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Immunohistochemical Analysis of the Cellular
Infiltrate in Alopecia Areata

Mikiko MATSUHARA

Department of Dermatology, Niigata University School of Medicine
(Director: Prof. Yoshio SATO)

The cellular infiltrates and the distributions of CD1-—positive cells in the scalp
skin lesions of 23 patients with alopecia areata were examined by immunoperoxidase
method using monoclonal antibodies. In all the forms of alopecia areata, including
common form, totalis, and universalis, the affected anagen hair apparatuses showed
the cellular infiltrates frequently in the hair bulbs, the upper portions of hair follicles,
and the surrounding perivascular area. Most of the infiltrating cells reacted with
both CD3 and OKlal antibodies. = CD4-positive cells always predominated over CD8—
positive cells in all the anagen hair apparatus examined. The CD4/CD8 ratios were
lower in the hair bulbs than those in the other portions. CDl-—positive dendritic cells
were distributed in the hair bulbs, the upper portions of the hair follicles, and epi-
dermis. These findings suggest that the increased number of CD1-positive cells (Lan-
gerhans cells) in the anagen hair apparatus may be a primary event in the immune
response and their anagen hair bulb may become a target for CD8-—positive cells,
resulting in shedding of the hair.

Key words: alopecia areata, CD4" cells, CD8" cells, monoclonal antibody, Langerhans
cells
MERELE, CD4* #ild, CD8* fila, &/ 7 o—F bk, 7 v v v 24k

Reprint requests to: Mikiko MATSUHARA, BIRIEE SRS T959—12 HriE ELME T4 633
Department of Dermatology, Tsubame Rosai T SR BER
Hospital, 633 Sawatari, Tsubame City, MR =%+

Niigata 959-12, JAPAN.



R IR

F U ® [

MR EEC ST AR BB AW ATl oy,
Lo L, WHEAMEM TR, CaRBomnE R
Uy SRR RED A LRI MBRT LAY,
WA U v S ERIEEBRN, EEREBE, TR LESAER
N &M, BIUHKNERBCALR S, El
iy, WEDQIZ P E Y, BRHA~DY Y REROE
ADER S h, REROWRE S ERMROEERA LR
5“A*hh@ﬁﬁﬂ,$ﬁ?m0wﬂﬁﬂ%ﬁ&N®
BEAR R Y, ToFE ENOoEY, BEHREt
ET@?Eh%;“7wﬁ%Wf@5w“ TWwh. L L, ik
U v oERpAETCRET A0, BHETOLO% tar-
get W LTWABDE, Fh& & EHEMUAS target &
LIRIEOER Lz @iedh, Ebi, Zhboil
Dy RBRIEED LD BEAR LTV A D K oMM
BEZLNL., FI2T, KPETE, ThbExBHLME
T 5HMT, AEREOH BTN v, BEM
Hao RZEHE % RERBCGENCREL, e TERNS
LWV EUAO CDIT M, 474t Langerhans #fi
N8 o oA % et Ui,

MoE & AHE

1. #

BB RN B R S B A 22 L e MR e
HBEIH (B3, 0156 2% & Lic. HEED
EEIL 6B, L6ART, FHIBE6mMTH-T. FORH
FUT R (AS) &£ %M (AM) 285 0@% N 14
fl, SWBCERE (AT) 126, AREMEBEE (AU) 12
BT, BEMEIZI0EASIBETE . ZhbDER
DHH, AM D26, AT ©1#& AU © 2 flREK
M B b A - Tt B & O33FIIBE
LFAERETCS -7, 2 h BI8OIEFI O E 4%
b, FIAERER L DABRL, —5I10% kw0 VIE
E, T 7 AU EERL, ST hFEYU V.
ToA Y VR AT IR0 OISR R VT
SR L, R T 80C TIHAT L TR
BECHO L,

WAL, REEEO U (KRB 2 @, GoE 1 H,
AN AR 2 ), H5 VBTN, SN mE
BB B S W EWE A (106) O b TI56 ]
(AN A

2. REEE s

FFEE OB L D —20CELF T S5pm O

A AT s 1 A SR P IR R AR oD T 1007

BUER L, BB LTAT & b v TEE L, kil I
YEMBICTT 0 0%y FEiT-70. 2O, —&ik
& LT CD3, CDh4, CD8, CD1, CD21, CD1lb, OKlal
(Ortho #L%L) &fr@’C'{mﬁ“ﬁEO%V’i&iUéﬁ Ve tk,
CHBiRE LT s 5 — BRI 7 AT ¥ 1gG
(DACO #:8) & SHE T30 HEIL & ik, %L
Foo BUGHEE < TRAIN TV, BRI 0.1M PBS (pH
7.6) i, T O, 0.05M Tris buffer (pH 7.6)
TEH L, 3,3 ~diaminobenzizine (DAB) HyO, BHH
T L, ROSETREI0ME, AFA 7Y — Y
BRI T, B R R AT, B LTEIE L

i, FHEE, BEAK CDIY M4 2R 136
oG by, AR TWA T &5 B Ortho
# o monoclonal antibody immunoperoxidase staining
kit Mo Thobh, §iRO g T R UE & G
TR, kit HoSadF v L—YEHe Y 2 1gG
20 IR &, L, W kit N0 3-amino-9-
ethylcarbazole (AEC) H,0, BRI # & 2047 B B
S, BEBAKTEICEHFLLE ~<bF e U viIm T
Befts 24T - 1o,

fji=] %

1. JMEEFRR

PRI GAE B 38frh 23 ©, BHE v L THEY
R Y RS SR A RBEAL bR MRETE
OFERHN IR S5, BB stage WL 5T
Ric-Twih, /bbb, anagen, early anagen, ¥
7243 dystrophic anagen stage O EHEEOEHRH~D
MREMIEH TS - oh, ToHE, FWHLLCER
= telogen stage O EHBIWCIHERZDH LT, cat-

agen stage DB TR, —HOTBREC I POV
VRBREEALADLTH T,
filgEoL bR 5 stage O BRI TW, EBEM,

L, EMEUONERBNSLIUEOR
MR L e R

EERREBELDA D
B, &b, LOEEComT S
B MilaRE & bR,

BEEOIE TR, BEHRCHREEIA DR -
fr. D5 H 6 # T anagen % dystrophic anagen
stage OEMHEBZAYEAP TR LSS - ohs, 9fT
HZhbo stage OEMARICE VTS MRS 4 <
Eh bRt

BB, 156hoRLREEO 16, BREL A
TURBCEE oMM RS, TEE, THA
~OREI I -0 Fi, | FAOEBEREREKRIED



1008 FrBESSME F 10445 0125 ERK 2128

B, THES RN ST - .
2. SEREMEERRIRRR

38fFR, MBI 2 5 Rt 236000 T SRR Y
Mk Le (FD.

TR BT 5 M8 H90% LU LA CD3Y, OKIalt
THY, BETLHEG, BECIAGMOERL) -
¥, LA A S e OKLalt OME %R
THRRERD -2, CD21Y, CDI1bhY #lkit o ¢
PETH Y, FELTTH TR LT,
CD3*%, OKlal® B0k & s CDat » CD8Y <«
Holo. BEUW, TURM, MEEBOEOSMEL
Th, CD4A* #ifus CDSY Ml L v &\ 28, ok
R & UMD TR > T, Thbb,
EEE oA BRI A2 MR T CDAT s
FEEMc K4 5D Tk, CD4/CDE LnEEs R L
o, BEE, BRCTERATREORA LI ~2TH -z
(B 1,2,3). tk, Zhb23D>» HERTIL CD4T
Mo AL @Btz b0 28 GER 1L, 3), F74, CD8*

£ 1 MEREFWAS

MDA OLOR 2 6H -1 GEF 5, 14). HERES,
Ml EA R D bR 2, HkcUE
AMIZESD bR 1O TR T4 CD4T Hilg s CD8*
ML 35U LOBMER LI,

CD1* fifuid st Mo THMCE W TR EE Lot

e
S oS

B 1 MR BAIMC 5135 CDY Bk
anagen stage OEMEO THES, BEREHE &
FIRE (KED 1B 2 3R bh 2.

S A i

=y R oY) CHECE SRR N

i o0 Slam) m owow | wemn | m o6 os 8w MEHK | EHEE | FHEECERN)

) CD4*CD8 |CD4'CD8* | CD4'CD8’ |[CD1’
154 o ASIBEMR LM 17H e L b 24>+ 2+ >E | £ i
2| 67 HIAMIBE B W14 e L Bl 2E L 2e > | 2> | o«
3|31 o~ ” 14 oL b 2+ > E + - *
4035 B~ ” 1% A oL PEEEE R R 2 R
5144 W " 17 A AHAH o 4+ >+ L3> - 4| x
6 41 B o WEEREHR) 1E PUVA 3 2+ >k 24 »E bk '
T 01 B~ ” 14 PUVA % 3+ > 24 > 4 4o *
813 4| ~ ” 154 ZFAER « PUVA % 5+ » o+ 4+ 2+ 204 +
943 B AT E MwrH 7t L B8 54+ 30 >4 i i ;
10|20 4|~ " 2 A ZFIAH t 4+ > 4 3 o i i ®
1125 o ” 24 H 7L % 5+ >+ 3+ >+ + ' +
12 81 &) » |FEEREN 28 PUVA A 2 r > 21 >+ + +
13 | 83 H| ~ ” 1TH107H e L 1 5+ ¥4 5+ »2+ +
4| 6 B o lESLEE2E EA ] b 24 > 2 > E *
1515 HIAUR £ M1 | AFILRL - PUVA i 2+ >k 34 >4 R
16|49 B o |FEERELR| 7E [ PUVA I O B e B
17 131 | o~ ” 74 H 2 Fiz H 2 24 >+ P> o> +
18 |37 B~ " 24 PUVA b 2+ > | 34> | 24 >+ *
19 1138 ®) o~ ” 114 H PUVA i 54+ %+ | 4+ > i > +
20 |59 | o~ " 3H6 7 | PUVA - 2H4H oh 4+ >+ | 4+ D> v o= o *
21 117 B o~ “ 193570 Fo4742 28] 2+ >+ 24+ > % + *
22 36 B o~ ” 94 f AHFAFE 54 74 = & 2+ >* | 5+ »ok +
23 | 42 B s BREELEHE3ITAH PUVA 5 24+ >+ D - > ®

AS: HREMEREE, AM: ZRUEMEREE,

»: CD4/CD8" It 4~5ELF, >:. CD4/CD8'th 2~3,

AT: SuRMEPIZIRELE,
=2: CD4/CD8 i 1~2,

AU R EREE
* o RMEIT



A PRI ESE W B v 2 SRR iR T RRa O ST 1009

EREAERR O L THABRER, FTHEUTRA
Bhichot. #0555, BHEBKRCY v RBRBEY -
T2 B wTh TR CDIY M AT e T
FHRPHEHMATOMMEBD bR T, Thic
WU, MEBEHEREORBELTIIY v R ROBE L &
54 A anagen, early anagen, dystrophic anagen stage
O B LIS ERBA B L UREAT CDIT M
JaoRmRgm Lo, 7, 230 3T, THEE
SRR FfiRE RS (B 4. &6,

MR R M oM ES T PR A £ T CDLY M

' ‘ : ‘ o st g - Thob . 0 O10fTi CD3*, CD4t,
2 FAMBMEFOTMSBICSIS CDs WhE@l S

) CD8* #fifa®E & ifr L7 anagen, early anagen,

anagen stage OEHMEO TED, EREE ) , e e s g 4

BRI (RHD 1o b B 2 R AR T — S dystrophic anagen stage O GHLERO T L8 HLER

L, —fiEEL T3, FRiIc@BS bRl -t 28HFT N TIEWT, telogen

stage OLEMBROTE, THMGUAMMECE CDIY M

R

3 a: RETOEE, MERBOSEEET CD4 Migs CD8 Mk
NCHENCE#Y EH T A, b BREM, BRAICEWTIE CD4/
CD8 11 ~2 & MDHAL & ik LTI L it B,



1010 FrBRERYSEE B 104% 125 ERE 24F128

4 MEBREEOEMBC TS CD1 Btk
B (RED BB e & B
HitanZb Hh 5.

il & 5Hhd, BBk 2 EMEo s e n
Tl -7z,

Lo E oM R, PIEGHE QRERF N &
BIfRTc <, U v SERBMOED bR D 2 TOREM R
THEOEm 2 /R L, $, MU BIE, Bfrh
OHEE L AER -1 (' D.

£ 73

PR AR Tl R B G SR T o 2 > OBy
HECTVEEELZBRTVLE, FRE oM iE
e BF AR EHA2HFTH20-9 KFiek vt
T EHTHEEO I (Y v R ERr BRI
BL, TofE, CHABEIRTHECES Z LR
W AR AR SR TV ARY, &R
BTl io. AlIoE ik, PIRE BIE A 38,
FTEE e LTSGR Y v RABRBEE L T
i 2 1 o0 B JE (3 AHE 0 & BRI B TR B RN
Sheh - doh, B stage WL - TR - Tz,
FTieb bLlREO L bR L EHAEIL KT M anagen
stage & dystrophic anagen stage TH 7. —#HD
catagen stage OEMBIC L VOV v RBREBEAR S
17, telogen stage DL ITRE R DL RIcHh -
o, TOFEIL, HEOLTLo>oH 5 HMITEWT
BB R LT, HORRMOER Y v 5k AR

L, BROEM, WA 4 U THTEYRE S 28N
i En DY,

Perret D8 & i [YHB BRI & W TEMCRE T
LRI O RS ET U v Bk Th D E WG Li-n, 4l
OBRCEVTS, BEMBIEH0%LL LY CD3Y ©
Hoto. FLT, CD3T LR OKlalt Zp Loz
EdD, ZRLOBEMKLE S o PR & - T,
HAHVEMOBREE L - TIE LI h TR TtH 2 &
Bph b, THNO subset Tk CDA* (helper/inducer
T) #ifas@ES v, CD8T (suppressor/cytotoxic T)
R A7t ot ChETOBEORGC LN, B
il CD4/CD8 Wik -E LTk H, BERHE#
RMLULA O 6 o B Wi T3 fo v, Perret 5708 (3
BHESBMC LB CDA/CDS Wi b i ik v &5
Zto. Wynia B9 [ EERAIIE CD3Y o THIER 2
A LA LR, CD8" Mifsd@dish-7fcb LT
W5,

‘ Taylor H19 o# ik, BEHEO helper/suppr-
essor ik 2.6 705 19.8 T, HIKACIEEIIIC S 5 4E
B TE e LR E T, Happle W & XKW 7o
TEE & B BT 5 Y v Bk CD4/
CD8 HARiED, b, RO REREYTT -6
TREE S L T O/ T LT WA MIiER L,
M RO E 2R L. L L, &b6 4 BT
oW TIBIC SR LT v, Ranki 512) 3
P& T BERE OB EM O CD8Y s % &
WANT WA, SEloBFE TR, BEE, & BRI

& CD8*™ g HE L, @» OGRS I L TR
g CD4/CD8 HPME T LTw A Z &R E R,
COMRBBENOREr CD8T MilzolE sk E w2
ExRaAETLboLEbh, BN I2HMETHD. KM
CEWT, BEY v RO KHEFE D E BT OBE
EEETHI LGB THSL. L L, BEHNESEC
Yo TAREDORIEGM U v O ERAA~ORA LT
O SRRD bR T WA Z XY, CDST #ilg &
&L ERABET S Mlhoee Ko Y v o8
EREEA 2 CARLRL 2 B & 4 A RTREME AR E R T LW A T
512 CD8Y filfiE, cytotoxic HfFHEARILT
WAED S LR,

ik, i, ChbhoU v RERBEAEIAZOTHEA
5 fr. Messenger 53 IR TIEORB R BT
TEE IR 5 Y v Bk, P H S HLA-
DR* ThhrZ Emb, RIECR TR EFH M@
OB L - TEE EE#RC DR FiFREL,



FARL L PIEBGEAE i
Lo TT U v BRI PR & Tl
fap e O RUE R ER E R & 2. Zhiexfl
T, Khoury 5HW 2 EM O HLA-DR HiECREB A
SR BT A B O OB mE R E A R
LTwaE Lishbd, ZoBRME HLA-DR Uk
VORI S L B OB LT AT En D
BHY v REOL b ERC L5 2k b0, #lx
cfrwyaw7lmy&£u;5 LTwb. AE#
Tk OKlal Hifk% Flv-fond, Ko o BT H 5
Thoteoext L, BB EREOMBIIL »
WaRRE ol CORENDL, KEOKIEICIL HLA-
DRT &l e B@ EEAFNFEET 5 RERICUAD
BT el REAE L DR B,

EHEM T CDIY #if3, 47 b Langerhans #fl
Mz, BEBEAMLTO FHERRIEHEFE LRV,

HoTHIKAREESRTVLAY . 7, HBBEIE
mf@%%%&ﬁ%?ﬂéﬁmﬁ EERPNIC L R A %
o & OB A WO AR O TR
Tk Td CDIT Ml VB S T B Bl L,
MO TLHIML Tuvie. 20 CDLIT Mifao R s
FHMNE anagen, dystrophic anagen stage O G#l
BCHETH -1, EHILIRHO stage Tk, CD4t,
CD8* #ilann EERM A ~BE L, WO CD4/CD8 L
BETLTWATNREZHE2zBheE5 &, CDIT fMilkgs U
VORERE I EE AR A U T D AR A HEI S R
L. Lok TARREC BT CDIY filas 4 50
WINEDPRTEHFoEHTtHr s EF 2. Thbb an-
agen stage ¥ 5 BRI E 72 THE DO B
Wi HE D% % Langerhans #fua iz, CD4*
i LTSRS EI 2 R BT 5. T oRR,
fbEhis CD4* HIHEAS ) vk h A v 2 A LTI L
CD8* a0, Hiba{EE T 2085 HM L.
BT, KM vosERO R, BEEMBERC LY,
FECECTEHEROEHBEBEOMSEZILD L L
T, W 2O REFNREPETHE, 50N
OFEFTIREERTVAB . Uhlishb, Zhb
EHMm Y v B0 RE &R RIBO BRI TS
D, S, MEZHE L >OBCEESLETH A,

FOHUFRHREH @

Wr#ztedicn, wEE, BREEZEHD ¥
Licth R 8BS L. £, B
Ll EF Lo OB R B, (R, g
ARAE, MRS &, ERONRECHB T E
F LRI R O e B & OVE S N A B

F 3 5 AR Py iR O R A

1011

AL, IR R e s e A R R

(=R PN UE I EIRE RO Lo
AL O BRI A KER AT S8 (IR

M0t 6 J1, HISE) R TRE L.

Z £ X ®

1) GERE, ERREE: MEREEORERMH, X
MR, 200 817~822, 1978.

2) EBERA MEBREFEOEREEGBR, BESE
90: 1262~1268, 1980.

3) Sate, Y.: Alopecia areata-Modern aspects. Hair
Research, Springer-Verlag, Berlin Heidelberg,
p. 303~310, 1981.

4) Sato, S.: Ultrastructural study of alopecia areata.

o
g

-

6

7

N

8

f

10)

11)

University of
1976.

Biology and Disease of the Hair,
Tokyo Press, Tokvo, p. 295~304,

) Dubertret, L., Picard, 0., Bagot, M., Tulliez,

M., Fosse, M., Aubert, C. and Touraine, R.:
Specificity of monoclonal antibody anti-Té for
Langerhans cells in normal human skin, Br J.
Derm, 106: 287~289, 1982.

Harrist, T.J., Muhlbauer, J.E. and Murphy,
G.F.: T6 is superior to la (HLA-DR) as a
marker for Langerhans’ cells and indeterminate
A monoclonal antibody
study, J. Invest Dermatol, 80: 100~103, 1983.
Perret, C., Brocker, E.B., Wiesner—Menzel, L.
and Happle, R.:
in alopetia areata, Arch Dermatol Res, 273:
155~158, 1982.

Perret, C., Wiwsner-Menzel,

cells in normal epidermis,

In situ demonstration of T cells

L. and Happle,
R.: Immunohistochemical analysis of T cell
subsets in the peribulbar and intrabulbar infiltrates
of alopecia areata, Acta Derm Venereol (Stockh),
64: 26~30, 1984.
Peereboom-Wynia J.D.R.,
E. and Prins, M.E.F.:
injury in progressive alopecia, J. Cutan Pathol,
13: 363~369, 1986.

Todes-Tayvlor, N., Turner, R., Wood, G.S.,
Stratte, P.T. and Morhenn, V.B.: T cell
subpopulations in alopecia areata, J. Am. Acad
110 216~23, 1984.

Happle, R., Klein, H.M. and Macher, E.:

T.H van Joost, Stolz,

Markers of immnologic

Dermatol,



1012

12)

13

14

15

feavd

)

s

BB S 2 et

Topical immunotherapy changes the composition
of the peribulbar infiltrate in alopecia areata, Arch
Dermatol Res, 278: 214~218, 1986.

Ranki, A., Kiante, U., Kanerva, L., Tolvanen,
E. and Jehansson, E.: Immunohistochemical
and electron microscopic characterization of the
cellular infiltration in alopecia (areata, totalis,
and universalis), J. Invest Dermatol, 83: 7~11,
1984.

Messenger, A.G. and Bleehen, 8.5.:
of HLA-DR by anagen hair follicles in alopecia
areata, J. Invest Dermatol, 85: 569~572, 1985.
Khoury, E.L., Price, V.H. and Greenspan, J.S.:
HLA-DR Expression by hair follicle keratinocytes

Expression

in alopecia areata! Evidence that it is secondary
to the lymphoid infiltration, J. Invest Dermatol,
90: 194~200, 1988.

Breathnach, A.S.: The distribution of Langer-

95104 %

w125

16

faird

17

~—

18)

19)

Ferk 2 #12A

hans cells within the human hair follicle, and
some observations on its staining properties with
gold chloride, J. Anat, 97: 73~80, 1963.
Wiesner-Menzel, L. and Happle, R.: Intrabulbar
and peribulbar accumlation of dendritic OKT6~
positive cells in alopecia areata, Arch Dermatol
Res, 276: 333~334, 1984.

Kohchivama, A., Hatamochi, A. and Ueki, H.:
Increased number of OKT6-positive dendritic cells
in the hair follicles of patients with alopecia
areata, Dermatologica, 171! 327~331, 1985.
SHEN, ZHET, BEIE, BIES, SHEE
Z, WIEE: MEREECHBCBT 2%,
H 25k, 98: 355~-360, 1988.

BRiFH: MENHEERECET 2 EHM) v 8
TRy, HEREMEE, BRIk 98 809815,
1988.

(PR 2E9H 5 HEM)






