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leukocyte infiltration. Although it is known that cytokines such as IL-17 and TNF-a from T cells are strongly linked

with psoriasis, how keratinocytes affect the differentiation and expansion of T cells and induce a positive feed-

forward mechanism to amplify local inflammatory responses is not fully understood. Accumulating evidence

demonstrates that IL-23/IL-17/IL-22 axis plays a crucial role in leukocyte recruitment and epidermal

hyperproliferation. In these studies keratinocytes are thought to act as the readout in the pathogenesis of psoriasis,

while the influence of keratinocytes on T cell differentiation and expansion and the important role of crosstalk

among keratinocytes, dendritic cells and T cells in the pathogenesis of psoriasis are neglected. Here we summarize

how keratinocytes and T cells play roles in the pathogenesis of psoriasis, especially how keratinocytes, dendritic

cells and T cells form a network to control the development of psoriasis, and provide new insights into the treatment

of psoriasis.

Key words: psoriasis; keratinocytes; T cells; dendritic cells; crosstalk

WG, ARRR “ A B, R —FH Ik
RAMENE BRI o AR AR AR BEARFALE,  ERJE o AT 2
NFER MR, AR, SRR SRR
MBI BB G 2, BRI P, R
HARERRA GRS » THAY LRIV
AR R, BURLZ > BB T, TR LR
AR e T RS SOR IR R B RS 70
RARIRS BRTIRS 5 SO R LIRSS . O AR
TR FEAR B S S R ], R e AR R
A IR, MR 2 B AT TR R ST
B, [REIE, FEiEmiE . 20RO RUAR JE A W,
BHF R KKK 70% LU ERiREtat, TEAEE
AIMEY K HBOK SR, HEgeit, At R
JE IR I B0 3 2%6~3%, A8 KIS B SR 3 i) A
REE, BEIAE] 4%~6%" . ZHR B B N 40
GUUTHERN, JLERAHEN 0.47%. HIEHiE
WOFRRA R WEIR S mlGILAE . RIS 455 o
BRubz A, R I i SR KRR AP X SR 1 B4
fRE . RS FIORIL I B A TS A B R ),

BRI 1E B Pk b AR E R BN £ BT 4 L F
SrH T KX R . BRI AL, HEH
() B0 AL EEIE A 58 4 W e AT IR SN,
Si T A L I B T SO AL, A
REEBEE, ZHRE AR E R R Ja R A,
R o0 L B A A L b L R S, R
Tl T bk A0 B T B PR T 2 RS i 1Y) B
BURFIE, RUIRERKIR S RERGEGLA R
FRAR. ML, WERE M MaRs S
A JOREE B« A SOR: ZRId B 9 v A1 S5
FRANN S T 402 (A #E4T crosstalk, M8 A 5T A
240 i 3o R B AT R O 2 R TBOK ) B 5 T AL
i, DA I PR B8 47 12 VR 4R s S (L B 1R il o

1 BRFAERSIRERm

R 20 40 60-70 AR, BHE M A <8R
J5 73 K5 B A0 A A T S A et B e 4R 4k
A1 R FE” IX—RMKHE, I+ H AN 288 7 20
LR g A B AR AL U, R M, IR A
B Ik A A1 I B2 T R R R R) A0 22 A U ) 43 A
B E HHTR EOCME 28 d, (E2 /R E EE X —
JESASA R A 5 do 1 J3 A 1 A R AR A R B £ I
A& ey Ak g 15 H (keratin) [f] %
KB SHMPAEA S, TR, LR S
TR AEAN S E2 AR, WEMRAKR S
A HP R 2 E R F 0 B K AT KO 7R 5 9 Rz ik
WA R W P, 1285, W cormeodesmosin
A NIZAE F R A 3RIE, AR S i Rk
WZ O ERIE N, BRibZ Ah, 85 BT E T
73 A3 A loricrin A filaggrin (1) 3 1A 7E £ i T B4
i () o3 At sk A R PR B B AR AR . AR B AT
AT DU 3 A BT 4B B G BE , T e B D AT
DA 5 A JBUE B IR oAb 72 TR N B JRER B v
BT RS, HERZ AN AR
TIRBEMR TR, SR, EARJE W R XA
BREEVE AT . SIEH NREAHEL, BI85 &
BRI ER EE S S IR, FE KR S
FIREARAC, X —I RN 5 —J7 R 7S
AR 2 R R B IR L R AE 1983 4F,
Hosomi 25 "V 58 RN, K B2 1,25- — 34
A& D, A LLIET F i involucrin FIA 2 Ik i s 2
S oy A FE R ) 3R IE SR A 5 A 0T T R 4E 1 23 A
Staberg % "7 Al Milde 25 "™ {0 7 R B, 7E4R)E
o3 SR LI 1,25- —FR4EAE 3 D, S B R AR,
KGR EMEE FEF 442 D, %24k VDR KI5£
EEAEA . REA44 R D, KU~ =%




260 AR

8%

1697 AT LLBH R g AR AR S A, RII4EA R Dy
HSZARAE A UV R b () 238 St 6T 9 1)
S0 ok FE A R AR UMY, 2007 4, Sabat
2 UL 76 R B0, RS I B0W & R 1 3°,50-
R R (cAMP) [ R IX EFKFEL. BN
cAMP ELA7 $ihi] £ J53 % SO M 1 386 4 O HLs 5 5
HEIIRE 77, TR cAMP B B A #E 2 5] &k IF
TJRIER B R REREIR P 2% [kt 4h, 5 54K 7 Jun B,
c-Jun ] DLIE Ik 4% 41 B 5 B 25 1 Cyclin D1, p21,
p53. T B4 i AR K R 7 (KGF) &RL4i i - B
I 24 B B 9% i) B IR -1 (GMI-CSF) F) %% 57 ke 1 =4 48 i
(R IG5 S R T o AEAR S 03 £8 2 Rz 452 X 1) JunB A1 c-Jun
LiERAEH B M, c-Jun KEFRILTHEREE
MZ R, M5 c-Jun KIEEFEUER T JunB (R IE S
JIRRAR, B/ BB R 1 JunB A c-Jun B PK] 3
TEAFEXG R G 8~10 d, /Nt BB R Fb
MG, 18 d 5 A AR/ MR H e, . Bl
R 50 57 35 Il P R B e . ZH 2R 2 2 AR UK,
R 53 7N B S2 400 Bz Jbk 2 IR R 3 T L A Do U2 A L A
i B I REA A 4 (DR B A7 40 A 10 1 o J2 4
) SR B ARRRRAE P Bk AT L, AR R R
0 )3k 2 H 5 % o3 A S 5 AR s 3R B R )
SRR R, E VG ST AR 0 I U7 v 3 a2 A
HRAS . B IKESR K E45 3 7 DA SOIR IR 4E R . 4k
R D AU EE T IERAN R A1 5T RS2 P K i Bl
SRR T B2, (E R ey H A
HRIE, AREHIEEIGTT CAEE L B2,

2 THRSIRERR

B 7 20 Al 70 FAK, —AMBERIIPL 2 F
IR R bl R LRSS TR e P B
Ellis 2 %1 28 1986 K 1991 4FilF B ¥F ff1 25 fig 38 i
] T 40 SRIGTT AR BT . 1995 4, Gottlieb 2 B
R B, AT 0] R A P AR K Y it G 2R ) DAB-
389IL-2 fig PR AR J s i CD3™ #1 CD8™ T 4 Jfd 1)
B, WIMRERERIE. ERREH RN ),
— RN G PE RN a0 S B R B
WL VA 25 30 ok 45 0t % B0 AT T 4R B s v 7 B 1
IEA MBI IFAG, T 4N 2 5 B0 B R K
M FEMM. ] Christopher Griffiths IA A iX— & F,
BEE T T 4 M2 T SO R R I R S, RIS
I A T AR B A A T AR B,

EAR T 4H BN e 5 B50R T 0 1) 32 40 e,

R I R AN TE IR — SR () T 28 i 2E 4R TS s B0 i
R FEEIEM. 20 el 90 SRR, BB
& Thl 40 T — Bl S tEm, PR 9 AR S
AR R P oA 210K & B B Th 48 A 25 6 1Y) TL-2.
IFN-y F1 TNF-a, 1fj Th2 40 ffd 43 W () IL-4. IL-5.
IL-10 %5 75435 g i 25 B Ik J T B bk 2 TR) 376 it
2 g D50 B AN, 7F 1998 4F, Yawalkar 25 P %
BUAE AR 8 93 55 3095 S A7 TL-12 ) p40 7 FE mRNA
EReIk, MR TR TL-12 pd0 7658 5w B
SRR AT 1 B R A R IA . IL-12 BEWS 5 Thi
R34k, FETT 4> W IFN=y A1 TNF-a, FFLL, 240
AN Thl & SEERERER R EE T 408 ™. i
Janssen /3 ] #1] 5 1 anti-p40 H. 5, [% P 44 Ustekinumab
(Stelara) B T 4R J& 9 (VA7 3 BiGyT R B g ™,
SRIM, X —4510 R0 Rl TL-23 [ R 0T Bl 380
2004 4, Krueger V5808 2H 2 FLAE AR 5 93 5 3 93 b 3l
AL B W H p19 R p40 WF S im0k, T IL-12 1) p35
V5 (0 R IR AR AR S 0 B R R A R AR B i
IL-23 /&1 pl9 WHE 5 pd0 WHRAH R, Bk, 441%
P11 p40 V3 78 4R T 9 g Rk 2 AR IL-23 T A
& IL-1287 f kAl WL, 4R pd0 ST 3 FT i 4
(1 5L 5 P B A R 85 YR T R o e A 208 1A R
[K 9 IL-23 #1155 naive T 401531k~ Th17
S M, IR Thl7 46 fu 4 Wb TL-17 55 40 f 5+,
PRl it Krueger S #723 BT 782 )8 o A6 2500 Kb 67 2
Jkr T AR o0 AR B AT R BRI B ER g
Je JHk o A7 AE 3B K & 1Y) B 43 Wb TL-17 A1 IFN-y (1)
Th17 4/, WiH Th17 4] 58 2 5 BUR JE w i K
(=2 T 400 . Th17 48] LA4» ik IL-17. IL-21
K IL-22, T KB HRF 9 B0 IL-17. IL-22 7E4R )5
o9 b B R BRI P s Rk, JF HHRIAKCE 5 4R
JE8 995 B 1 B AR G, RE il TL-17 BN A AT gt
SRR R I E B RE BR T Th7
L sh, A 2R R RS 4 IL-17, 45
yOT 4. HPERIAIM . AEKAif. EWRgnf.
RN AN AR A AR B0 fildn, R IR
RN 3 £ b B ok B R 2 R AR AR K
yOT Zfiffl, IX4L yST 40U RS 73 Wlh K== IL-17, i3
HH yOT 2 o A0 2 A8 8 R0 3 B JEk P IL-17 1 ok
P B, H AN, Pantelyushin 25 B % 3140 WA TL-17 f)
vOT 20 &2 RORy" T Al /£ Imiquimod 155 /) il £
B R AR R B E A . BT IL-17 £ 4 S
WER SRR E LIRS, 2 MEYAFHIE T



Ephi

SRR, A AR OIS TR ) crosstalk 7 & £ 9 A IR B e 22 261

IL-17 B s B P i I 4R B s ey, JF BRI
XEHUARRA T R B, HRTiX Sy et 1
WiE 2 1L W06 PR ES,  JL A 1 Novartis 24 =] il %
(Rt TL-17 B RF 5 1 B o B B 4K (Isekizumab) 4%
5 [ FDA AUEIEE, AR PR T I PR AR S 0 3R
J7 PO g b pTIR,  IX g6 gh SR B Th17 40 g sk
yOT 4R T ECH G i 0 1 22 T i .

3 REBRPTHS /R4 crosstalk

IR S F B 0 A IR E T T MR TR
R R T 40 X — B nd #2 (B 1), (HEXT
T 40 i R £ 5 T2 RS20 P 22 T & 75 A7 7E crosstalk PL AL
] 347 crosstalk 5K 5| & 4R JE 95 475 R B 1R 47 Hb i)
W R RGE FEAHT T G0N 5 T B4 i 2 8]
[ crosstalk 75 A& £ J5 99 1 G % 1 1 L
3.1 THRIER T AR AR

7 TL-23 LUK Th17 40 P 1~ TL-17 A1 TL-22
RIAEEL G 3 BBk f ke = Rk E WA EAN
SR B SRR AEE B TL-23/IL-17/IL-22 #h 2 Kk
R 995 KR B K 9% MR A B K IR I RN 3R R e A AR
() E R 1L-23 3 2 SOIR G (DC) 43k
IL-23 55 CD4'T 4l g 4 {4y Th17 4 g 533 1L-17
ATIL-22. IL-23 9 f8 il ¥ yST 40 fg ™= A& IL-17 A
1L-22, ifi HIL-17 F IL-22 [ A 7E IL-1B /2 7E 1)
00T 2 2 25 38 0 B 7E AR S 9 M R Ay, TL-23

20034F: TL-23f
%1% F naive T4
M4~ A Th17 48
199348 : TL-12| \lfl, Ft4+3

64 1% 5 Thl

198642 : 3}
T 28 e v
TR R

Yaws

199848 : IL-128
P40 FEmRNAZE
BB B R

FBAL R

20044F:

STAT3it F 3| 2P/NR B K .
MR, A | mRaEE || EEAENRES el

ZHE W
PARJE Fa

(125K Th17 40 M50 & K yST 40 it 1) 4 =2 4T
Fhm B8, AR RE - 5 IL-23 MR
K FE %) IL23A4. IL23R F1 IL12B () SRE T R 2 A1k,
B SNP L5 5 4R 5 95 15993 Mk % 22 1EAH 56 B
IL-23 J7 ()33 5 21/ B Bk T DL 84088 e Ml
BN Y TG EERER . #F Imiquimod 5
SAR SR FERE AL, Tmiquimod A L% & TL-23,
IL-17A. IL-17F (93400 5 24 IL-23 524 45 i 3 )
Imiquimod &t 25 2 35 3 8L J& 9 50 IR 7 A2 1) R

IX e g U — i B IL-23 ZEA B R 2R KRBT
MEZIER . HAT, & IL-23 gk, 4
Ustekinumab. Briakinumab . & 4% 3% [E FDA it FH
TIRITERIE I Y,

BN E A, IL-23 5 5 Th17 Fl y8T 4
Gy TL-17, JCERAN P2 A Y B M . TL-17 AT {E
FH T R B M A R P 2 M ThRg. 2H—, IL-17
BE % 5 A U A AN e R Gk & 4k R F, 4 CCL20,
CXCL1, CXCL2, CXCL3. CXCL5#1 CXCL8""*,
CCL20 "] LAfAZE8 £ 1) CCR6™ [IZH M, L35 Th17
Y S SR, T CXCL &tk R 7 af LR 3L
% 1) 9 AT M an R RN R S, IR U A Rk
(R Sk FRAE o I 2 5% S 20 P B 3 A T R B = AR
TNF-o. IL-1B. IL-6 S5 i K] 7 i) b 2 K 4 it =
A IL-23, Bk, TERLT — AN 980 B2 G BT 1)
TEIAA 2 B, o —, IL-17 A LB 5 5 %

20054F
JunBA¢P c-Jun

20084F 41 JB /i1 K
B T

201448 IL-17%
Filsekizumab

HRA

K HIL-367E

20072:1157/DNA)| T4 |-
£ 44 fewiEDe || BERER
m, meTap || EF T
JB by o BB ;ngg

Bl RBRREFHRTHEETR



262 AR

8%

O R A 2 P K, G0 B-defensins AT ST00A 5K
REEE . IL-17A RIS BUE A G, HEERE
R AT 7 A L R R A R, R B IL-17A A
A RE S T A 03T B4 i 22 08 4t i TR - AR Ak R,
i RE % 3 £ PP B E K (AMP), Wl B-defensins Al
S100A7 [k, T Le 4 B K 1 B K BLAE 4R 8 i
B R R IA T BB R A AU E AL
AT A P2 1) AR B AH R AT A B D e, T HE
BAEZER R IIRE, W SI00A7 Be g 4 1%
R 20 i 3R 0K 28 5 K P Atk K7, a0 TNF-o. IL-6,
IL-8/CXCL8. MIP-10/CCL3, MIP-1B/CCL4 1 MIP-
3a/CCL20, i 95 S Bk " Hiwifik LL-37
AEf 5 H & DNA JE RS A V)0 B 58 R 40 i 43 Wb
KHE M IFN-a, IFN-a 875 5 #8134 22 41 ig (mDC)
Sy IL-23, 4G T A/ SRR RN 7. F4k,
Hattori 25 " th 038, T & Ik S100A7 5 £ i & i
Y 4> A AE G . ST00AT B 175 5 40 44 AH 56 3 5]
fEA L. MEE 10 EFNRIE. BRItz 1IL-17
AR 3 A T A i () 38 B o AR TR AL A R B
IL-17 6ef%175 5 U 4t i H ik 22 1 REG3A 1)
ik, 1 REG3A J#id#E EXTL3-PI3K-AKT 155
I ) £ 5T A B 53 AE JE (] loricrin A filaggrin
(PR SR T A7 T At M R B i, AT 5 3R
S 1) S i 45 A R I 1 R T

B IL-17 LAAR, TL-22 tH7E 4R S5 95 52 ik s Rk o
IL-22 FE % Th22. Thl. Th17. y3T 40 K NK i
4y 7, IL-22 J& - IL-10 S EE R i, M2 ik Ny
IL-22RA1/IL-10R2. TL-22 [f] 32 44 I A 78 G0 2 41 Jfd
HRRCIN R, TRTE R AR AN, AR m KL, TR
BRIEpH, IL-22 BE IR Ik A 0% A AT 1 2
TSR] AR 2 T RE, T TL-22 368 5t 4100 1) £ Jofi %% %,
YRR oy AR LR B . TL-22 S A TR
3% 40 i 4y 4k %L [ filaggrin, keratinl . keratinlO £l
kallikrein7 [k 5 {2 1 #5240 i 2 05 5 2 it
V& 1A 92 ) 3 Rl MMP1. MMP3 1 desmocollin [£]
#ik. MMP1. MMP3 Al desmocollin H. 75 B fif g 4
SEFRIRE T, IR EE A FOR A iR U b
AT 28 MMP3 5 2REAI M1 4E 55 H % . MMP3
Bl B R /N R A8 RE B A CD4” 1 bk T2 4 i 5 2 03/,
FH MMP3 GE% 520 CDA™ Wk 4ui it d U7 5
Ab, TL-22 TEARJE 95 B 2 R IR P L BB 5 2 M P
E AR, 4 defensin2, defensin3. S100 &
AT LL-37 &5 V0™, IXUedi i i A REFH SE K2R

PERLAH B A g0 i B B IR R R =, 5 8O ik 9 0E
IR 77,

IL-17 1 IL-22 [ 7 & E e 4F FH T A o % ik
11 SR AN 4 A A, TL-17 A IL-22 36 i [RI4E
Fo IL-22 5 TL-17 S| 0EOH J5UY A i ge = A 5
% [f) p-defensins. S100 5 £ &5 [ F1 REG3A"" ™,
B 7 IL-22, IL-17 i&AE-5 HoAd J85E K7 i TNF-o 5%
IFN-y #2 P [7] /£ H . Chiricozzi 28 1 K B IL-17 5
TNF-o BEHRIBA J5T T B4t i 7= 28 B8 2 (1) TNF-o0 F1
fily 98 PR 1o A AT I8 3k R DR RS R Ay AT E B, IL-17
5 TNF-a fE3LFH0E 356 MR MFRE. L, £
ANEER AR S1I00A7. CCL20. CXCLI1 Fl IL-8 2548
S48 AE 55, TNF-o F1 IL-17 # % [& 777 N FH T
VIR E S R . b Ak, IL-17 5 IFN-y 8
W08 A U 5 /E o TL-17 B [R5 TEN-y 3l 8 £ 52
FRZH A % FE £ 1) GM-CSF. IL-6. IL-8. CXCLI,
CXCL10., CCL2. CCL5. CCL20. CCL26 A
CCL27 2RI 7, XEalb e FREFAZE T 4.
H PR 2 PR R B R 0 B B 8 SR, AT A 2 E IR
o7 2 TR RO B, e AT g, AR TR R R T
IL-17 AN e $0 1 £ o T R4 i o A 5L R R IA,
E AR T A MR S G, RN I e 5 A R 4
gl PSRN =Y PSR SIEE e AN g nii]i I
FiAk, IL-17 R85 A AH A 43 WA ) TNF-a 8 IFN-y
EER, LS S8 0 I K -

giLRTIR, fERER R AR RS, MR
Y1 Jf 43 WA K B TL-23, TIL-23 5 5 Th17 88 y8T 4
JH A R Ak SR 20 s K R 1) IL-17 F0 IL-22 {E F -
TR AR T G L, O] 7 5 T RS2 B 1 R 1)
FIE KL A TE A PR PUR G T . SR, X L
FONN = BB T AR A ji 2 i S e i D e 25 L
JuIaE Th17 A1 ydT 20 Dy §E 25 6L 7 W K & 1) IL-17
VEF T F 0% B4R T 51 R B9, A T 4
554 B AN 2 8] F) crosstalk & B i), b A
JiTE B2 B R AR D T 4 5 AR TS e I — A
readout. fHi&, FEIXLEHFFTHT T A BUE A i 2
HRAR B R A R TR B b Bl
o BRI A TR
3.2 AR 4EMIER T TR

2005 4£, Sano 2 " K ULE A 5 Y 4T M Lk
FPERIE STAT3 1/, IR Z G 2 R BRI
WIFERA, A I, BE)S, Zenz & P
N BRORZ R A R RSt L A T JunB D e-Jun FESR



Ephi

SRR, A AR OIS TR ) crosstalk 7 & £ 9 A IR B e 22 263

/N BRI H AR R R Y, L A S A
H S100A8 1 S100A9 ik T &, R ZH
P2 R RD 5 A B K R . T HLIK SR A M
B B JunB P *c-Jun?* /N B 45 R e T K.
AN, JunB " *c-Jun"* /N5 Rag2” 238 3K 15311
JunB*?*c-Jun*** Rag2” /N ATBE B K T UL B
T, XL B A U A R R AR R DL S B
BRI R, 10T 240 B AR 978 (90 R AN 2 b
T[T, Bk, XA R R I IREI K T
MIETF “BIE AT 205 KARER” H5i8.
FTE AT T A M T RE 3R L, A2 A T AT T
i P M HE IR BN AR B R I K, I E R

X el 7 R SR I AT 8 1B T A
TR, FR A T R B 55 40 B 7 2B T e K
WIPE R 2 TE E A AR RN RNy T 2
ko #R1M, Gilliet SR TE 2007 45 & LA 5T R4t
W e 77 A )X R R AN ANE A 3 1) T AT G 2 7 4
HECHE, MHZS5 THREWIRE K. iR
TE 7 5k 52 45 5 #A T A B 43 W i P e K LL-37 fig
i 255 L5 52 45 A MBE AR DNA SR 00T 242 41 B A 5
R 40 s (pDC) | 1 TLRY, {4 pDC 43 W K & 1)
IFN-o >R 75 3 BEFE M 5S40 g (mDC) Rk 2. Rl
() 6 FE B8 28 4 M 43 WA TL-23 5 IL-12, 5 IL-6 A
TGF-p 3L[FEEHES T 40k 3R 4E T 40fh =
() B s e B U2 TIL-23 5 S T 4H i 434k S Thi7
40, Thl7 40 5w R & A IL-17. IL-22 55 4F H
THBUE AN, 753 BUE A REG3A 45
PUTRE T 0K A A 5T T A ) o4k, S B
bR A U0 R, TL-17 Aelg S S A R
TE R M 7 A2 B8 22 1) LL-37, SR JE W B 3
PE SN IHE— 2B TOR T f RO B 1 43 ik
LL-37, F43Whf) IL-1 S5 40 fa K IL-36 7E4R 5
B R R E B OCEZE R /EM . 2007 4,
Blumberg £ ™ 75 /N R kBB Ik 1L-360, K
AN 7 d JE R IR R ELEE AR R AL, A Z1EY)
AR TL-36a F RR R/ N B R IR, M dbad B2 9
PEA RO E . 2012 4F, A5 K I/ R
IL-36R 745, Imiquimod /N8 S/ B AL B
JRFER kT (H24 IL-36R #5911 (IL-36Ra) # iR )e
Imiquimod B& 55 /)y B2 A= {5 BH S 0 3 5 9 A
Mo FAh, 8L T R, IL-36Ra FE K] (IL-36RN)
E RS SCRAR (Thrl23Arg) 43 3 35 IL-36Ra 1) 4 1%
Pra AT ENE, I3 ol A 5 H B 20 B A i 55

RIER Rz B, IR UERA IL-36 R H RIS S
BRI K. P 5 KBL, Imiquimod T]
PLifs 5 CD11c™ A4 94K 41 i 43 i 1L-36, 1L-36 1EH
T A Y B A3 DL o e 7 3055 A T R
g o 43 W B 2 11 1L-36 5 H IL-36 #8755 A1 il
& BG4 B 73 W6 TNF. IL-6. % B Ik BA J2 CCL20,
CXCLI Fafb K5, 3 4E 5508 i vk 48 fa Al v T
IR E L Z, i IL-17 K IL-22 1B F /1 %
FCAH A s B s A BT 2014 4F, Aiba B2
— R I LL-37 v LA B 4% 5 3 AR T 4l il 32 08
IL-36y % IL-36R. LL-37 il it IL-36y/IL-36Rx 15 5
W% S IL-8, CXCL1. CXCL10 fil CCL20 [f13ik,
TS AENE PRI AR . B SIRAT M AN T 4ifie, A
ik, LL-37 AT R AE 4R 8 3 2 r ke 2 L4 R % ik,
e 53 T 4 I 4 WA 1 TL-10 5578 B R LA 233
(IL-33) 9 4 & IR A8 4R 5 i B2 B &b 7 % v 3R I8
IL-33 sk H ST2 52 44 W0 M K 248 i R T % ok A 1
IL-6. MCP-1, %% Th2 4l S JRERIEERAL s
DRI, 71 S50 BG4 RIS SOTR A0 i . T 248 i - [A] (1)
crosstalk 7] BE R € T AR JEIR I R AE K E (K 2), I
HIXFf crosstalk 75 ZL40 L - 41 i (8] (1) B B2 82 Ak 5 &
JORE PR A IR 7 i B R i P

4 FREE

Zx FRR, HRE W R — A B R RIS AR .
£ 5T B2 BRLFD T 200 it S At e 9% A0 M ) crosstalk
TEARJE IR KA R 6T 4 5 T Fs 4 e 1 38 B
BBk R JORE Rk AR B R (| 2). SR, HETAD
AVFZ HEE N RGNS« BIR SR 15
HIRAE, &MU B IORGE AL & T 48
BAER BRSNS FEUT FAPE RS T
YR ALY crosstalk 5 £ )i T BCZH ML An el /E FH T T 48l
A DR ek . A FLIE TR IE S i i K1)
WAL, A ReEBINE N 2. M B AL FRTA R
AR A2 T 20 o ik VA IR 5, T
B3 KC A £ 248 Jif R 1 B e v O SR V6 7 R i 0
W KC 5 T 4 crosstalk E45 TARE R, A4
SUEEXT T 20 0 53 Wl 1) 40 L DR - S AT V6 97 b SR I AN B
IRBFHBIT AR, Al Re 2 1E 15 24 5 16 AR S
MR K. SR, —EEES T 405 KC Bl ik
+FL 7] 24 5t fe ik BAR VG 4R S 5 B 8945 A 15 T
o L, PR REE RN EURLEE, L
AR R R T S A AU T R AR



264 R 528%
S100A protein
B-defensins
D - XL cnemolines
|wa / :IIE'\(Q;/S\
L TNFa 1S '\,
:-: =22 r "’~..E(i.“" Loricrin
Thi LL-37 Filaggrin
““‘.a / \ e . keratins
IL-6,TGF- LL-37/DNA
: {ow)iny camene
IL-23,IL-12 e, / (._'ic |TLN£
“’Bif?l_l.s": 4//? IL-36 IL-36
B2 SREFBPTHMS f R R KC)crosstalk
[7@5 £ X ﬁk] [11] Bernerd F, Magnaldo T, Darmon M. Delayed onset of
[1] Parisi R, Symmons DP, Griffiths CE, et al. Global epidermal differentiation in psoriasis. J Invest Dermatol,
epidemiology of psoriasis: a systematic review of 1992, 98: 902-10
incidence and prevalence. J Invest Dermatol, 2013, 133: [12] McKay IA, Leigh IM. Altered keratinocyte growth and
377-85 differentiation in psoriasis. Clin Dermatol, 1995, 13: 105-
[2]  Gelfand JM, Weinstein R, Porter SB, et al. Prevalence and 14
treatment of psoriasis in the United Kingdom: a population- [13] Ota T, Takekoshi S, Takagi T, et al. Notch signaling may
based study. Arch Dermatol, 2005, 141: 1537-41 be involved in the abnormal differentiation of epidermal
[3] Kurd SK, Gelfand JM. The prevalence of previously keratinocytes in psoriasis. Acta Histochem Cytochem,
diagnosed and undiagnosed psoriasis in US adults: results 2014, 47(4): 175-83
from NHANES 2003-2004. J] Am Acad Dermatol, 2009, [14] Allen M, Ishida-Yamamoto A, McGrath J, et al.
60: 218-24 Corneodesmosin expression in psoriasis vulgaris differs
[4] Nestle FO, Kaplan DH, Barker J. Psoriasis. New Eng J from normal skin and other inflammatory skin disorders.
Med, 2009, 361: 496-509 Lab Invest, 2001, 81: 969-76
[S] Mattei PL, Corey KC, Kimball AB. Psoriasis Area [15] Menon GK, Elias PM. Ultrastructural localization of
Severity Index (PASI) and the Dermatology Life Quality calcium in psoriatic and normal human epidermis. Arch
Index (DLQI): the correlation between disease severity Dermatol, 1991, 127: 57-63
and psychological burden in patients treated with [16] Hosomi J, Hosoi J, Abe E, et al. Regulation of terminal
biological therapies. J Eur Acad Dermatol Venereol, 2014, differentiation of cultured mouse epidermal cells by
28:333-7 la,25-dihydroxyvitamin D3. Endocrinology, 1983, 113:
[6] Schon MP, Boehncke WH. Psoriasis. New Engl J Med, 1950-7
2005, 352: 1899-912 [17] Staberg B, Oxholm A, Klemp P, et al. Abnormal vitamin
[71 Weinstein GD, Frost P. Abnormal cell proliferation in D metabolism in patients with psoriasis. Acta Derm
psoriasis. J Invest Dermatol, 1968, 50: 254-9 Venereol, 1987, 67: 65-8
[8] Voorhees JJ. Regulation of epidermal proliferation and [18] Milde P, Hauser U, Simon T, et al. Expression of
differentiation in psoriasis. J Dermatol, 1978, 5: 241-55 1,25-dihydroxyvitamin D3 receptors in normal and
[9] Sabat R, Sterry W, Philipp S, et al. Three decades of psoriatic skin. J Invest Dermatol, 1991, 97: 230-9
psoriasis research: where has it led us? Clin Dermatol, [19] Flaxman BA, Harper RA. In vitro analysis of the control
2007, 25: 504-9 of keratinocyte proliferation in human epidermis by
[10] Bowden PE, Wood EJ, Cunliffe WJ. Comparison of physiologic and pharmacologic agents. J Invest Dermatol,
prekeratin and keratin polypeptides in normal and psoriatic 1975, 65: 52-9
human epidermis. Biochim Biophys Acta, 1983, 743: 172-9 [20] Delecluse C, Fukuyama K, Epstein WL. Dibutyryl cyclic



Ephi

SRR, A AR OIS TR ) crosstalk 7 & £ 9 A IR B e 22

265

(23]

(24]

(23]

AMP-induced differentiation of epidermal cells in tissue
culture. J Invest Dermatol, 1976, 66: 8-13

Shaulian E, Karin M. AP-1 in cell proliferation and
survival. Oncogene, 2001, 20: 2390-400

Zenz R, Eferl R, Kenner L, et al. Psoriasis-like skin
disease and arthritis caused by inducible epidermal
deletion of Jun proteins. Nature, 2005, 437: 369-75
Samorodnyi VZ. Treatment of psoriasis by intravenous
injection of hydrated calcium cations. Vestnik Dermatol
Venerol, 1971, 45: 63-5

Staberg B, Roed-Petersen J, Menne T. Efficacy of topical
treatment in psoriasis with MC903, a new vitamin D
analogue. Acta Derm Venereol, 1989, 69: 147-50

Kaidbey KH, Petrozzi JW, Kligman AM. Treatment of
psoriasis with topically applied tretinoin and steroid
ointment. Arch Dermatol, 1975, 111: 1001-3

Macdonald A, Fry L. Retinoic acid in the treatment of
psoriasis. Br J Dermatol, 1972, 86: 524-7

Mueller W, Herrmann B. Cyclosporin A for psoriasis. New
Eng J Med, 1979, 301: 555

Ellis CN, Fradin MS, Messana JM, et al. Cyclosporine for
plaque-type psoriasis. Results of a multidose, double-blind
trial. New Eng J Med, 1991, 324: 277-84

Ellis CN, Gorsulowsky DC, Hamilton TA, et al.
Cyclosporine improves psoriasis in a double-blind study.
JAMA, 1986, 256: 3110-6

Gottlieb SL, Gilleaudeau P, Johnson R, et al. Response of
psoriasis to a lymphocyte-selective toxin (DAB389IL-2)
suggests a primary immune, but not keratinocyte,
pathogenic basis. Nat Med, 1995, 1: 442-7

Weinstein GD, Jeffes E, McCullough JL. Cytotoxic and
immunologic effects of methotrexate in psoriasis. J Invest
Dermatol, 1990, 95: 49S-52S

Primka EJ 3rd, Camisa C. Psoriasis and bullous
pemphigoid treated with azathioprine. ] Am Acad
Dermatol, 1998, 39: 121-3

Grundmann-Kollmann M, Mooser G, Schraeder P, et al.
Treatment of chronic plaque-stage psoriasis and psoriatic
arthritis with mycophenolate mofetil. J Invest Dermatol,
2000, 42: 835-7

Garber K. Psoriasis: from bed to bench and back. Nat
Biotechnol, 2011, 29: 563-6

Schlaak JF, Buslau M, Jochum W, et al. T cells involved
in psoriasis vulgaris belong to the Thl subset. J Invest
Dermatol, 1994, 102: 145-9

Uyemura K, Yamamura M, Fivenson DF, et al. The
cytokine network in lesional and lesion-free psoriatic skin
is characterized by a T-helper type 1 cell-mediated
response. J Invest Dermatol, 1993, 101: 701-5

Yawalkar N, Karlen S, Hunger R, et al. Expression of
interleukin-12 is increased in psoriatic skin. J Invest
Dermatol, 1998, 111: 1053-7

Trinchieri G. Interleukin-12 and its role in the generation
of TH1 cells. Immunol Today, 1993, 14: 335-8

Benson JM, Sachs CW, Treacy G, et al. Therapeutic
targeting of the IL-12/23 pathways: generation and
characterization of ustekinumab. Nat Biotechnol, 2011,

[40]

[41]

[42]

[43]

[44]

[45]

[46]

[47]

(48]

[49]

[50]

[51]

[52]

(53]

[54]

[53]

[56]

29: 615-24

Lee E, Trepicchio WL, Oestreicher JL, et al. Increased
expression of interleukin 23 p19 and p40 in lesional skin
of patients with psoriasis vulgaris. J] Exp Med, 2004, 199:
125-30

Oppmann B, Lesley R, Blom B, et al. Novel p19 protein
engages IL-12p40 to form a cytokine, IL-23, with
biological activities similar as well as distinct from IL-12.
Immunity, 2000, 13: 715-25

Cua DJ, Sherlock J, Chen Y, et al. Interleukin-23 rather
than interleukin-12 is the critical cytokine for autoimmune
inflammation of the brain. Nature, 2003, 421: 744-8
Langrish CL, Chen Y, Blumenschein WM, et al. IL-23
drives a pathogenic T cell population that induces
autoimmune inflammation. J Exp Med, 2005, 201: 233-40
McKenzie BS, Kastelein RA, Cua DJ. Understanding the
IL-23-IL-17 immune pathway. Trends Immunol, 2006, 27:
17-23

Lowes MA, Kikuchi T, Fuentes-Duculan J, et al. Psoriasis
vulgaris lesions contain discrete populations of Thl and
Th17 T cells. J Invest Dermatol, 2008, 128: 1207-11
Lynde CW, Poulin Y, Vender R, et al. Interleukin 17A:
toward a new understanding of psoriasis pathogenesis. J
Am Acad Dermatol, 2014, 71: 141-50

Coimbra S, Oliveira H, Reis F, et al. Interleukin (IL)-22,
IL-17, IL-23, IL-8, vascular endothelial growth factor and
tumour necrosis factor-a levels in patients with psoriasis
before, during and after psoralen-ultraviolet A and
narrowband ultraviolet B therapy. Br J Dermatol, 2010,
163: 1282-90

Johansen C, Usher PA, Kjellerup RB, et al.
Characterization of the interleukin-17 isoforms and
receptors in lesional psoriatic skin. Br J Dermatol, 2009,
160: 319-24

Kagami S, Rizzo HL, Lee JJ, et al. Circulating Th17,
Th22, and Thl cells are increased in psoriasis. J Invest
Dermatol, 2010, 130: 1373-83

Res PC, Piskin G, de Boer OJ, et al. Overrepresentation of
IL-17A and IL-22 producing CD8 T cells in lesional skin
suggests their involvement in the pathogenesis of
psoriasis. PLoS One, 2010, 5: ¢14108

Lin AM, Rubin CJ, Khandpur R, et al. Mast cells and
neutrophils release 1L-17 through extracellular trap
formation in psoriasis. J Immunol, 2011, 187: 490-500
Cai Y, Shen X, Ding C, et al. Pivotal role of dermal IL-17-
producing gammadelta T cells in skin inflammation.
Immunity, 2011, 35: 596-610

Pantelyushin S, Haak S, Ingold B, et al. Rorgammat+
innate lymphocytes and gammadelta T cells initiate
psoriasiform plaque formation in mice. J Clin Invest,
2012, 122: 2252-6

Papp KA, Leonardi C, Menter A, et al. Brodalumab, an
anti-interleukin-17-receptor antibody for psoriasis. New
Eng J Med, 2012, 366: 1181-9

Reich K. Anti-interleukin-17 monoclonal antibody
ixekizumab in psoriasis. New Eng J Med, 2012, 367: 274-5
Langley RG, Elewski BE, Lebwohl M, et al. Secukinumab



266

G gEEd

8%

[61]

[66]

[68]

[70]

in plaque psoriasis--results of two phase 3 trials. New Eng
J Med, 2014, 371: 326-38

Sutton CE, Lalor SJ, Sweeney CM, et al. Interleukin-1 and
IL-23 induce innate IL-17 production from gammadelta T
cells, amplifying Th17 responses and autoimmunity.
Immunity, 2009, 31: 331-41

Fitch E, Harper E, Skorcheva I, et al. Pathophysiology of
psoriasis: recent advances on IL-23 and Th17 cytokines.
Curr Rheumatol Rep, 2007, 9: 461-7

Nair RP, Duffin KC, Helms C, et al. Genome-wide scan
reveals association of psoriasis with IL-23 and NF-«kB
pathways. Nat Genet, 2009, 41: 199-204

Tsunemi Y, Saeki H, Nakamura K, et al. Interleukin-12
p40 gene (IL12B) 3'-untranslated region polymorphism is
associated with susceptibility to atopic dermatitis and
psoriasis vulgaris. J Dermatol Sci, 2002, 30: 161-6

Chan JR, Blumenschein W, Murphy E, et al. IL-23
stimulates epidermal hyperplasia via TNF and IL-20R2-
dependent mechanisms with implications for psoriasis
pathogenesis. J Exp Med, 2006, 203: 2577-87

van der Fits L, Mourits S, Voerman JS, et al. Imiquimod-
induced psoriasis-like skin inflammation in mice is
mediated via the IL-23/IL-17 axis. J Immunol, 2009, 182:
5836-45

Leonardi CL, Kimball AB, Papp KA, et al. Efficacy and
safety of ustekinumab, a human interleukin-12/23
monoclonal antibody, in patients with psoriasis: 76-week
results from a randomised, double-blind, placebo-controlled
trial (PHOENIX 1). Lancet, 2008, 371: 1665-74

Yang XO, Nurieva R, Martinez GJ, et al. Molecular
antagonism and plasticity of regulatory and inflammatory
T cell programs. Immunity, 2008, 29: 44-56

Chiricozzi A, Guttman-Yassky E, Suarez-Farinas M, et al.
Integrative responses to IL-17 and TNF-a in human
keratinocytes account for key inflammatory pathogenic
circuits in psoriasis. J Invest Dermatol, 2011, 131: 677-87

Nonaka M, Ogihara N, Fukumoto A, et al. Synergistic
induction of macrophage inflammatory protein-30/CCL20
production by interleukin-17A and tumor necrosis
factor-a; in nasal polyp fibroblasts. World Allergy Organ J,
2009, 2: 218-23

Harper EG, Guo C, Rizzo H, et al. Th17 cytokines
stimulate CCL20 expression in keratinocytes in vitro and
in vivo: implications for psoriasis pathogenesis. J Invest
Dermatol, 2009, 129: 2175-83

Nograles KE, Zaba LC, Guttman-Yassky E, et al. Th17
cytokines interleukin (IL)-17 and IL-22 modulate distinct
inflammatory and keratinocyte-response pathways. Br J
Dermatol, 2008, 159: 1092-102

Homey B, Dieu-Nosjean MC, Wiesenborn A, et al. Up-
regulation of macrophage inflammatory protein-3 o/
CCL20 and CC chemokine receptor 6 in psoriasis. J
Immunol, 2000, 164: 6621-32

Liang SC, Tan XY, Luxenberg DP, et al. Interleukin (IL)-
22 and IL-17 are coexpressed by Th17 cells and
cooperatively enhance expression of antimicrobial
peptides. J Exp Med, 2006, 203: 2271-9

[71]

[72]

(73]

[75]

[76]

(80]

Zheng Y, Niyonsaba F, Ushio H, et al. Microbicidal
protein psoriasin is a multifunctional modulator of
neutrophil activation. Immunology, 2008, 124: 357-67
Lande R, Gregorio J, Facchinetti V, et al. Plasmacytoid
dendritic cells sense self-DNA coupled with antimicrobial
peptide. Nature, 2007, 449: 564-9

Hattori F, Kiatsurayanon C, Okumura K, et al. The
antimicrobial protein SI00A7/psoriasin enhances the
expression of keratinocyte differentiation markers and
strengthens the skin's tight junction barrier. Br J Dermatol,
2014, 171: 742-53

Lai Y, Li D, Li C, et al. The antimicrobial protein REG3A
regulates keratinocyte proliferation and differentiation after
skin injury. Immunity, 2012, 37: 74-84

Wolk K, Witte E, Witte K, et al. Biology of interleukin-22.
Semin Immunopathol, 2010, 32: 17-31

Wolk K, Witte E, Wallace E, et al. IL-22 regulates the
expression of genes responsible for antimicrobial defense,
cellular differentiation, and mobility in keratinocytes: a
potential role in psoriasis. Eur J Immunol, 2006, 36: 1309-23
Li CK, Pender SL, Pickard KM, et al. Impaired immunity
to intestinal bacterial infection in stromelysin-1 (matrix
metalloproteinase-3)-deficient mice. J immunol, 2004,
173:5171-9

Wolk K, Kunz S, Witte E, et al. IL-22 increases the innate
immunity of tissues. Immunity, 2004, 21: 241-54

Zheng Y, Niyonsaba F, Ushio H, et al. Cathelicidin LL-37
induces the generation of reactive oxygen species and
release of human o defensins from neutrophils. Br J
Dermatol, 2007, 157: 1124-31

Albanesi C, Scarponi C, Cavani A, et al. Interleukin-17 is
produced by both Thl and Th2 lymphocytes, and
modulates interferon-y- and interleukin-4-induced
activation of human keratinocytes. J Invest Dermatol,
2000, 115: 81-7

Nedoszytko B, Sokolowska-Wojdylo M, Ruckemann-
Dziurdzinska K, et al. Chemokines and cytokines network
in the pathogenesis of the inflammatory skin diseases:
atopic dermatitis, psoriasis and skin mastocytosis. Postepy
Dermatol Alergol, 2014, 31: 84-91

Sano K, Chan KS, Carbajal S, et at. Stat3 links activated
keratinocytes and immunocytes required for development
of psoriasis in a novel transgenic mouse model. Nat Med,
2005, 11: 43-9

Diani M, Altomare G, Reali E. T cell responses in
psoriasis and psoriatic arthritis. Autoimmun Rev, 2014,
14:286-92

Nickoloff BJ. Cracking the cytokine code in psoriasis. Nat
Med, 2007, 13: 242-4

Blumberg H, Dinh H, Trueblood ES, et al. Opposing
activities of two novel members of the IL-1 ligand family
regulate skin inflammation. J Exp Med, 2007, 204: 2603-14
Farooq M, Nakai H, Fujimoto A, et al. Mutation analysis of
the /L36RN gene in 14 Japanese patients with generalized
pustular psoriasis. Human Mut, 2013, 34: 176-83

Tortola L, Rosenwald E, Abel B, et al. Psoriasiform
dermatitis is driven by IL-36-mediated DC-keratinocyte



Ephi

SRR, A AR OIS TR ) crosstalk 7 & £ 9 A IR B e 22

267

[91]

crosstalk. J Clin Invest, 2012, 122: 3965-76

Lowes MA, Russell CB, Martin DA, et al. The 1L-23/T17
pathogenic axis in psoriasis is amplified by keratinocyte
responses. Trends Immunol, 2013, 34: 174-81

Towne JE, Sims JE. IL-36 in psoriasis. Curr Opin
Pharmacol, 2012, 12: 486-90

Li N, Yamasaki K, Saito R, et al. Alarmin function of
cathelicidin antimicrobial peptide LL37 through IL-
36gamma induction in human epidermal keratinocytes. J
Immunol, 2014, 193: 5140-8

Balato A, Lembo S, Mattii M, et al. IL-33 is secreted by
psoriatic keratinocytes and induces pro-inflammatory
cytokines via keratinocyte and mast cell activation. Exp

[92]

Dermatol, 2012, 21: 892-4

Theoharides TC, Zhang B, Kempuraj D, et al. 1L-33
augments substance P-induced VEGF secretion from
human mast cells and is increased in psoriatic skin. Proc
Natl Acad Sci USA, 2010, 107: 4448-53

Komai-Koma M, Xu D, Li Y, et al. IL-33 is a
chemoattractant for human Th2 cells. Eur J Immunol,
2007, 37: 2779-86

Martin G, Guerard S, Fortin MM, et al. Pathological
crosstalk in vitro between T lymphocytes and lesional
keratinocytes in psoriasis: necessity of direct cell-to-cell
contact. Lab Invest, 2012, 92: 1058-70



