Wl L I D 2 b DT, EER O ROEEE
MEEE LU,

) TERL/NRELHIZRT A ER 7 4+ 2 7 4% — h
B BRI 5 2EHRE)

Nationwide survey of bisphosphonate therapy for
children with reactivated Langerhans cell
histiocytosis in Japan.

Morimoto A, et al. Pediatr Blood Cancer. 2011 Jan;
56(1) :110-5.

[EFE] W< ODDOIFFEC L > T, AT+ A7 4%
— NMEBED LCHAZRATH S Z EAVRR STV
Do LU, /NERLCHITHT A ERAT 4+ A7 43—k
TRIRDBLINE & RRMEIZ OV TR BT,

[FIE] BA7 4 27 43— MEEEZTT-/NE LCH
FEBIOT—4 % BAV/NEEIE/ U o SBEfFFE S 11—
NI DIABE BRI RANCIE LTz, [RER]
FHRRSAOIZRERR S 407z 21 B0/ N LCH JEBI Bo7»
ST, TNHDHH, FRALCH ISR LT, 733 Rex
— MEFEIMTOI 16 BIDEERT —& 2B I 4T
L7ze 733 Fep— MNeE#OBESM O RET
2. 8 (P : 0. 9~9. 34F) THh o7, /%I Fuix— |k
TR OBLARFFER O BT 9. 4 5% B : 2. 3~15.0
%) TdhoT-, EHIT, 1 OEITEROBRENH
S12N, U AV e a5 i oz, <D
FEFNZISNT, 733 Frr— MEFEIL 1.0 mg/ke/=
—AORET, 4BEFET6 a—REE STV,
16 {57 12 51 C., RZ 2 (3 f51)) & BRERAEARIRZS (3 141)
e, TNTOMEBMERENER Lz, ZNHD 5 B,
8 BiI NI Rp— MNEFEE, F9E 3. 3 4= (& -
1.8~9.34F) DOEFRT, {FEHREIL 2 o7, &
HEEEACTERRIY, S EEDIFSET5H6.3112. 4% ThHo7=,
AT, 2 BIE DIROFBRGI & iz L, 1
H OB B TEEICE ) - T, [f54] 33 R
mx— MERIL, BRAEZ AT HE LCH IS LT3
REVRIRERED D L2, /NEOER LCH 12k45
/X3 FrR— MEROEIEZRFET 5 B R
FRABRDOFERNE END,

9) [LCH & Rosai—Dorfman JFDIETE : iz 2 >D#
BRI DSBS 3 2 WTREME

Co—occurrence of Langerhans cell histiocytosis
and Rosai-Dorfman disease: possible relationship
of two histiocytic disorders in rare cases.
0’'Malley DP, et al. Mod Pathol. 2010 Dec;
23(12) :1616-23.

8) ILCH DRIEMFIZISIT 5 pl6 D&E]

Role of pl6 in the pathogenesis of Langerhans cell
histiocytosis.

Kim SY, et al. Korean J Hematol. 2010 Dec;
45(4) :247-52.

(&) M L~V COBETERDS, LCH Mfaoss
FEE TR b= R EIET DI K & R
BHDHNE LIZLNE W IFERANL T HILTUN S,

[J51E] p16 EEDIEERD LCH SEFIOFAADOFRNA
FAME D Madiz, 1998 43 A~2008 4E 2 A D
T VERE X — b F o T ARERERE CLCH &
P S NBBER SN TWA/NEDRERRT 7 4 v
TayERE L, [RER] 2% ple Hiikcira
L. LCH Ml getatt 2 LU T O REZ AV CHEERER
CFHI L7z, 372bh, Bt S, + o 555,
I+ JEHEOY o ERE[EIRREICY A, 2+ U LRk E
D BRGS0 U L SERE VI A ANTIRY W,
Sk L + BERRH S N—TT, 1+& 2+, B EFE
IN—Tb UTe, 51 BI(BIR 27, %R 24) DFEHRD T
JEIL 49 7 B &5FE : 0. 6~178 7>8) T, LCH X CDla
B E DWW TRI Sz, pl6 AT, 1 HIEBRW
T, BRaPRETREL QW L. U X7
FRFER LOEROBEE L, BRRN—7 12 ~NE
FET N—TCEmWMEmRH -7, [FEs] ple ER
VELCHABREDEEFE & 7R b —3 A Z il 2 Ao
WCREREL B X AAREMERH D . LTz03> T, LCH
DERIRERIF & TRITEEE RIETREEMENH D,

10)  TRRA LCH DAy IR |

Endocrine manifestations of Langerhans cell
histiocytosis diagnosed in adults.

Garci ~a Gallo MS, et al. Pituitary. 2010 Dec;
13(4) :298-303.

LCH X, WEARBAO ENRREERREBE TH D, Fox



Rosai-Dorfman J% & LCH IX., W& & &I Bt
DEFETHAD, 5% TIZ, Rosai-Dorfman 55 & LCH A3
HAE UTHIERID 2 FRE ST b, Fixld, EbIT
9 BB L, RESAIRERRE &< D005
MEAHET D, B E 2 To7 AT4 R
F73T a7 AMERFRE CTH - 7o T CTOREFIZ
BT L5 T -7, (Dla, S-100,
CD3, CD20. langerin. CD68, CD163, CD21, CD35 ¥
LN D123 DR L RO B A G RAT
Tro BARBET VA BT ) DA TV A B— 3
> F, BIEBID 6 MR TIT o7z, 7 HID T 2 A3
Bk, SRR 25 % (BB ¢ 15 MA~B9RR) Th
Sz, FEOERIT, FHELY »/EiThoTz, LCH
DERSTHE, iFEERREE R, [2—b—T] D
B2 E & B DV B O LCH ABREASETES
% BRI 7Bk G 2w U QU e, S @ R b i
FIFSC, CDla, S100, CD68 & langerin 235 TohH -
7. Rosai—Dorfman JEDERY TiL. EFIZV-CHIE
AR E AFRE B DT, FIEE D KBIC,
KE 72 FITEDRE L BA DN E T2 TR\ AW R E &
STz, FREENLORAEIX S100, CD68, CD163 [F4:
T 7=, langerin 2 CDla [IFEHR L Uo7z,
T LA KB ) DA TV E AP =3 T, 65
fRh 4 A CEIER KOV 23Rk EE R LT, 1
ETIL, BELRED R DN -7z, b9 LIRIET
Id LCH DER5> TR LUK ZTRO T3,
Rosai-Dorfman JRDES CIIEE N DI T,
TS OERIL, LR LCH ORFZEZ RV THRE St
7RERIC—F LT, Frx X, LCH & Rosai-Dorfman i
DOIAFFIDRERAE X OVREFRIRT R A #E LT, &
HIT, Frox DIEFNZESITHIE, 2O 2HENRKFEL T
WAEAITI, TRIEAETREA T BERE L U D FTREMEDS
RENTE,

I, RERERAAOIC LCH ST s i, 4 61 (BB 3,
i 1) . YRS 33. 5 mk (BEBH : 21-40 B DT —F
R IR UTe, 2FCNDWEE S ~NET 5
JERAZTROT, TR, 2 BI2SFRIRER, 3 Bl
MER T o7, LCH OREIL VENZ, 2 BUIRARE
E SRR TEOIERYR H - -0 RRIEE S h
TR T2, FEROISAEN D LCH R E TOHIMIT
) 6. 25 4F (&6 < 2~13 4F) Th o 7=, RERERFR
2L, 2 BIIERIREREIN, | BIIRERZE R,
H 9 1 EIT FREEARIZE > THEESILTUV., &
WD 2 FliE, FIEHRS AR X 0 B RIRIRE CH
5 LRS- TRWT S TR & 72 0 | Sk b
BEIZ L > CLCH CREERM STz, 3 ML
TIRESNZ, FDH b0 1 FliE, 3 TR TE-
TEAEEISERE L 2T, RO T &
{HSRE(K FRE A Z8E L TV Ve,

H19E BrHER (2012.03)  FlHEE Sz LCH BhEDRR SR AR LET,

1) TR TH-TRAREL T DRAFIE LCH B&
DIEHE]

Treatment of patients with hypothalamic—pituitary
lesions as adult-onset Langerhans cell
histiocytosis.

Imashuku S, et al. Int J Hematol. 2011
Dec;94(6) :556-60.

FEPR TR T AN AR HRERIR A D 8 DS
JiE LCH O 4 53 %, FRIERIL. 2 FIASRAME.

2) Thii LCH {231 2 RE SRR 07 v 7 4 —2
fEHT]

Proteome analysis of bronchoalveolar lavage in
pulmonary langerhans cell histiocytosis.

Landi C, et al. J Clin Bioinforma. 2011 Nov
1051:31.

[T5E) Al LCH X, IBIRE X DBELT NN A
HRRA)EERE L AZEIEA TR T 5. S RTE MR R
TH D, i LOHITOE AAEAERE T, IR & L CHE



1 S ERREIR TE. 1 DM/ Sia e T
&7z, FHEAIZI T PAREHERIZS S LCH 12 K B IR
72 B0 & BN DI B L, TER DR
SIBFRE COEHOFILEIL 3. 0 4F &P : <1~5.3
) Tholz, 3T, (LHEEC L - TEEIEENR
WZHE N U723, T C o C T EERRIME T L
FETHoT, AR LCH BE DR & hE
T BT, BHIOBE & IBRRESNETH D,

3) TZRHEAREEH T D LCH)

Langerhans cell histiocytosis with multiple
spinal involvement.

Jiang L, et al. Eur Spine J. 2011
Nov;20(11) :1961-9.

ZHHEPR LCH OEGER « HEHRAT R, 16FERR 2 50
1295, Fx DRk 42 FIOHEA LCH el 4 B
Bl ZA, 5B EIHERIRE  HoT-, %M
{5 LCH DFfsTERE 1L 50 il o7, Frex DFlE DT
EEIOFE, MR, BRER - BT R, [BE L ERE
ST LT, a5 D9 6, 3 FNAHRIER, 4 ]
\CHGEERRERE, 3 Bl R~ DR EFRD T, 8D
DOREIR—A N —=ADT—HEE bbb &, HEE
LCH D 27. 20 BFMETH o7, ZhHD 55 ik, %«
PEDS 26 . BEDS 29 B C, HOEMIL 7. 4% (0.2
~37i%) Tdh-olz, &t 182 M FTOHERREZ D,

SEMENS 28. 0%, FAHERDS 47. 8%, FEMENS 24. 29 CTdHo7=,
HERLISNDIRZS % 54. 262, PIIBRZA % 31. 1%, R
A BOMZFRDT=, 1FE A EDEIT, MR

MERE L TWAMN, FOIENNTIEZ L oo T
VY, [DFIE] ABSE G, il LCH DFAE A 51 =X LD
FRAZED, Bl LOH OEEBRE I3 2B 5 4
BT D LA, A~—D—2 BT L2
BOIZ, Al LCH /B3 - (/oM - JEUEE (kIFR)
DBAL # 7B E T 0T A I 7 AL 5T
ST LTz, [ER] kot ERIKE) & EHEATIC L -
T, §BRED 3 IN—TTCRADFE (EBA, B
H)) 2T & LT ERBH LN R o, TRbDH
VRV BITEESHIC L VEIE SN, e iotlae (8
{EBhLE, SIEME, 17 e 7 —EER) &b, Bk
IkRe (I, BEmELRE) Tholz, DX
RGBT a7 T —EEES] (B b serpinB3)
SOPER( S ST E (TN FF o~ d a2 —F
RF AL RE ) 7281, BRI LCH OfRRE & LT
BRED SR SAVTUWEDs, D& 80 EIEA FE Tl
LCH & DESEIHRE STV edsoT-, BRI &
o, ZEOMIES RO =7~
N &7 hora e aEgt) bRIESN, 20K
JEMERRBIZ RN T H LRy B REMED SR LT
WA I EDTRIRENT, 3OO0 N—TRTHE LRy
ERBNEID T ERERS O L D HER ST,
(#Erm] A LCH /B L WiEsE | FEMUEERE (o) o
BAL 7' 7 A — ADGHTIE, T OMR, OVF AR
BBODFRIK A 1 = K LDRFFFER/ A F~e—H—DREIE
DI=DIZERTHH T EMNFEA ST,

4) 19 BIDRRA LCH I2331) 2B & I OB
HIRT R

Radiologic findings of adult pelvis and
appendicular skeletal Langerhans cell
histiocytosis in nine patients.

Song YS, et al. Skeletal Radiol. 2011
Nov;40(11) :1421-6.

[EAY] ERA LCH OB & IO B ORI R A
CTBIVMRATEZER L CHET 5, [EBLW
JE] FREREROICEERA &7 9 Bl LCH BB (BBiES
B, Lot 4 5], SEHAEEES 37, 11 5%) OB AL TR
RRET LT, EHEFRTIX, RS E E RIEBICIRE Lz,
CT A%y L5 iz, MRI 1X 8 ffiICfThoi=, CT &
VRI IZ L > T TFOAIZ W CEEEH 23 = 72 -

7o TREONE B, FEOEE - BNEOIEEL -
BIERUSOFSE (CT £721XMRI CEEM) | #REbHEM
FEIR D% « B REHEOEE - "HIFE AL ORI T
) . LR ETIIR RO A (CT CRHE) .
USR] BRZsesind, B 7 6, KERE 5 Fl, i



SADOUERODFERIT 20 o T, B E S 8 6%
&, AT BB M THOIL TV, TR,

R ETHER ThoTz, 1 BN, 2 HIES L,
TS OBNT IR 7. 2 4 (EEFH 1~21 49
TEIRAELT L QU Ve, RO I R 23
E L2 U THERRREEIE TX 5008 LIVRUV DS,
SIS U UM EFEREOBIS 5 5, FRHIR
JEE, FRERERD S SR B R RUG L2V, F
720k, BERIEERA T A1 H £ 0 I L AICET T
B LD BN IED B RETH D,

5) TLCH DFBAEIR & U CHARMEIRRVE : 26 BilD/ N
EEED BKE L B

Central diabetes insipidus as the inaugural
manifestation of Langerhans cell histiocytosis:
natural history and medical evaluation of 26
children and adolescents.

Marchand I, et al. J Clin Endocrinol Metab. 2011
Sep;96(9) :E1352-E1360.

(5] MFEEDOFHMERARE (CDI) %, LCH %]
BIERE 72D Z L BBV | RO CISHIFEIERC O JAE
PR & OESINREE - L1355, [F7E] 2010
. 77 2 AESL LCH BT 18 Al LCH BE DS
1236 BB ER S 47, 26 B TIIANFEMED CDI A3 LCH
TIBIER TH o7, FL6DFHOEEFRE & MRI FTR. %
BT L7-, [REER]ODI 2o TfE L 9. 6
i (1.8~16.37%) . CDI Wk DRBELZEDOPRE
13£9.94F (3.5~26.64F) Th-ol-, ODLITIZT, 2
FNAREF/RAE, 4 B —RMEBEA R, 11 Bl T EAR]
ERIBEN D T, 22 FIDEE T DI D2 3
22H LINICINESE QB0 CTHREEET) MMT
D, 14 BICTEREZEDOIEE (3. 0~7. Omm DEEEEAR
JE3 9, >7.0 mm OEFRAEED 5 F) Z7ED, 8l
WZRBWC, RIEESIKEEICER L QW e, 1HIT
1, BED MV adDIKER LTz, BaBEEF, 22
FIDOBEIZBNT, TEELSOFRE (BREDN 15
B, FRZE 9, FERRZ 9 6) Z3di-, TE4L
BIL 8 AT, 6 Bl Tl HEE L-, [fEnm]
THEAZEOILEIL, F-INERIERT DA & [FkE
IZLCH TRRO LD, 1HIERRE, ML agOiERIE
O ONIRoT, B KB, FREOHBITHLD
EEZ L bEMICRREIE T Z &Ik Y,
LCH DM -272 3 B FTREMEN 3 5,

7) TIL-17A D oRNA & #2737 & BT LCH DIRE TR
HT& 2

B2 6, BE 26 PR 141, 85 16, BHEE 14,
Mg 1 Bl Ch o7z, BREOIEE L., BERG. BX
OHEEFEIE, MRIRCT CTELS AbNz, RED
TREECHGE AR DRI IR Ch o 7223, B
BB Ch o7, [#ER] CT°MRI TO,
BEPEOIEE( L & BIERS %o - R K, B
NEBE RO CEMAER & LCH OERIZA AR FT R
LEZBND,

6) TLCH Wi DI BIEEMEDRT LV RR 2 27 |
New clinical score for disease activity at
diagnosis in Langerhans cell histiocytosis.
Choi WI, et al. Korean J Hematol. 2011
Sep;46(3) :186-91.

(2] LCH OEFRIER &I, B TH ARG
THEIREND, U R genZE B 5 Zlianm s
WCEDET, SEIETHD, LCHOIREIL, EiRE
REEEIED LETH LA REEE CIRIAL  BHE
BEMTON D655, LCH BE DFRBIEEIE LT
T B 7= bDEBIR e A 2T AR T 2 HERH D,
LCH OEEFRERmAZ THIL ., EERRE & FfHEEd 5, 21
REDRBIRENE 2 FHl T 28T LWEER A 27 2185
T 5. [FHE] 1998 43 AH>5 2009 45 2 A DRI
LR & — E BERERRE C LCH &l &
INEDSBELNTZRERT — % 2% R RE LT,
RAT AT A, BEARRAEY T — 2 . X T
B, BLIOBHKHITREZ S LIT/ER SN, 133 fHlnBEE
BHREEater —A_—REfani-, [FE] 133
Bl (B 74, & 59) OFEOFIYEIL 52 7°H &
FH:0.6~178 72A) TH Y, (Dla FHHEIZEDVT LCH
LW T, RO A 27 OSARIIIEE I IERIFR
Tholr: AT 1~2 M 75. 9%, AT 3~6 73 15. 8%,
AATX6 8. U Thole, FHIDATTI6 DEE
i BB LU HEZ O Esmd T, [

@] ZOFT LU LCH ORBIEENER 27 1%, WS
iUﬁﬁﬁ%ﬁ@ﬁﬁT\ﬁ%@ﬁﬁﬁ%ﬁﬁ#ét
DOEBRIIE L 725,

8) FuL KRR T 7 & —F SHP-1 1, Sarskiiie
&Y | B ISR TAERR LCH TRIFELL T



Neither IL-17A mRNA nor IL-17A protein are
detectable in Langerhans cell histiocytosis
lesions.

Peters TL, et al. Mol Ther. 2011

Aug;19(8) :1433-1439.

LCH 1%, CD207/ CDla G MEMRRMIRE % & T FEDHIAE
RERARIC LY | BERREESCHCZ L7072 %
KRR E T ENBEEBTH D, LCH DIFRIT O E7-HE
FROEAE T, EORESIEE CHAORENETH S
AT HEL RN DR SN TV D, B DRFZE T,
LCH DJFZEERAL OBPRAIIZ 1 T < | IEEMERZED
HLBEEOMFEFNGE, ZEOA LV F—nA %
-17 (IL-178) Z oI PRRESH TN D, 6T,
FPRAEREAS TL-17A BEROFT- 72 & L CRIESN T
W5, L, EOHOFEA DI TIL, LCHIREN
D CD207 FEMHAERRAIIES> CD3 B T ML IL-17A
B FREAEHERT D2 LIXTE h o7, AT
I, & BITHRETE L7223 EO LCH JREEM 2R T
[L-17TA B FREZRIET D 2 LN TE 2o,
IblZ, vZRE T awT 4T, FEE, A2
7 NVIRAT, BESRGRAEIRIETS (ELISA) (24X - TH LCH
SRR I-1TA PURZ T 5 Z LR T&E R
Motz F7-. LCHIFREIZ IL-17A R AT HI T
TCHFSE O SV PRI IR R & R B a3
WITHIEN, vxAX T ay b, RERE,. BX
VELISA I L BB TR sz, IL-17A N LCH 128
WCEEARBRTHD &V SHIUNEZTR+5Th
0. IL-17A ZAZHY & UT-BERERBRI IR G- L iR
Do

9) IhXfESR LCH IZxtd 5 15 S OFIRNTE S
07y AT L AIEE

Fifteen years of treatment with intravenous
immunoglobulin in central nervous system
Langerhans cell histiocytosis.

Gavhed D, et al. Acta Paediatr. 2011

Jul;100(7) :e36-9.

[BAO] R LCH (ONS-LCH) 1 UIE LI T
HTHL, EEGH, BEEE, WTEE, HRET
i, HRPEE SO TR S O RRF AR £ ERPR s
BT HMRIPERBTHIN, K ZITANLNT
W BTRIFRITETER VN, Fox (381 TMED CNS-LCH BB
ISR/ IRIEIRR A EA L, [5iE] Bl &

3]

Tyrosine phosphatase SHP~1 is expressed higher in
multisystem than in single—system Langerhans cell
histiocytosis by immunohistochemistry.

Murakemi I, et al. Virchows Arch. 2011
Aug;459 (2) :227-234.

LCHIX, T o7y AfkakEo CD1a Bisiiia (LCH
ARE) SRS DR ORE CTH D, LCH 1T,
Tt B2 E—figas LCH (LCH-SS) & T RE DL
ZRLCH (LCH-MS) D& A 7335, LCHIZ, LCH HHfa
DFE ) 7 a—F )V G | EMRER - E 2 b
TN, FaIVRAT 7 & —E SHP-1 DFH L~
VR TR 4 C, JREE CIRBREER (B A
BEfA) | B ANCYE, BV CoVE AiE
TIIAF IR L D FEEINH] (DS A& & HE
TE) LS ST Y | AL, LCH 128 5 SHP-1
HRAHRDHZ L& BAE L7z, LCH (LCH-SS=21 i,
LCH-MS=12 f8) | FZf@tkD > <BiE (9 ) . LCH
JREEENLOMT S DIEFRED T 7N A4 (3
i) T, SHP-1 DFHEZ R LT & - Tk
L7, SR b ORI E R Photoshop
V7 =T AW THNT Uz, FRERMEY v 3
JiE, LCH-SS, LCHMS, BL T 7y 2D
YRgEA a7 (IS) 1TZFhEh, 47, 100, 139, BX
167 ((EEEYD) THo7z, ISHEIZIE. LCH-SS,
LCH-MS, 3B L &R o EE DM CH BN
H-o7= (p <0.01) , SHP-1 1%, LCH-SS Iz~ LCH-MS
THEBIZE S FEH L=, SHP-1 1%, LCH OJRZstE
{Tv—h—L7250b Lty SHP-1 1k, IEFV v
/¥Ef LCH & BREIRME Y o SEREOERINC HH R Th
Do

10) TERSHIC K5 LCH 4R : NERSEAERIC L 2%
BARERET—7 4777 b

Langerhans cell histiocytosis in endoscopic
biopsy: marked pinching artifacts by endoscopy.
Noh S, et al. Brain Tumor Pathol. 2011

Jul;28(3) :285-9.

¥ LIRS A T T DR 4 TR R A B E T A
BN D, RAVEL, K TE- FRARIGRE L
LCH BEDYPEIEIR & 725 2 E S E & TR Y LCH
DEWNIERNLD, $ BRI OxT L CNREE A% H
WABZ EMELIpoTND, LInL, T—T A 777
R D3N OIZNRBE T AR TRl 95 & & 3R
THY ., FEHEITES LTI 520, BEIRE



VIRENFHER SN TWA BEEDMRZAME INS-LCH & & U TR FE-TRAERICEET S LCHIZENTH
FITH L, a7 ) VRS (IVIG) % 164 2, MHERHE. BEMBIE, X OWBEICER A 70T
., ATz, [FER] IVIC O+, 4Nt WBE2522 8FlaikET 2,

BRI ROEITH L F > TR R 7273, IS8

LEBIZELIIN BT L, [m] IVIG 23

HAYEIN ONS-LCH DRI DI T I 2. D DIZH

EE LIRS, S B7R AN ETH 5,




BEREM
F6E LCH2ERBRESm7 T A
AfF: 201148 A7H (H) 10:15~16:45 (BH#% 10:00)
B/ o ARV 3 S —R—L
T101-0041  FREVERTAUH XA+ HZE FHHT 1-26-3

101 16~12: 00 ZFRIDES |[FRAZSE LCH L/NE LCH BE ORI ~DBAT |
JER REFEMT (BER)
A (BIRERKT)

10 : 15~10 : 30 BESIRE - BEETHEEA - LCHBFEEEESE B
10 : 30~11 : 00 RASIE OfEHE2B 0 G SCESR)

11 : 00~11 : 20 S AN LCH DR - BRIRAVGERTRE ({iR8)

RiEAm  CROCKRFEERSFRIZEET - migNE
11 : 20~12 : 00 BIRE B L i
12 : 00~12 : 30 BRIRRE

12 : 30~16 : 45 D
12 :30~12 : 40 BB O T L HEER O
LoH BixPAZefa? (R EBERIEORR) | EE THEET GHET L LR
12 : 40~13 : 00 hE  LCHAIZE & IR OB ()

FAR B (BBERKS
13 : 30~14 : 00 i LCH OJRtg « ENIEEREZ—100A
BT (REEEREEE 2 —)
14 : 00~14 : 15 {4
14 : 15~15: 00 Sl
PRERIE & HRPR TED -« FRASEEDONVE TR
R AR DRI E 2 4L AR DR B AT
RAFTESEE (WANRIZ S V=v )
15 : 00~16 : 45 [EE REEMT (BEAHRF)
ATHZERE (A ARERRFENEERD
TR T (2 EBHEBEEWRS)

LCHE# %, NPOIEARALCHII i S
JRAETERFIE BHRIERESIARITTE S
[FLR T e AAIEARRRERIE OIRERIROMESL & FRIRIRIEOBSE ] ABE %1%



BAELE 5
HRLCHEH 7+ u—T v A K514 2011
ENT AR X — EER AT

1. IXL®IC

LCH 1Z & E S EREANTHIET A Z L0 b, BRI LIl ik & S COFMEiZ HE L 35, /NNE
HPRIED LCHEBNZ I\ TIE, FIEICEE IR T Ch . < OFEFIT 5 2>DOB A BHESS
RO HILD (Haupt R 2004, Lau LM 2008), Zlge/mZ B COBEENE D, BH—RERIZBWTH
BREfEEA R T 2 L 03bh b, (REMNRBAAOHESL LTIE, JREME (Shioda Y 2011) ZRFE LT3
R TER- T EfAEZE (Donadieu J 2004), #E (Nanduri V 2010). 7]V « FREEEOZMREIC ES
EFEECIAIEE (Vrijmoet—Wiersma CM 2009, Imashuku S 2008, Grois N 2010) . B/ RlArE
% (Garg S 2004) RFRMEFAHEOEE, “IKPALRE, SEIERFEPETOND, ZNHDOH
BHEIL, LCH Wi 0> DEEERSRBICHA DN 72 B Z EBNEL 10 L SR L THNABEA L H 5,
Fim. FRRTRIE 3 FELIPICE WA, BRI A HHEDSEE A BV Minkov M 2008, Morimoto A
2008), ZDX DT, LOH IXEDD/NEDA LITR L2 DWE AR > TRV, $To LeH fEFNE, &
27 =T v T EET S,

2. WEZLDT7+u—7 v 73HE (&)

LCH OfEIdkE~ TH O | BN 7 4 a—T v T5HEE L LT, FEFNS X > Tl iH i 4
HINZ TIT O RERH D,

WHERCRIEFT RASA B 03T o 72611, CRP RCMLIE . & DMigdEaE DHER A LCH BHRDIEIEIC 8 D
ZEDBD,

BIAIL, FLEEZ THRT 5 2 ERH VIEREET LD, BRSOBIOMEIR: & OER)SE &
725, FHRE - AEER (MEEERE) %&b IEMT. BEREICXL2EMNLZE, BREs:
2D Z EPEE LYY (Nanduri V 2010), E7H - TERE. AFEPRAESL. &R COEHR2EZ
BT 9o MERRORIRE DOBIRER &BOER A & b7 DIEPIE, R & & bITEIAVEIR 72 R &
METRB T ENHY (Haupt R 2004) . 4F 1 EIRREDEAIEIZZHLEEND,

CNS U A7 &M (BEZERELMSNOIRE: - MERE - BHEE - LSRR EZ2E0EA) (DREDH HHIZI
TiE, REFESSZ OO AR 2 50 28ENENVZ E BN TS (Grois N 2006), LCH
DEZWHFZ T TITRAEZFIE L T D81 H 575, LCH DIRFEKE T bEFRICRAMEZ AT D Z &
b D, REERER. & OICEERE LRERLVEL 21T U0 &7 5 FTERENERLE L BE A0
THZLMBHY (Donadieu J 2004) , EHADOWNDUWAIT + 00— THDH, BRI, EFNL2
ROF T, ZREROGEOMHRR, AR - ZRMHEEIC OV TOFHE, MURRE CORVE L HRHE



DFHfi7R E2fT D, BERFROE TR IRMEEOBEE (&R ; 12 MERE CHLIEERR L, 14 %E
WETHAZR L, B 14 RERETH ZRMEEORETZ2 L), B2 & 2072 854812id, B
WAWEFEIZ L D5HIANE L 725,

PR ZEMRZE & L T DD /MNP EER DR E 1L, MR HELOSAFERT) & MRT EifgOZY L
ZEBO DT (Prosch H 2007), EHARYREEE MR 7 4 0 —RNETH D, £7-. BEEEOFE)N
ML RRAREENE L 256HH Y Nanduri VR 2003) . RSHEHRAHEHEH EE Ch 5, 2R
BB DT NS U A 7 EALIIRE D& 5 LCH FEFNTISUNTIE, RS MR 3l (55 1 [B]) 33 KOS
FHRHE GEFEREIZHDOET I3 FTE) 2 10 FULEOEICO > TUTHI LERD D, TR
TNERE 2RO T A IR, 6 2 H ST HIRHM & 5558 MRT 3R 2 el 2.

ZDIENNT, IBEATONIIBRENAEIC LY | SEEREETE ORI, (CWERERTMZR EANEE L 72 B8
BND D,

R IBFK TROREE

g2 il

VRV geniZlEHY | U RV EeHRER L S
EERT 1EET
ST A LA ZE =27 2-3MmHZ L
Mg - FRIGE 1-2/A ¢ 2-3MAZ L 36 MHAT L
B REHAL - IR 67H L 6 mH L 67AH T L
B HSRRE AT ROUGEER E T 3-6 A, BRIIRENEDND & &
U A 7 ligasa i Fea— - iiCT 72 FRTRICHDET3-6 A T L
B MRI FHEN - FUR T TEAREGHERG] c NAD L 725 FT3-6 hH T
) Sliga O HIF L OVNS U A 7 2SR - 45 1 [
FEH PRI ZHEESIDO2HIR L OVONS U R 7 RS - 4F 1 [F]
R i BENGEOND L X,
TERHE T IE~24EE T
BT AL SMAZ L 36 MAZ L 36 mH Tk
g - FRIgE 36MAZL 367 H ¢k 6 MA T L
EPREHR] « YRR 67T 670 H Tk 6AT L
B RO RRE RN EEDID & &
U A7 fidasa i frmz— -« i CT 2R EFRRIZH T TE A Tk
VAR VALY ke CNS U R 7 2RI - 4F 1 [E]
GIE N e OEHIF LOVNS U R 7 JRZSRREE] - 45 1 =]
FEAR AR FHEPNRA - BUR THE THRAIRE - BEGEDO LW : £ 1[H
P WA BENgEbND & &




— e p— ZREH

RV gasiZlH Y | VRV EESEEH Y
1BFHET 2 4ELIRE 10 4ELLE
AT R 6-12 A& 6-12 A& 6-12 778 Z &
Mg - JRIGE 6-12 A T & 6-12 A Z & 6-12 A &
BAREHH] « ZIRVE 6-12 A T & 6-120H Z & 6-12 0 H T &
BT RE RENREEDND & X
U R igeaa i ffro— « ffi CT 72 ERTRICH O GEE
BES7 - $I A CNS U 2 7 JRZERGER] - 3 4R 1 [E]
GIERUINI Lfigeal DL LONNS U R 7 5FEERMEE] < 2 4512 1 [H]
FEREAIRES FAEPVRE - BUR TER TEAIRE - EEED LUV - 1-3F28
Rl A i BENGEDND & &

. 3CER
. Haupt R, Nanduri V, Calevo MG, Bernstrand C, Braier JL, Broadbent V, Rey G, McClain KL,

Janka—Schaub G, Egeler RM. Permanent consequences in Langerhans cell histiocytosis patients:
a pilot study from the Histiocyte Society—Late Effects Study Group. Pediatr Blood Cancer. 2004;
42: 438-444.

. Lau LM, Stuurman K, Weitzman S. Skeletal Langerhans cell histiocytosis in children: permanent
consequences and health—related quality of life in long—term survivors. Pediatr Blood Cancer.
2008; 50: 607-612.

. Shioda Y, Adachi S, Imashuku S, Kudo K, Imamura T, Morimoto A. 9.Analysis of 43 cases of
Langerhans cell histiocytosis (LCH)-induced central diabetes insipidus registered in the
JLSG-96 and JLSG-02 studies in Japan. Int J Hematol. 2011; 94: 545-551.

. Donadieu J, Rolon MA, Thomas C, Brugieres L, Plantaz D, Emile JF, Frappaz D, David M, Brauner
R, Genereau T, Debray D, Cabrol S, Barthez MA, Hoang—Xuan K, Polak M; French LCH Study Group.
Endocrine involvement in pediatric-onset Langerhans’ cell histiocytosis: a population—based
study. J Pediatr. 2004; 144: 344-350.

. Nanduri V, Tatevossian R, Sirimanna T. High incidence of hearing loss in long—term survivors
of multisystem Langerhans cell histiocytosis. Pediatr Blood Cancer. 2010; 54: 449-453.

. Vrijmoet—Wiersma CM, Kooloos VM, Koopman HM, Kolk AM, van der Laan I, Grootenhuis MA, Egeler
RM. Health-related quality of life, cognitive functioning and behaviour problems in children
with Langerhans cell histiocytosis. Pediatr Blood Cancer. 2009; 52: 116-122.

. Imashuku S, Shioda Y, Kobayashi R, Hosoi G, Fujino H, Seto S, Wakita H, Oka A, Okazaki N,



Fujita N, Minato T, Koike K, Tsunematsu Y, Morimoto A; Japan LCH Study Group (JLSG).
Neurodegenerative central nervous system disease as late sequelae of Langerhans cell
histiocytosis. Report from the Japan LCH Study Group. Haematologica. 2008; 93: 615-618.

8. Grois N, Fahrner B, Arceci R]J, Henter JI, McClain K, Lassmann H, Nanduri V, Prosch H, Prayer
D; Histiocyte Society CNS LCH Study Group. Central nervous system disease in Langerhans cell
histiocytosis. J Pediatr. 2010; 156: 873-881.

9. Garg S, Mehta S, Dormans JP. Langerhans cell histiocytosis of the spine in children. Long—term
follow—up. J Bone Joint Surg Am. 2004; 86-A: 1740-1750.

10. Minkov M, Steiner M, P&tschger U, Arico M, Braier ], Donadieu J, Grois N, Henter JI, Janka
G, McClain K, Weitzman S, Windebank K, Ladisch S, Gadner H; International LCH Study Group.
Reactivations in multisystem Langerhans cell histiocytosis: data of the international LCH
registry. J Pediatr. 2008; 153: 700-705.

11. Morimoto A, Kobayashi R, Maeda M, Asami K, Bessho F, Imashuku S; Japan LCH Study Group. Impact
of reactivation on the sequelae of multi—system Langerhans cell histiocytosis patients.
Pediatr Blood Cancer. 2008; 50: 931-932.

12. Grois N, Pstschger U, Prosch H, Minkov M, Arico M, Braier J, Henter JI, Janka—Schaub G, Ladisch
S, Ritter J, Steiner M, Unger E, Gadner H; DALHX- and LCH I and IT Study Committee. Risk factors
for diabetes insipidus in langerhans cell histiocytosis. Pediatr Blood Cancer. 2006; 46:
228-233.

13. Prosch H, Grois N, Wnorowski M, Steiner M, Prayer D. Long-term MR imaging course of
neurodegenerative Langerhans cell histiocytosis. AJNR Am J Neuroradiol. 2007; 28: 1022-1028.

14. Nanduri VR, Lillywhite L, Chapman C, Parry L, Pritchard J, Vargha-Khadem F. Cognitive outcome
of long—term survivors of multisystem langerhans cell histiocytosis: a single-institution,

cross—sectional study. J Clin Oncol. 2003; 21: 2961-2967.



II. AR OTATIZE 5 —&ER



MFERROTUTIZE S 5 —FE%

5
EH KA P HA M4 EE2EKO 4 HiRfEA | HiRRH | HRRE |
e 4 ¥
Imashuku S, [Management of |Kamoi K Diabetes InTech —|Croatia 2011 1-10
Morimoto A. |Langerhans cell Insipidus Open Access
histiocytosis (LCH) Publisher
—induced central
diabetes 1insipidus
and its associated
endocrinological/
neurological
sequelae.
8 BAF R\ T TN A | RS NEP AR EEY Y — | KK 2011 395-40
K. FEARERE. oy R Ttk 3
v
FERERL LA A F R4 ke ~— | HRE
Imashuku S, Kudo N, Treatment of patients with Int J 94 (6) 556-560, 2011
Kaneda S, Kuroda H, hypothalamic—pituitary lesions as |Hematol.
Shiwa T, Hiraiwa T, adult-onset Langerhans cell
Inagaki A, Morimoto A. |histiocytosis
Kanayama M, Morimoto J, | «9 8 1 Integrin-Mediated Signaling|J Immunol. |187(11) |5851-586 {2011
Matsui Y, Ikesue M, Serves as an Intrinsic Regulator of 4
Danzaki K, Kurotaki D, |Pathogenic Thl7 Cell Generation.
Ito K, Yoshida T, Uede T.
Murakami I, Oka T, Tyrosine phosphatase SHP-1 is Virchows 459 (2) 227-234 12011
Kuwamoto S, Kato M, expressed higher in multisystem |[Arch.
Hayashi K, Gogusev J, than in single—system Langerhans
Imamura T, Morimoto A, |cell histiocytosis by
Imashuku S, Yoshino T. |immunohistochemistry.
Shioda Y, Adachi S, Analysis of 43 cases of Langerhans|Int J194(6) 545-551 12011
Tmashuku S, Kudo K, cell histiocytosis (LCH)-induced |Hematol
Imamura T, Morimoto A. |central diabetes insipidus
registered in the JLSG-96 and
JLSG-02 studies in Japan.
Uede T. Osteopontin, intrinsic  tissuel|Pathol Int. |61(5) 265-280 (2011
regulator of intractable

inflammatory diseases




IV. BFEEROTIITY - BRI



Virchows Arch (2011) 459:227-234
DOI 10.1007/s00428-011-1090-1

Tyrosine phosphatase SHP-1 is expressed higher
in multisystem than in single-system Langerhans
cell histiocytosis by immunohistochemistry

Ichiro Murakami - Takashi Oka - Satoshi Kuwamoto - Masake Kato «
Kazuhiko Hayashi + Jean Gogusev - Toshihiko Imamura - Akira Morimoto -

Shinsaku Imashuku - Tadashi Yoshino

Received: 12 April 2011 /Revised: 6 May 2011 /Accepted: 7 May 2011 /Published online: 22 May 2011

© Springer-Verlag 2011

Abstract Langerhans cell histiocytosis (LCH) is a prolif-
erative disorder of Langerhans cell (LC)-like CD1a-positive
cell (LCH cell) with unknown causes. LCH consists of two
subtypes: single-system LCH (LCH-SS) with favorable
prognosis and multisystem LCH (LCH-MS) with poor
prognosis. LCH has been indicated as a neoplastic disorder
from monoclonal characteristics of LCH cells. This study
aimed to investigate an expression of tyrosine phosphatase
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SHP-1 in LCH, since its expression levels were variously
reported in many tumors, overexpression in ovarian cancers
(a candidate oncoprotein), and downregulation by methyl-
ation in gastric cancers, prostate cancers, malignant
lymphomas, and leukemias (a putative tumor suppressor).
By immunohistochemistry (IHC), the SHP-1 expression in
LCs and LCH cells was compared in LCH (two subtypes:
LCH-SS=21, LCH-MS=12), dermatopathic lymphadenop-
athy (DLA) (n=9) and normal epidermal LCs (n=3) near
LCH lesion. IHC results were analyzed semiquantitatively
using a Photoshop software. The mean intensity score (IS)
of DLA, LCH-SS, LCH-MS, and LCs were 47, 100, 139,
and 167 (in arbitrary unit), respectively. The IS had
significant differences among LCH-SS, LCH-MS, and
DLA (p<0.01). SHP-1 is expressed significantly higher in
LCH-MS than in LCH-SS. SHP-1 can be a progression
marker of LCH. SHP-1 is also useful for differential
diagnosis between LCH in lymph nodes and DLA.

Keywords Langerhans cell histiocytosis - Tyrosine—protein
phosphatase nonreceptor type 6 (PTPN6, SHP-1) -
Immunohistochemistry - Photoshop-assisted image

analysis - Staining intensity

Abbreviations
B-ALL B lymphoblastic leukemia

CMYK Cyan/magenta/yellow/key

IF Immunofluorescence

HC Immunohistochemistry

IS Intensity score

ISs Intensity scores

LC Langerhans cell

LCH Langerhans cell histiocytosis

LCH cell Langerhans cell-like CDla-positive cell
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LCH-MS Multisystem LCH

LCH-SS  Single-system LCH

LCS LC sarcoma

meV Viable motheaten mice

MHC Major histocompatibility complex

PTPN6 Tyrosine—protein phosphatase
nonreceptor type 6

SHP-1 Src homology region 2
domain-containing phosphatase 1

SHPS-1  Substrate of SHP-1

T-ALL T lymphoblastic leukemia

Introduction

Langerhans cells (LCs) are specialized immature dendritic
cells (DCs) in the skin. When LCs encounter exogenous
antigens, they capture and process them to generate major
histocompatibility complex (MHC)/peptide complexes on
their surface. LCs migrate from epidermis to draining
lymphoid tissues in order to initiate and present the MHC/
peptide complexes to the T cells. During this migration, LCs
mature, and the expressions of their cell-surface molecules are
changed [1, 2]. Langerhans cell histiocytosis (LCH) is a
proliferative disorder of Langerhans cell (LC)-like
CDla-positive cell (LCH cell) with unknown causes.
Patients with LCH develop as two clinical subtypes: single-
system LCH (LCH-SS) and multisystem LCH (LCH-MS).

LCH tissues are known to have monoclonal character-
istics of LCH cells by the hAuman androgen receptor gene
assay [3, 4]. LCH cells of two LCH patients suffering from
T lymphoblastic leukemia (T-ALL) have T cell receptor
rearrangement of the same cell origin as T-ALL cells [5]. In
addition, LC sarcoma (LCS) cells in a patient who suffered
from B lymphoblastic leukemia (B-ALL) were found to
have identical immunoglobulin heavy chain rearrangements
in both LCS cells and B-ALL cells [6]. Signal transduction
pathways, such as the IL-17A-dependent pathway, have
been reported to have abnormalities in LCH cells [7, §].
More recently, BRAF mutation (V600E) was reported in
57% of LCH cases [9].

These accumulated data indicate that LCH is a neoplastic
disease with abnormalities of signal transduction pathways.
Tyrosine—protein phosphatase nonreceptor type 6 (PTPNG,
src homology region 2 domain-containing phosphatase 1
(SHP-1), Hep, HepH, HPTP1C, SH-PTP1, HCP) is known
to be one of nonmembranous type phosphatases and plays
an important role in many signal transduction pathways
especially in hematopoietic neoplasms. Downregulation of
SHP-1 was widely reported in lymphomas and leukemias at
a high rate by our group and other groups [10, 11], while
SHP-1 was overexpressed in epithelial tumors such as

‘5’_] Springer

ovarian cancers [12, 13]. In cases of downregulation,
epigenetic mechanisms such as methylation have been
proposed, and loss of SHP-1 function in cytokine signaling
has been shown to have a relationship with neoplastic
mechanisms. In contrast, affected signaling events of
overexpressed SHP-1 were not known in ovarian cancers
[13], although some epithelial cell lines such as 293 cells
and Hela cells, SHP-1 acts positively for stimulation such
as epidermal growth factor 14, 15].

LCH cells in LCH-MS are known to have an
immature character of LC compared with LCH-SS [16],
and one of the substrates of SHP-1, termed as SHPS-1,
was reported to regulate the induction of murine LCs into
maturation [17]. However, to date, little is known about
the role of SHP-1 in both LCs and LCH cells in humans.
Such paucity of data has driven us to analyze SHP-1 in
human LCs and LCH tissues. We hypothesized that
downregulation of SHP-1 might have a role in the
pathogenesis of LCH because LC is one myeloid-derived
dendritic cell. The objective of the present study was to
clarify the relationship of the expression levels of SHP-1
between tissues from patients with LCH-SS and LCH-MS
and other control tissues, the dermatopathic lymphade-
nopathy (DLA) as a control of mature LC, and the
epidermal LC as a control of immature LC, using the
immunohistochemical method.

Materials and methods
Patients, samples, and clinical data

The study was approved by the Institutional Review Board
of Okayama University Graduate School of Medicine,
Dentistry and Pharmaceutical Sciences, Okayama, Japan.
Tissues of LCH were obtained from patients registered with
the Japan LCH Study Group (JLSG) between 2002 and
2009. Tissues of DLA and normal skin tissues contained in
the dermal tumors (such as dermatofibroma) were from
patients who visited Okayama University Hospital between
2002 and 2009. Histological sections and immunohisto-
chemistry (IHC) such as the CDla of all the specimens
were reviewed by pathologists to confirm the diagnosis.
Information on patients including laboratory data at onset
of disease was obtained from the JLSG registration center
and the medical records of patients at Okayama University
Hospital. The clinical data are as follows: hemoglobin,
platelet, white blood cell, lymphocyte, total protein,
albumin, total bilirubin, lactate dehydrogenase, glutamic—
oxaloacetic transaminase (aspartate aminotransferase), gluta-
mic pyruvic transaminase (alanine transaminase), C-reactive
protein, erythrocyte sedimentation rate, and soluble
interleukin-2 receptor.
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Antibodies for immunofluorescence
and immunohistochemistry

Rabbit polyclonal antibody directed against SHP-1 (SH-
PTP1 (C-19): sc-287, Santa Cruz Biotechnology, Inc.,
CA, USA) was used at 1:1,600 dilution. Anti-CDla
antibody (monoclonal mouse anti-human CDla antibody
(IgG1, kappa), 010, Dako Japan, Kyoto, Japan) was
used at 1:100 dilution.

Immunofluorescence

Tissue samples were fixed in 10% neutral-buffered
formalin and embedded in paraffin. Sections were
deparaffinized in xylene and rehydrated in a graded
ethanol series. Antigen retrieval was performed by
heating slides in 0.01 M citrate-buffered solution,
pH 6.0, in a pressure cooker at 98°C for 15 min. The
slides were incubated for 1 h in 5% skim milk, then
primary antibodies were applied against both SHP-1 and
CDla, and the slides were maintained for 3 h at 37°C.
After washing first antibodies, second antibodies, Alexa
Fluor® 3555 goat anti-mouse IgG (H+L) and Alexa
Fluor® 488 goat anti-rabbit IgG (H+L) (Molecular
Probes, Inc., Eugene, OR, USA) were applied for 1 h
at room temperature. Images were captured and analyzed
using Image Gauge version 3.3 (Fujifilm Corporation,
Tokyo, Japan).

Immunohistochemistry

For IHC, treatment of tissue samples is the same as described
in immunofluorescence (IF). For blocking endogenous
peroxidase activity, hydrogen peroxide was used. Antigen
retrieval and incubation were the same as described. Next, 1 h
of incubation of secondary antibody at room temperature and
staining were performed using the DAKO EnVision+system
(Dako Japan, Kyoto, Japan) and 3,3’-diaminobenzidine as a
chromogen. The slides were counterstained with hematoxylin.
As appropriate, positive controls and negative controls,
normal lymph nodes, and skin samples, respectively, were
used throughout. An isotype control was not performed.

Digital image capture

Digital images for photomicroscopy of the best-stained area
of the sections as representative of the overall immunos-
taining were acquired with the Olympus DP71 microscope
digital camera (Olympus, Tokyo, Japan). All images were
obtained using a x40 objective of the Olympus BXS51
microscope. The software used was the Olympus DP2-
BSW. For the entire study, the camera was manipulated
with manual controls with its auto mode turned off and

used to adjust the image intensity, which was kept at an
identical level during the entire study. Conditions were as
follows: manual exposure, 720 us; ISO 1600; tagged image
format, 4,140%3,096 pixel shift. Files were saved in
uncompressed TIFF format so that their sizes were fixed
to 36.7 MB.

Quantification of immunohistochemical chromogen

The determination of immunostaining intensity was assisted
by the use of Adobe Photoshop, version 5.0 J (Adobe
Systems Incorporated, Japan office, Shinagawa, Tokyo,
Japan) as described by Lehr et al. [18]. Using the magic
wand tool in the select menu of Photoshop, the cursor was
placed on SHP-1-positive cytoplasm. The tolerance level of
the magic wand tool was adjusted so that the entire positive
cytoplasm was selected automatically. This selection was
confirmed by checking both the selected figure and its
inverted figure, which was made using the inverse tool. A
yellow optical density plot of the selected area was
generated using the histogram tool in the image menu as
described by Pham et al. [19]. The mean staining intensity
was calculated as follows: intensity score (IS)=255—mean
of brightness of yellow channel score on a cyan/magenta/
yellow/key color model (in arbitrary unit, AU). Immuno-
histochemical data as IS (AU) of LC, DLA, LCH-SS, and
LCH-MS were plotted using the SPSS software (version
15.0 J, SPSS Japan Inc., Tokyo, Japan).

Necrosis and mitotic index in LCH specimens

In LCH specimens, we also determined necrosis (+ or —)
and mitotic index (mitotic number/10 high-power field
using an Olympus BX50 microscope with SWHI10X-H/
26.5 eyepieces), compared between LCH-SS and LCH-MS
subtypes.

Statistical analysis

Analyses were performed using the SPSS software or
Microsoft Office Excel 2003 (Microsoft Corporation,
Tokyo, Japan). Comparisons of immunohistochemical data
of SHP-1 between LCH and DLA, between LCH-MS and
LCH-SS, were performed using Wilcoxon’s signed-rank
test. Immunohistochemical data of SHP-1 and histological
data such as necrosis were compared using Wilcoxon’s
signed-rank test. The correlation of SHP-1 data, mitotic
index, and clinical data were determined using regression
analyses. Comparisons of the LCH subtypes and histolog-
ical data such as necrosis or mitotic index were performed
using Fisher’s exact test or Wilcoxon’s signed-rank test.
Differences between values were considered statistically
significant at p<0.01 or p<0.05.
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Results
Characteristics of patients

The characteristics of patients are summarized in Table 1.
The numbers of patients were 21 patients with LCH-SS, 12
patients with LCH-MS, and nine patients with DLA. The
median ages of the LCH-SS patients were 6 years 6 months
old (range, 0-71 years old). The median ages of the LCH-
MS patients were 1 year 6 months old (range, 0-62 years
old). The median age of DLA patients was 78 years old
(range, 72-87 years old). The male to female ratio of LCH-
SS was 16:5. The male to female ratio of LCH-MS was 6:6.
The male to female ratio of DLA was 6:3. Epidermal LCs
were analyzed from three dermal LCH.

IF: identification of SHP-1-and CD1la-double positive cells

We first demonstrated that CDla-positive LCs [20] in
normal epidermis were proven to express SHP-1 by double
staining. Spinous cells showed weak positivity and granular
cells showed strong positivity (Fig. 1a).

Quantification of IHC of SHP-1 in epidermal LC, DLA,
and LCH

LCs in the epidermis expressed SHP-1, and spinous cells
showed weak positivity and granular cells showed just a
little strong positivity (Fig. 1b). LCs in DLA and LCH cells
in LCH showed negative to high expression of SHP-1 as
shown in Fig. lc—f. Immunohistochemical data as ISs (AU)

Table 1 Clinical characteristics

of LCH patients and SHP-1 Patient number ~ Age

Sex Subtype Biopsy site Necrosis MI 1S

intensity score

1000114 2 years 3 months M SS Bone + 0 68
1000115 1 year 1 month M SS Bone - 0 63
1000179 58 years F SS LN - 15 96
1000202 71 years M SS Skin - 12 78
1000219 2 years 11 months M SS Bone + 4 114
1000222 5 years 1 month F SS Bone - 1 118
1000227 1 years 5 months M SS Bone - 0 103
1000267 4 years 2 months M SS Bone - 0 97
1000275 6 years 6 months M SS Bone - 2 140
13001 11 years F SS Bone + 0 126
130011 65 years M SS Orbit + 2 112
130012 29 years M SS Lung - 0 100
130015 32 years M SS LN - 9 62
130016 61 years M SS Lung + 2 105
130017 2 years 5 months M SS Bone - 23 60
13002 39 years M SS Lung - 0 58
13003 7 years M SS Bone + 3 93
13005 0 month M SS Bone + 1 111
13006 4 years F SS Bone + 4 158
13007 4 years F SS Bone + 0 131
13008 7 years M SS Bone + 0 97
1000159 2 years F MS Bone - 0 108
1000178 1 month F MS Liver - 1 97
1000185 10 months M MS LN + 6 85
1000201 5 months M MS Bone + 1 128
1000216 1 year 1 month F MS LN + 20 179
1000230 4 months F MS Skin + 20 179
1000234 4 year 2 months F MS Bone - 0 161
1000249 62 years M MS Skin - 17 176
1000273 7 years & months M MS Bone - 1 94
1000277 0 month M MS Skin - 4 180
130014 7 years M MS Skin, LN + i 128
MI mitotic index, M male, 13009 8 years F MS Bone + 4 150

F female, LN lymph node
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Fig. 1 a Detection of CDla and
SHP-1 in skin (epidermis) by IF
is shown from a 55-year-old
female abdominal skin. Left,
CD1a positive LCs. Middle, IF
of SHP-1 revealed the strong
immunoreactivity in LCs and
granular cells, and weak
positivity in spinous cells.
Right, merge of left and middle
images. b Detection of SHP-1
protein expression by IHC in
normal skin of baby with
LCH-MS (1000277). LCs
(IS=164 AU) and granular cells
in epidermis showed positivity
for SHP-1. Spinous cells in
epidermis showed vague
positivity. e—f Detection of
SHP-1 protein in the tissues
from DLA and LCH by IHC.
¢ LCs (IS=45 AU) in DLA of
87-year-old male (150034678).
Lymphocytes showed positivity.
d Bone lesion (IS=93 AU) of
LCH-SS (13003). e Lung
lesion (IS=105 AU) of LCH-SS
(130016). f Skin lesion
(IS=179 AU) of LCH-MS
(1000230)

of epidermal LC, DLA, LCH-SS, and LCH-MS were  LCs/LCH cells of DLA and LCH. On the other hand, ISs of
plotted respectively, as shown in Fig. 2, using the SPSS  SHP-1 expressed in the cytoplasm of LCs in normal
software. As shown, ISs of SHP-1 ranged from 42  epidermis of dermal LCH cases were 164 (patient
(negative) to 180 (strong staining) in the cytoplasm of  1000277), 165 (patient 1000249), and 173 (patient
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Fig. 2 Dot plots of IS of LCs in the normal epidermis of LCH
patients, proliferating cells in DLA, LCH-SS, and LCH-MS. The x-
axis shows LC, DLA, LCH-SS, and LCH-MS. An asterisk means
p<0.01. A double asterisk means p<0.05

1000230). The mean IS of DLA, LCH-SS, LCH-MS, and
epidermal LC were 47, 100, 139, and 167 AU. A
significant difference of SHP-1 reactivity was observed
between DLA and LCH-SS (p<0.01), DLA and LCH-MS
(»<0.01), and LCH-SS and LCH-MS (p<0.01). Also, a
significant difference of SHP-1 reactivity was observed
between epidermal LC and DLA (p<0.05) and epidermal
LC and LCH-SS (p<0.05). Between epidermal LC and
LCH-MS, there was no significant difference. In skin
samples, the dermis as negative control did not give
background staining.

Correlation of LCH subtypes with necrosis/mitotic index
LCH subtypes did not have a relationship with the rates of
necrosis (Fisher’s exact test) or mitotic index (Wilcoxon’s

signed-rank test) in LCH tissues.

Correlation of SHP-1 expression with necrosis/mitotic
index and various clinical variables in LCH

The expression levels of SHP-1 did not correlate with the
rates of necrosis (Wilcoxon’s signed-rank test) or mitotic
index in LCH tissues (regression analyses), nor with any
clinical variables (regression analyses).

Discussion

LCs are specialized immature DCs in the skin. Ramachandran
et al. showed that SHP-1 was an important inhibitor of mice
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DC signaling, targeting multiple activation pathways [21].
Accumulated data showed that SHP-1 exerted either putative
oncogenic or tumor suppressive functions, depending on the
cellular context. Considering the fact that no data of SHP-1
in human LCs were available in the past, our data could be
the first in human LCs

The aim of our study was to determine whether SHP-1
expression was related to LCH. Our hypothesis was that
SHP-1 was negative or showed low expression in LCH, as
in other hematopoietic cell neoplasms such as malignant
lymphoma or leukemia. The results of SHP-1 expression
analysis showed the opposite of this hypothesis. Higher
SHP-1 expression was correlated with worse LCH subtype
and thus with worse prognosis (LCH-MS).

Our study had five novel findings: (1) LCs in the
epidermis were highlighted compared with spinous cells in
the epidermis, except for granular cells, using highly
diluted anti-SHP-1 polyclonal antibody (1,600:1). At a
dilution of 1,600:1 of anti-SHP-1 antibody, LCs in
epidermis (not LCH cells that were in the dermis) of
patients 1000249, 1000277, and 1000230 were strongly
positive and the epidermis showed faint positivity in IHC
and IF, as shown in Fig. la, b. Differences of sensitivity
between IF and IHC were thought to cause faint positivity
of granular cells as well as spinous cells in IHC of Fig. 1b
compared with IF of Fig. 1a. (2) Semiquantitative analyses
could be performed among LCH cells using highly diluted
anti-SHP-1 antibody (1,600:1). (3) LCH cells in LCH-MS
did not show a significant difference in SHP-1 intensity
compared with LCs in the epidermis. (4) SHP-1 intensity of
LCH cells in LCH-SS was weaker in IHC compared with
that of LCH-MS (Fig. 1d-f). (5) Proliferating nonneoplastic
LC of DLA showed negative or very weak reaction of SHP-1
in IHC (Fig. 1¢).

Based on the formerly described data about cell volume
of LCs [22], LCH cell diameters [23], and LCH cell
nucleus diameters [24], LCH cell cytoplasm volumes are
thought to reach 8.7 times those of epidermal LCs. The cell
size differences between LCH cells and epidermal LCs and
calculation of SHP-1 staining intensity in AU indicate
difficulty to compare total volumes of SHP-1 between LCH
cells and epidermal LCs.

From the pathological point of view, LCH-SS was
described to have more necrotic tissues compared with
LCH-MS by Bank et al. [25]; however, our data of almost
all Japanese patients were different from those of Bank et
al.,, and we could not confirm this. SHP-1 expression
correlates with neither mitotic index in LCH tissue nor any
other clinical data at onset of disease.

Low or negative expression of SHP-1 in LCs in DLA is
compatible with the theory that SHP-1 negatively regulates
LCs migration to lymph nodes from epidermis [17]. Thus,
our SHP-1 data could be compatible with data by Geissman



