk R e & o

- Paramio % A. (1998)# i » ABE & &
&Rtk (HaCaT) 24k 0-20 R e4%aps
AL wmBeFERAsit EX—BESR
MM B Bk ABLFEEIENA
BARRRRER mAZRXRASLZE
KRR - BERER - BB - BKRERA
AR tT#—FHAFHREHZ (K1)
R 885 16454% (involucrin) #9 & %8 -
RAZmpa ez BELER G mphn
fef2 4% ) (Fuchs, 1990)- % %> Ayoub
and Shklar 4 1963 #8845 ¥4 » TR
#] A Trichrome-staining procedure &4 #
R KRéafe b REXRE > Lmppdd
WREGRE > HwfoiTRe B
Eiafp b2 - Bt R — 55 A
Papanicolaou’s stain #v 441t £ #5 45 £2
( KI-KI0 ) = & #» b % #7 45 42
(involucrin) Z&a & 438 ! RIEHEH
Hhmp s ItRERTHEE - £ BCC mpe
L HaCaT tmpatksz £ 3 A& 10 X1 >
Papanicolaou’s stain & &# 35 :4& 7]
BCC tmpo kst HaCaT tmpg sk F tmp it & &4
AL & K1-K10 #= involucrin & & & %
R R EERE@mBE b2 E o BCC
#o HaCaT tmfethit 4 3 K& > % T oF



TR A LB -—EAD0 AR MERE
& » f& HaCaT tapetk ¥ A Ve T &
FERADGHER-—06E e M2
RAEF G 28 10 R3z4&7% - BCC mpetk
Wik EA-50 e mERE & > @ HaCal
b B bk ¥ S A B B89 3R & 0 1R PABA 2 A
% & o BCC#v HaCaT mptsk % 2 A T4 %
e84 (K1-K10) & & » {2 BCC mpeik it
2K % #8 »1t4542 (involucrin) & &)
#3,; involucrin %& & 4& HaCaT tmfatk ¢
HEABRRE THEERZAEREME . X
Lty R A7 0 HaCaT mpaskiE ¥ % 0F
RAR » peREASG - @ BCC tmf ik o
i 42 & tb HaCaT fs gtk 1% - B st BCC a8
#k$2 HaCaT tmfotki T m e R R K ) 5h >
ERkamB LR ETAMRE -
McCance ¥ A4 1988 F &34 ¥45
B ABEAEBKREARTY  mETS
fEtE R AR 8K - 2T AR A2 H F 4
m At 2 (K1-K10) &9 & 3R - @ Paramio %
AFE 1998 FoaR L PH b ABAFLAAL
s fatk (HaCaT) 238 % 0-20 X#AR) > tafie
FHFK b FRHZEI) AR5
{e45 42 (involucrin) & K 4= Bl 38 & X $03%
Ao MFRER  ERAROBELERE
48] » 24 involucrin 89 R Bk~ A
Gaido # A2 1994 #9484 P45 4 > TH
&1 Trichrome-staining procedure &j 7
R HABERARtapgTRe i H
THESEEE o BHRAEAEBRTREHS
ATRAER  ERHKE Tyt i
KE o BCC BRABILHRE BRAER & =
B fm e bR E R KEoiLesE S
f HaCaT ## 2K & immortalized = A& - 18247
BERFE¥mpaibtase s -
=~ ¥ BCC v HaCaT s= A&k + AhR $ Arnt
PP EI-EERE Y
Gl ARBAMt AR ABLER L el
> A £ & R E @ £ (Wanner et. al.,
1995) » B st #&19& — % tb & BCC #v HaCaT
mpptk P  ADRBAMt ABXRARERATF
KB - XFEF RT-PCR # K ml & ALR &
Arnt A B ey &R > & R4 3R > BCC F» HaCaT
kA ADRBEAMt AR A£H > B4R

AR £ — F R ADR & Arnt &
Gy RB LB B EIRRTRE
# A &K L5 ERKA BCC #o HaCaT 4= i
Bz Hmpis ¥ ADRE Arnt R84
#3,(AhR $2 Arnt 894 F F 5 %] & 100 KDa
#085KDa) - HRHH > LiBtafaithk 3
X% Ltap Hen AR T EA£EH
Prémpo ¥ 5 H &KW 0 @ Arnt & 2R £ BCC
migthZ B q ¥ AR  Eee e
SiiERtkmiEt S A AR &L At & #
B Bimieithk T Rtk HaCaT tafg
AL iR E 3 ho o fta e &948 4 HaCaT
ey AR At T E AR ELA AR
G930 {2 BCC tmps £ R R R HILIEE
involucrin> B AhR # Arnt & &2 A A
BEuy e T Em Ay SRk
%A MRS At Baw kR BARELE
ALK BB o MP-Actin HEAEH
s PHRRAETLERIARRNGER - &
sb7F4e > ADR $2 Arnt Z & R B % & K =
B AL A2 B 34 Jo /i 3 fo o
ELRENERRERSE alE ¥ AhR
#AMt ZEaXAZHH

RERMUAER LA LEEZABESTLE
BREEAKmpEE P AR AMt EE &R
ZEW RIFAELTRE LA AE T AR
RAmt &5 AN AEmiey ARREZ
M mEEE 0 ™ Arnt AN mIE Y & =i
e mBEE AT mie b2 EMS  ADR
MAMt G ARAMAS  EF AR @R L
A AR KAt - EFEF ALK RE R
AHmpmEAAREAREZANt EE - R /E
XK@ EmiEP AR 8 Armnt ¥ £ 2 %
Brtmie -

BAAMRER  FEUTER L EF
REAH i R AR mIek i AR
BEAMEGRR 2. LR FWET > ABR
ARAF I H1L4542 KI K10 Bl &R -
f AhR & 31§ 8% #7 4-1b 45 4% involucrin %
R¥Emm¥h -3 EEFAEF BT
ARRSEAM AR FME mpe b REMS
Mighe -4 LEENABAEELAKRTE
AhR $#2 Arnt - Bt b REH SR LR A
Mgk HAT@m AR $ Arnt 2B &



B RBENTHRES - ARk
3 X R A A 838 5135 4% involucrin > {2473
* 3 AhR L Amt & & -

W ERRE

At T0%EEB4E » LA EH
Y BEABREFAKR o FUBAT
M FAEE TA A 2 Arnt g P
Z oA ER > B REERBESH 25
REEARZHB) -

B~ 5 R

Ayoub, P. and Shklar, G. (1963). A
modification of the mallory connective tissue
stain as a stain for keratin. J. Oral. Surg. 16,
580-581.

Fuchs, E. (1990) Epidermal
differentiation : The Bare Essentials. J.
Cell Biol. 111, 2807-2814.

Paramio, J. M., Lain, S., Segrelles, C., Lane,
E. B. and Joreano, J. L. (1998) Differential
expression and functionally co-operative
roles for the retinoblastoma family of
proteins in epidermal differentiation.
Oncogene 17, 949-957.

Reiners, Jr. J. J., Jones, C. L., Hong, N. and
Myrand, S. P. (1998) Differential induction
of cyplal, cyplbl, ahd4, and nmol in
murine skin tumors and adjacent normal
epidermis by ligands of the aryl hydrocarbon
receptor. Mol. Carcinogen. 21, 135-146.

Wanner, R., Brommer, S., Czarnetzki, B. M.
and  Rosenbach, T. (1995)  The
differentiation-related upregulation of aryl
hydrocarbon receptor transcript levels is
suppressed by retinoic acid. Biochem.
Biophys. Res. Commun. 209, 706-711.

Wanner, R., Panteleyev, A., Henz, B. M. and
Rosenbach, T. (1996) Retinoic acid affects
the expression rate of the differentiation-
related genes aryl hydrocarbon receptor,
ARNT and keratin 4 in proliferative
keratinocytes only. Biochim. Biophys. Acta.
1317(2), 105-111.



