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M FH 5L kallikrein 5 (KLK5) 2357F M &4, protease—activated receptor 2 (PAR2)DEHZLA 11T
thymic stromal lymphopoietin (TSLP). interleukin—31 (IL-31). nerve growth factor (NGF)72 & &g N
THETRIGITB TP AR AEFE T DIEEF R LT, @eARZIL IHEIFED DD 5 T
TNWEI R T AH P (SP), gastrin—releasing peptide (GRP) IZ& > CTHEH A I BESNDHIEE
G LTz, OFBENIZa 7 U7 13 AD OFEREMED D B OIGFIERNC A2 AT AL, ®fx
G DD P B H-F DO RGERAL & U CRIKIEEEZ, Bal, RIS AIEE NN+ 52 8%
HR LTz, @D DUV AR ZEITED PRI T, B SR | PRBE FPAX Tdo D H I &R S 1R 0D i TS )
DR T AHZEx U7z, Q5 1 IR B~ ORI 2 BT R SUIIZ &0 B2 3617 D i A
FRENDIM N SNDZ L AR BT, P E 7B A BEMENRE OOy L - & i IR 72 HE SR O FifE ST
(ZHRE LTz, St P 5T 2HTHRIEE AT 4 = — X —DRIEICH T D2 ENHFFS D,




(#%=(1)

EANEE 131025
JO0CHES S1311011
FR 26 F B EEIFAIL K FBRRMOHRERBATIEEE]
MREBRABEE
1 SRR AL I 2 K% g
3 HEMEmA B [ S ST
4 FOCIHRETEN TR 2-1-1
5 BRTOCIING AN DDA DIEFEHRARI & T 1 - TaRers BT O B e o Hi o
6 BiEa it Y A0 %8 WAV
7 MERRE
MERREA i GE B 4
AR Y i
8 JOUIHrSMMAEES 19 £
0 BUBERS _BI R (CEWEE> _AX-#2
10 X TAOSIHIMIS T 2ELHRE
REEL | B B TASI R COHRRE FOST IR CORE
_ | mEERcES<HRAD
-mm v oo . 7o 4\ . =1
FiE EDRA%
B
pwms | EEE-MmEE | s@EemEssseal | ZEETE07IC
TEE ] s 2 PO HRIEME DB | >
ZEAKARAR)
" | ERBEMARTFRICEETR | ERESZA SO T IO
BE B | U0 MAROBI L A OHRE | —F T IR
Mk & 7 0D il ) ZRAKRARAR)
CD26/DPPIV &HTRAVR U
ks | REF ARG | P OBEFRCLDENA e .
* BEE-EERE | FISLEHDHIHTBEH |, 2 o a
, TEIRHT)
I
. L EREZNSOF IO
VAN ) ) B ith 2 N
— NFREREF | REHRE(DALESID | T e
BEEX | gz 7) D4 FHAB DR —TERMRETRR
EEIZHT)
o s | G AU SOBEBH BRI e
s g | WRATERR o sngappmcEg | SRR 05270
Li=h D ZMEE D $ = ¥




(#%=(1)

EANES 131025
JovIrES S1311011
o = g s o | RER AN RRAT AT — N
Lexe |EREEERE 4 alcrvazsizg TEEFPS07IO
-z =t O AR —F (A Sy REEHT)
- RERBIZETH5S5F /Y -
" EREEEHR | e BITOT Y | g mmensn7 IO
RS kel - eosermmEmoRs | DL
EWATRICEDIEMHER .
ppe | BEGTDE. | ERERARESORIER | oy u sy T
HEBT | e IECDMP A DIIE DA | 3 mmme nesmin)
' FEREORY
T 2 — 4 =
- BEEE 7L | PRREEBISYST/Y | ey s sy T
‘AE B N - Ah-ESIFREBERDOIE . -
- T AN —F (R S BARAT)
: BREZA L5070
: s = o . 4 TLILF—HR K -TEMIEIC _ . -
BEBA | BREEH-E | L s | TR
—— EEMIUTIN—TRED |BEREENMNSOTTO
i | BRI hmc a7 —tam | —F(BERERER
2 OFLRERBEATEE | i)
ERABBECHIIND |
MEE— | FREPME | soREwEoRELas| Po s o070
s D RA S F J 23
N BBt 5o A HERT - BB A \
HIESRARZE-% | L] e Ly | ERREFENSDT T O
AHRE | opems o b P OREENE | 5 s mmin
BRRCADHZETEM | o s
MIRX | RERRE  EREBLCELINTR | CLE 02 DT IR
REHEHE 0D AR PR
CLLET
M%)
AR ETRER | AL OREAA—SL T T | BRENBRABEEE
FRBEA | EEEFRF | EEAN DA ORI | FIL MR R A48 82
= S D E5E B RE
>4 4= =} b e
Tk | DA EEEE gy e mus
WEEY | REBEFRRER S| 02 s o | P FHE DB LR AT
2 p o =R | g0
P B, L BEAT(I—5—E%
Tl | D AT RS D SPRERE | o maikicm T s
RETE B DR
B ER KB | S RESICEELEEAE o
OB | 28RBS | MDA QOL 52 HEE | Lo M OBKREEE

FE - 3%

(2D T

HELI-EFRER D




(#%=(1)

EANEE 131025
JOovzHrEE S1311011
<HAEEOEFKRTMAERREBEZST) >
[z
7’0V 19N COMEIEE e -84 MEEKS JOCzHTOERE

(EEORH:F £ A H)

) —

EERMONE BA | 28 BE OB BE | BRERSE | JODIIrCORE




(#=1)

EANEE 131025
JaCIorEE S1311011

11 BIFEH RN (X SHELATIER )
(WHEITOCIMDEH-BEERUVEHEOBE

ENT, ATRRERE O BREER L RATECDEDIREE, it 5 el ONPBRR ZERIZE-
THAUDLER A 72 AN ARSIV TN, H R B R R P A 7E B R B = P28 Pl BRI 4
DER 5 HK DB AR E K EEMETHE B> TA UL R (BR B K] B E R ) OFSTERE DO fEBR L A4
IHDE (QOL) Off) k& B LI-AFEIC I A, OBREE EIRNIZ L D85 TR BLO L BT, @4
RS DAL OMFEMEY], @BREERICIAZBOMEOREEZ BfEL TR ESE T
77

BrBE A B R AR, T2 2 RICEIRHI N T 7T RE R T T A E B0 AL i B B 45
DB RIERNZE ST, BIEDOH BSER D LR T 5720, TR IR EEDN S LD 20,
i ARRCMNP AR ED T REE L, 23, TV —JREB | A VAR B IR, B iR,
R BRI S bk 4 7R BR R BRI BA R FRICATREL . B a0 e g O RIFEMoE LA EL
THNDERKIETHD, T, “ERMEOD DB PR EFIEITHEI 72T Tk el BLBAKIRIES
e AT 8 OIRIRICAT REL CTAL, AR, B RFED) OB, F7 18 - s B s b =03 708,
QOL ZE LK FEEAELN 72 M E L THRRMSI TV D, L L7 s, BEAMED D D5 SERAE X
RIZNCARIAZR SN L, ZOIRFILE R B OREBIZGC TR HERIE THY | FH IR R I HE S <R AR
Wri 721G L DB DOV LIN TS, 2OLTEE R b, 2011 BT AU [E LA AR R T O 38R
%521 F7=“Center for the Study of Itch” D3 KENIGR Y. INAH2E | K E THS LM ZED B S s E
S TWD, RIFFEATIE, BT S DR T EEEPEN D S O R R RAEEN AP T 52T, #
BN D AP CTEDHZ LA MR THIO TORT EEHIT, ATEREDZLIZE DN D HFEIED 5y 1
FEARE DORRBAIZ B 3236455 EIF 2728 BB D I B3 A0 2875 B Cld it {2 — R L T 5,

AREETIT, REEFHIEITO DDA ICE#E T D TR R Z T L L 02D Bk B IR B DOFEIE
RV THELDERND DY A AL E ST, TR E R L B R 2O i 7 [0 0s5F DO FE A
FEFF2 R L R BRI 72 D AIRIE D TR R S 55, AFREEHEHET L 8T, ARIREOY
AN T 2B B TR IK B R SR ORI - TEHIEDOBIFITIANT T AE ) 7y -0 W A — R & R 316
LR (AL —vat U8 —F) OFBHEEICENLZ LI sns,

(2) A

AFEETIT, BHE R EFICIAIMEFETEOLE, Bt 1 O &ESHOm@mY | BRiE
EEFFEFTOT 0y 27N ETH ML TET A - BRRE EFEE O hiph, ‘AT 4 —x—L
SRARRNT” | P RIIERAG TR BLUEBRNT . “AIv I AfjMT | “AA—T U TN, “ERET L
FEAT . PR BDRKIK 75 BETE A OB 245 B T DI TR E 156 4527 LTV D, ZHUT,
HATENF O HIERZEE R AUE TR, A A—0 7 DRIARFEA #et% (CEFLARFZERT) | A
{bZED AR FEHE LR ZARF SRR F R B E O R AR O 11 b B2 B ER R D 4 4
AR TEE L L TBINT 528 T PR R O EE K> Tn5, F2, BN E (T—2
av T RO R UT L) RS O OWFSERRE O IEIR A F ST D528 T, M EE O AN
IRIEHEZ RO TUND, RFETITEIRE 11 4, KFPiA 9 4. PD11 44, RA4 44 O FAF5EH D3R
BEPE 2R FEATIC I T, A ZEICBIE T AR A HEE L CUD, 5T, AT A1 783
TR E NS IVERIR 52 L C FEAMFZE D FERE B 27« R R E 2 O T 924 OB k& X
S TS, FMERREAR X B E IR O A A B I EBL . 70y =7 MO R E T E2 X > T,
JE R B K2 S OBFFE SRR HI I3 HE > CTRY, GBI FEE MO OEMIC RGO E&EIL 2T T
W5, EHIT, MRS LT IR RIAFZEERK 22D L, AR AT AR T DRI L 72> CD,

(3) AR ER - SRR S

YR AL, NE R B R AR R 5 B 22 b 2 5 8 BEICER EIITUVD, KEREE R 5eR
Bt I fiti a% C b D BR B = A48 AT 2 A DM SR 48 it R D FE i & (X > CUVD, B, MaEFE 747 m* D5
BREEC. H RFRIA04 OBFZEE IIHFZEIHEF L TUND, ARBFZED T2 2013 H-FE (SRR 25 A5 FE) LUK
IR E S B geEE L . 2 ORI HBERIZLL T O#EY Th D,

D QTRAP6500 LC/MS/MS System: 4048 W5 (168.7 B/ H) (2014/4/1~2016/3/31)
@ ML —Y —BESS Gated STED 7w 77 L —Ry A7 A 901 BER (34.7 BE[E/A) (2014/2/9~2016/3/31)




(#=1)

EANEE 131025

JaCIorEE S1311011

@ KA ENREAEMT S AT NTAXIScan-FLTM): 219 FEfE (9.1 B/ ) (2014/4/1~2016/3/31)
@ SCLBA-Real A7 A: 1782 W[ (71 BefEl/H) (2014/3/27~2016/3/31)
® SH800 My HL A7 4 268 FEfE] (10.3 K/ H) (2014/2/1~2016/3/31)

(4)EBIRR-AERRESE XTE.I13RV14IZHETIREBICETHREY * 213 &,

<BEFTOEBKRKIERVERE>

1) EHEDIX, ) EhER A IS T DR CFE IR - Sema3A DFEHLAELG K] - RORaDT I =
AR OPIER T TR LL-37 1L TFESnAZ A R LZ(k 29, *31), ZHb Sema3A F5EA
FIT R —MERZJE % (AD) ROR T A AX N K T2 EEHETED D A DI TSR I T DAl 43 1
LiebZlmR LT, i) DO HDIERIEIEIZR G T AR EME % in vivo FIESNGRERIEIZIDEE
KLTZLZAH  BRFIVIEEGFE DD D HE HRIT Db TNV EIV g, T AZ P (SP).
gastrin-releasing peptide (GRPIZL > THEIZ AImESNDLIEE RHLZ(k106), INHAZE
ROFEGEEZ O T528 T, FHEL ~L TOEHRMEDN D AIRE OIS A D HIFFS LD, i) AD ET
JVNC/Nga v~ T ADFEENIZI 7 a7 VT IEHALIREA CHHI /P AV % 5 LT LA DT
N HIS Gk 1), BFRENIZaZUT 1L AD IZBITAHEERMEN D DTG EIEAN RIS 2%
RUTZ, 2) I, FRIZAICBWT G X VBB S RIR(GPCRIO—FETHhD GRP AR
(GRPR)IND A DARIZEIZRI G- L, 1> GPCR LFH AAEH 352 & TP AR EEZ HE T 52 LA R
SNTWD, BFHOIT, AECHIIIZ 31T 5 B FE GPCR OFH AAEF &7 I OARFERIBNZYE B LT~ fi#dT
12XV, GRPR MU 7 L H ez 5K 1 B (mGIURDE T T /3w Al Z BIRAIRDME AR5
Z&. mGluRl & ATR I REAMARCEE 28 MiAe B CHE AICHIRIL &9 Z &2 NZL72(3k57), GRPR
—mGluR1 —AIR D =FHHE AR, BL OO GPCR L0 AAEFIZ L0 IREI A 2B 1T 502D 1
SN D A REMZ R LT-, 3) BEDIX. ) LTB4 ICk-o THEESND) W AHITENL, LTB4 %
IR THHBLTHEHIZEED ONO-4057 2~ A HF R 5T HZETHALIZZ 0D, LTB41EBLT1
ENL T AHREFRERLTHIEE R U, BLT1 ZEEE LT EEEPEN D A DOIRIERIED B IS
TENHIEEND, £ 1) TIRRUERMEY O —F E BT 2T B OWIEEMESLL . T D5y
Mgz T, B, AERT D EIL R CRZEES> AD B3 IBH-E 7 LB O iRk 5%
NORHBPEY) DB CTh b, 4) BMOIX, LL-37 23~ ANBIIZ/ER L TRERCT 7% R
I A —ROIEHALZFFE T HAD =X LD ZITV, LL-37 2SR E D /A 7L iEDFE
HERAZIT LT AMERENICBATLC, BRI 23538 952 8& i LTz, 20 LL-37 (2 XD BiEk:
Bis& LL=37 OB ALK D )51 Mas-related gene X2 23R 5-FAZEMHLNEZRD | ~ AN
FENZ 30T B B FERL O 7= 72 R B, N D 2L Z2 /R LT, B) ARG, Eifk, HELEW LT, )
CD26/DPPIV 4311250 D FHETRC CD26 L7 3d A B A - OF FAE I DUV TRET L 7=, fil
HNEHEA, AD SHAEO BE MIEICRB W CREME CD26 Bl EHL TRY, hpAHr AL 4 Hiik
T FRSP e ONGRP 72 E %4k | 3D A BE KN 1 D3 8L E R/ LA A /R LT, BRI, el b LT
EAAL D IP-10 25 AD FrEIC LA 352825 R T-, SP <> GRP, IP-10 (% CD26 O ¢ DPPIV
EROFE THLHY, CD26 X NHDD KT DI 2 L T A% il 35 el REMEAS RS NTZ,
i) CD26 1% AD 12 b DJF KK F- periostin LA IRE LT HZ & HLHE L, D ipAIEEOE AL
(R 592 Al REME N R E I, 6) EFDIX. WAL LD IITIIT DTE RIHITL D 57 1K D fif B
AT IEF PR RB IO E R B E IR L COA R BER CIE 38 B L 72y ERC/mesothelin
(LLF ERC) % P ER Hp iz R O R5 28 MR | 258 S BlS 52 LT, epidermal growth factor receptor
(EGFR) OFBAMNTLHET HIEEFE AT, T, 70 FAERIRRIEEL THWHS EGER FHEAID
BIERELCTRER LD “DOBNREEER > TWDIEND, EREAIMERICE 595 ERC 1X
EGFR O3 H A TLHESHAERRHY | G E 5T A A B> vl REtE A RIB L7~ 7) FHE
B, AR E BN BRI LD EBIERIE LD D D FIE | DS AACTE B ORI 21T, 1) IR = H
BRARL AZH L C~A 271 RNA (miRNA)Z I L@ s -3 BRI N L0 AT S AR O3& -+ 2o /%
JRBUNEEN T HIEER A LT, Fi2, i) ARBUNREEIZE S DO X MBS & R A R
L At D miRNA 25T LTZBAR -+ H# U IR BLO BB 5352 % FLH L7, RNA 43173 toll-like
receptor 3 (TLR3)X° TLR7 /L ThipHram Bt DL NADIE RIS > T D AERIET D
JEBIHAFTE T HIEND , RN E SR — DA — P H DB Z I RIE LT, 8) s AL
T AD BE DR ERE TIX pH B ER TR, ZDOAD =X DOV TIARHTHS, ILED
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X EARDEH LT Efb-=bufb ARV RICHEEL, ERANO pH #MEICE 595 carbonic
anhydrase (CA)D—#E T2 CAIL A3 AD E7 /L NC/Nga ¥V AD K JEIZB W = h{biEEEZ1TD
LT HEEEO pH B ERESEAI LA RHLIZCk132), ZO=r{biEE L, AD OBmAIZER N
NI P — L ATIERD O AD TT /L~ ATIE AD BIELIHINSAEL T, 20 8H
IZ CAIll =r{bf5EIL AD OBIBHIFR ERIFRL  AD ORIEHIEE DL DIZE G- 52 E0RS
iz, E512. 9 EDIX. i) AD EF /L NC/Tnd ~VATIT L ERDFIEICLE, FeJEZFm pH &
UNUTHEREDFIE L 72 DR K R E D B A 3528 IR SR A DB SND RO DR
ITENEIN T 22 &% R LT, i) B2 pH 28 B L7 NC/Tnd vV AD & T, RENAFIETD
‘U777 —8 KLKS ZL X7 O3 T & K OWERTETED TLEL TEY, KLK5 23 PAR2 DB %
fEEL C TSLP FEAEZFRIE 4 A2 EDVRENZ(x 25), i) Th2 Bl RS2 HI I 5% —H A+ b A
VTHY, EENDIHEERTDAIEIRIBEN TS TSLP 2 NC/Tnd <~V ADFENIZHESH 54,
DOHATEN N E ST, Fiz, TSLP OREALEIRFIZ, DDA K - ThD 1L-31 RFELA~DHIFAH
TR R 258 8 4 DA ik IR - NGE @ mRNA B EL N2 AL, £ pH N EHS
5HE KLKS 23EMAbEI, PAR2 DBHZA /L T TSLP, IL-31, NGF X Z#NSE52 L Thdp sk
ERITDHIEIIRINZCR25), 10)AH, HEDLIX, 2 dAkr LT 5 ERBOFE L AMiaick
D ETINHED ORENZ OV TR LT, ZORER, SIPAIRRIZE > TR AT TNF- o
ZREA L SR TNF- a 13 DZ RIEZ I LU CREACAINIC BT HEEME endothelin—1 2
IL-8 ZEDORIEMET A MIA LT ENA L PEAZTUET DI EDRSNIZ(k 134), AREICID, ETI3
RARHT B 5 DN E MDD RIEIZ B 59 A2 DRI E 172, 11) DDA RT3 R A BTG
NE'E DO EN R T 57280 SEROIZ, &7 FT A PR EIRE A A7 7F U7 L2 R(PtdGle)
L OZEDRARIN—E A2 {HLIZE > TEOLNDU Y IR(LPG) D & R « i B R 107 R A8t N1 &5k
FrT7, LPG I35 & (10 nM LAT) "CHEAE B D J8 R A% i 58 At D il = P 6 L 208 ORI B % 5 |
T A K COFTE ISR T”O72RW e MBRRIC S BICE F5 PE, Ptdins IZEVRR A
HTholo, INERIT D720, LC IZLD 0Bt @S E &0 et A4 TV T 1 — M AE
ot B < EREIR AR BERR H A 3R A RS D PrdGle M OY LPG i HIZ R Eh L 72k 100),
QTRAP 6500 % F\ N TH 72 DM ik 4 O AEBE MEAE A 75 LPG O i B « i 8 R FRAT R 2 A 4
LCW5, 5%, 18- BB DAL DI EAT 4 = — X —DRIEICE T DR EIZEN D LN
WS N5, 12) 27 (nasal salute) [Z E DRI THIEINDHD, FRFIZEDNDIHDH;
SIMVE &G et 2 BR AT AR )SOME L LAY TS, ALK, EXOERIEIZBITS
SBZTVOEKRDE (Rt ONPHWE) D% BioPlex AT al T LARIEIZTITU,
TSLP, MCP-1, G-CSF N2V DHF— AT 4= —F—ThHHI L% R LT, 13) &) Tr~h—
FZ(SLE) & AD @ DNA $EIHEMETUHERRZ DNA AF AL ZHLE T 5B TEME (DNMTL) 2ME T L.
miRNA 23F DO#E GHENC BE 5, B)I5I%, SLE & OAD B E Oz GyE M T2 35175 miRNA O
B2 R at L MR B COIRIRICE TS miRNA #4172 epigenetic 7@t a 822425 H W
T IfiLH miRNA OEER A E B2 MESE L. SLE 12 Ffl (fE) 1 Je9ERIT% TR 515 28 fiE
@ miRNA &, FBEUK T35 4 FHO miRNA 2 L U7z, 14) fRREB % e (PHD OJFRNIRIES
FRRIEEIZLHLEDEE Z HNTWDNZF ORI TH D, FEADIX, NE TR A B K& O8RS i %
T PHI BT —NEEFEL ., ) PHI ORAERBITEHIZBX 72005752250
L7z, RIT, #RR B #%0R (PHN) BB 1288\ T, PHI OB ICSOW T v — s 2 EfiL7-&
ZA. i) PHI OF AR 1L, BRI 71%, F8JE 1~4 » A d52E 112 48%, 6 » A LLEDIEMERITH 51%
FETHI L% RH LU=, PHN QRS EDD HOFRE ZIFARB N 2N Z 85, PHI D% A 13 PHN
LILE—TRWZEDNHEIBAL 7=, iiD) 18MEHIE T PHI AR5 HE TR AL RFEL TRBY ., #hikfE
EMEOKTF BT 5 ENRIBINT, 18) #RIREZ % IZHBL T 20 A ORBLRS | ZDHp
Z% QOL K> ADL(Activities of Daily Living) (ZMIE T 52 ZBOFEMII AR THS, 1L D BIX, )3THETY
EBREAT T2 A, RIS R BB O —EBIT, I8 A~ DRI (IR BT E DD D AN BLL |
ZDOMPIHIZE ST QOL X° ADL 3E LK N D a[REMEE R LTz, i) M ER K B i@t o
TR %M RE B IZB VT AEARDLIBEDOEIGERRI2E2A, R EB A, MHD O
B LELTHIRIBICH - T, i) DD EBE TV T AT D A Z 88+ 2 AT REME S a4
SNTWDTLH A PIROH BIZ AW TR LA, MRS %O IR T DT L H A
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DENMENRE 2B, FRROFEES LI, BUE, HHRIEZBHZO)D A QOL R° ADL IZXIFT
W THAREZ 1 DONPIHRADT LIV DM D 2 SOEFIRIFFEEIT> T D, 16) HitH->
WHZEDEH MDD (cholestatic itch) IFPERNAHFRICEE T 5L DEH 2 HIL TV, ITHFET
WX, DV UUNEE TéHD lysophosphatidic acid &2 DOFIENZES 5925 autotaxin (ZEHLAZEFHHIL T
%o AR BIX, 7> hORIEE RS EE T BT D8 T8 2 & &I 35 2852 BT, T D
BB R SR T VA ERL | S8 TENZ & &AT 2L [FREZ, P DOIFEAT 4= —&—DYE'RI
I AR HAT ST L2 A RIEATEN R DL NET LTy MIBW T YR E N EHT528%
U7z, 17) PEBIX, B i K O AT 35 1T DAk 35 f 2B 12 B3 557 1 ieiA% oo Je@ i 1
HEHLU D) Ty MEMEMIRERETT L2 HWT, KIMAERE ISR A& MR~ — I — DL )
K OGRL/ER 24 9% L-carnitine # 5\ L AB RS O ET21T -7, L-carnitine # 512XV K
i S B DR E B LA PE M R A DNA FEE 1 3H#H] &40, PTEN/Akt/mTOR 7 /vis
EREHIEL TR ~—h—ThHY Bk neurofilament H DI IN9 A2 & THilizg ] ¥ E4
IR AZ L2 LTk 91), i) 2 pADIFHHAEIZ B DR S FE K1~ Sema3A D FE LA 2K
FEZEE T VO M JE L i I I L7284 18 ENCNT TR T 95282 AL L7, 18) fiA
DIE, I B IZBHIE L7 BRI C L o0 b A i 3 2 18 LI X BERERY MRI 38 X OVREAZE
KA AL A G D T EhO RN D BB FEEZ R LT, 1) [ DD BB G T DA =KL | %
fER T H7- 012 R DD Z DEE | 23R e b2 A DB & U TR E 7/ D 5 FF
H IR0 Z ORI RN ER ., BEl, PRI T AIEEI N 52 T A ERITIEE%
LT 193), i) 22PN ARV o IR I S PR A T 2 D IR O INTE B 2-#% RE ) MRI I KD f#ATL 72 &
ZA PHRERRSRAR LV o7 TERE R . PR A | OTEEh IR L\ B EZDOPRBEITZ DL DOIEENIZ
FoTAELDHZ LA WLk 147), i) FR5H 2 EU R SR A B 1 IR TR R IC 52 52 LI KD
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To whom it may concern.
Segrate, May 18th, 2016

Subject: Evaluation of the Researches for Intractable Itch in the Institute for Environmental and
Gender Specific Medicine at the Juntendo University

In date May 17, 2016, I had the honor to be invited to visit the Institute for Environmental and
Gender Specific Medicine at the Juntendo University. The Institute was founded in April 2002,
supported by a grant of the High-Tech Research Center Project for Private Universities: matching
fund subsidy from the Ministry of Education, Culture, Sports, Science and Technology (MEXT) of
Japan. To date, they have conducted research in environmental and gender-specific medicine and
related fields with the help of visiting faculty members and many collaborators. Based on previous
achievements in their institute, they applied for funding in the form of Strategic Research Foundation
Grant-aided Project for Private Universities from the Ministry of Education, Culture, Sports, Science
and Technology, to support our project regarding intractable itch, and were awarded funds in 2013.
This project will be financially supported for 5 years.

I could visit all the laboratories verifying their organization together with the instrument
positions and maintenance. [ was very impressed by the organization of the Institute. The laboratories
were very well organized with every day instruments and products well distributed. The laboratories
were also well accessible to the clinical and basic scientists. This organization allows the good
developing of researches. I was also impressed with the quality of animal house. Experimental
animals are very well maintained using a system to prevent any dispersion of smells into the
environments.

I could discuss some of the results and have a vision of the results obtained by a research project
for elucidation of the pathogenic mechanism and development of preventive and therapeutic method
in intractable itch, which is currently conducted in the Institute. To progress in this project, they held
the 1% and 2" Workshops and the 1% and 2™ Symposiums from beginning of April, 2013 to end of
March, 2016 in meeting places of Juntendo University.

This project was well organized. Many of research groups have successfully evaluated and
constantly published high quality papers. Moreover, each group has been well collaborated with each
other. Many themes of this project are related to skin diseases with intractable itch such as atopic
dermatitis and psoriasis. Some groups are focusing on systemic diseases with intractable itch such as
liver disease. Therefore, I suggest that the project members will more focus and keep up their research
activities on these well progressed themes.

As an external evaluator, I evaluated the intermediary results obtained by the project regarding
intractable itch and found them very important to trace new therapeutic opportunities in the next
future. Itch (or pruritus) has been defined as an unpleasant sensation that provokes the desire to
scratch. In the next future, the research project, especially focused on skin and systemic diseases with
intractable itch that be believed to signal danger from various environmental factors or physiological
abnormalities, would be helpful for patients suffering from intractable itch.
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I like to underline some comments for this project.

Aim of this project is to elucidate the pathogenic mechanism and develop preventive and
therapeutic methods targeting intractable itch. To accomplish their goal, project members have done
basic and clinical researches, and constantly published high quality papers. Target molecules such as
GPCRs, lipid mediators, antimicrobial peptides, cytokines and axonal guidance molecules regarding
pathogenic mechanism of intractable itch are found in some projects. In addition, several therapeutic
target cells such as immune cells, keratinocytes and glial cells are identified in the projects. Central
mechanisms of itch perception are also partly revealed in human. In addition, pruritic animal models
such as primary biliary cirrhosis and psoriasis are developed in some projects. In addition, Clinical
research for a relationship between post-herpetic pruritus and QOL are performed in the project.
Several lipid mediates, such as Leukotriene B4 and sphingosine-1-phosphate are involved in the
mechanisms of intractable itch. Thus, this project developed the new quantitative lipidomics methods.
For instance LC-MS methods combined with ion mobility system for quantification of a trace amount
of bioactive sphingolipids and glycolipids. These methods have great potential to clarify biological
functions of bio-active lipids.

Therefore, I strongly expect that achievements of this organization would contribute to
improvement in patients suffering from intractable itch. I would like that this organization will
contribute to the development of preventive and therapeutic methods to treat intractable itch in the
future.
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