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Antigen Presenting Ability of Langerhans’ Cells for House Dust Mite
Antigen in Patients with Atopic Dermatitis

Jung Hoan Yoo1, Hyun-Joo Choi1’2, Min-Geol Lee', and Kwang Hoon Lee"?

Department of Dermatologyl, Institute of AllergyZ,
Yonsei University College of Medicine, Seoul, Korea

We studied the role of Langerhans’ cells in the pathogenesis of atopic dermatitis. First, the skin
specimens were obtained by shaving biopsy in lesional and non-lesional skin from the 18 atopic patients.
To analyze the presence of IgE+ and CDla+ cells, immunohistochemical staining of specimens and flow
cytometry analysis of the Langerhans’ cell-enriched suspension were done. Second, patient’s peripheral T
lymphocytes were co-cultured with Langerhans’ cell-enriched suspension for the T lymphocyte proliferation
test. Patient’s eosinophil count, serum total IgE, serum house dust mite specific IgE were measured, and
clinical evaluation grade was evaluated to find out the relationship between the T lymphocyte proliferation
test and these parameters. Third, we compared the antigen presenting ability of Langerhans’ cells using
either house dust mite antigen or Candida albicans antigen. The results are as follows.

1. The CDla+ and IgE+ cells were more frequently observed in lesional skin than non-lesional skin.
The flow cytometry results revealed that CDla+ and IgE+ cells were more abundant from lesional
skin than non-lesional skin.

2. The PI (proliferation index) of the proliferation response of lesional Langerhans’ cells was higher
than that of non-lesional Langerhans’ cells.

3. The PI of the proliferation response of Langerhans’ cells of patients with a high blood eosinophil
level (%) was significantly higher than that of patients with a low blood eosinophil level.

4. The PI of the proliferation response of patient’s Langerhans’ cells with house dust mite antigen was
significantly higher than that of patient’s Langerhans’ cells with C. albicans antigen.

These results might suggest that the Langerhans’ cells activated by a certain allergen existed in the

skin of atopic dermatitis patient and they were able to provoke the immune response by activating T
lymphocytes.
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A UTh olEY HEAe FAA FAY AT =
v A%t 2%, 55Ut 108, 5% 6WoZ il 34
o] A% #AEC] U E AA AT olES mEA A
BAHQ dBFE WA F8Y FFE A5 H
Fgre Zuk 2181073, A 2.12+0.60, B} 206+
0.83, Q14 2.12+0.60, 2%Z 22910472 BT Z2E 2
o] A FME HArh ¥H F REXE 19416+
1221.8 Uml2A ZF7ts]o] Uitk 8 ) 47 =
534513337/ 112 Z7tEo] Ygitth A AR Ay
5o] IgEE BE FASNAN Yoz velgen, 3+ o
A9 B2 HgE&E HQ 7%= D. pteronissinuse} D.
farinaeo| 4] Z}zt 104 o)qith. JHA H=7] g FA]
Y FRure Al BF Fgue-gS Hgew, D.
pteronissinus$} D. farinaeol] Z}z} 109l 2+ o]Ate] <k
g Bt 443589 F35=d wEl 83 F IgEX,
g3 JyAA Az7] Fo] QEAE /@ ZABAE B
o]x] 3k} (Table 1).
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2. OIEm| mSe X Wense| EOjl CD1a ¥4
¥ IgE Y MIZOf CiSt HAZHSSHM oA

FolME BN Bok Ao oo BRUYT, A
9B FHANE U5 BRYUT Fg 1. obed I3

s A8, 939 AT 2 ZFANA
#ZH T} (Fig. 3).

. EEEA ME 2RYNM CD1a ¥ IgE 24 Al
Ol CHEH MY Fek MERY 2A

AR A 2ga AE il CDlad] thgt

o M

Table 1. The laboratory findings of atopic dermatitis patients according to clinical severity

Clinical Severity Mild Moderate Severe
Laboratory test (N=2) (N=10) (N=6)
Total IgE(U/mi) 2751.0+431.3 2081.3+1162.4 1388.2+1481.8
D. farinae specific IgE 2.0+00 33+£1.1 33+£15
Eosinophil count(%) 3000 8.6L5.2 7.0x5.1

The values represent mean tstandard deviation.

Fig. 1. Immunohistochemical stain of CD1a in skin of atopic dermatitis patient (200x).
The CD1a+ cells are located in the upper epidermis and papillary dermis. The CD1a+ cells are more frequently observed in lesional skin

(B) than in normal skin (A).



+38 5 : olEY TR FAeA JUA =7} o Y A2 A2 FeRETY 171

qBF FF AXEY 2 HYRAdME 58%, WUR
AN 131%2 BERANN dojF FA=F2: A
FRdel o ol = AN, IgE FYMEE G|
BARANN E 82%, WRAFANNE 129%2 HAF-H)
A @R FA2g: AE FRdd o Ho| SAdHD
(Fig. 4).
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Fig. 2. The immunchistochemical stain of IgE in the skin of atopic
dermatitis patient(A, 200x; B, 100 x; C, 400 x). While the IgE+
cells are rarely observed in normal skin(A), many IgE+ cells are
observed in epidermis and papillary dermis of lesional skin(B). The
IgE+ cells showed dendritic process-like structures(C).

2 AX 9% S B2¥Y T X FHRF7}

o &3kth (Fig. 5). AUzl FAAF EEHATL AAM
AA BREe vzAlde BATHLR fo AjolE B
ojAe ¥kou, A MAERE B AN By R
o FAZF2 AE HAAd He) B F FA2F~
AZ AR T FZ79 FHAF7F FoJstA F3koh

2 AUoH SHe S50 WE T A= S4XF2

Ax, 5% € 359 9F2E B9 RE AT
A Bzre] Z2¥d T YZFPo] Exjel HnR o FA
232 AXE AT Fo FAF7L o 2ok 43FH
550 wWE ATy HF FHAFE AFA 221, F
SxoA 4141439, FZo|A 503142602 49 F5
o w} FXxF7) vEEhe FEE BYT (Table 2).
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Fig. 3. The double immunohistochemical stain in non-lesional(A,
400%) and lesional skin(B, 400x; C, 200x). The brown color
indicates CD1a+ cells and the reddish purple color indicates
IgE+ cells. While many CD1a+ and IgE- cells are observed in
non-lesional skin, CD1a+ and IgE+ cells (arrow) are observed in
papillary dermis (B) and epidermis (C) of lesional skin.

Table 2. The Pl of T lymphocyte proliferation response according to clinical severity

PI" according to clinical severity

Group Mild Moderate Severe
(N=1) N=9) (N=5)
PT'PLL 221 4141439 5.0314.26
PT'PNL 0.74 3.76+5.65 2.87+2.56
"The PI was calculated by following equation and the values represent mean tstandard deviation. .

The radicactivity in the co-culture of T lymphocyte and Langerhans’ cells(cpm)

Proliferation index (PI) =

The radioactivity in the culture of T lymphocyte only(cpm)
Abbreviations used were PT; patient’s peripheral T lymphocytes, PLL; patient’s lesional Langerhans’ cells, PNL;

patient’s non-lesional Langerhans’ cells.

&4 ¥4 W F IgEX|ol) w2} 200-1000 U/mle] 3 ¢l
&3he FATE AT, 10003000 Umle] HHE FFE,
3000 U/mlo] 39 7348 F59 IgE S7t2 E/sL 34
A&E v B F7H8 Bl BE SRzl B
HE ol FA2G[E ATE AAG FA] TRIA T #

zZ7o FF 24457 o 24tk 84 W & gEXd o}
2 Ao HIFFNAFE 4S5 5311419, FFE
A 5.15+5.84, =Zd|A] 2.93+0.728 A} HHgE W &
ASs AEo] g T =79 FANEE I Ui F
IgES} 93 ABTA gdou, i AuHse Py
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Fig. 4. The results of immnuofiuorescence flow cytometry of
CD1a(A) and IgE(B) in Langerhans’ cell-enriched cell suspension.
The small letter 'b’ indicates cells from normal skin and '’
indicates cells from lesional skin. The cell suspension from
lesional skin contains more CD1a+ cells and IgE+ cells.

Table 3. The PI of T lymphocyte proliferation response according
to total IgE levell

PI according to total IgE level(U/ml)

Group 200-1000  1000-3000 above 3000
(N=5) (N=5) (N=5)

PT+PLL  531+4.19 5.15+5.84 2.9340.72

PT+PNL  3.16+240 4.42+6.78 1.75+0.31

< Bt} (Table 3).
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Fig. 5. The result of T lymphocyte proliferation response to
Langerhans' cells. The proliferation index (Pl) is higher in the
co-culture with lesional Langerhans’ cells than in the co-culture
with non-lesional Langerhans’ cells.

Table 4. The Pl of T lymphocyte proliferation response according
to D. farinae specific IgE level

- PI according to specific IgE level

Group 1+ 2+ 3+ 4+
(N=2) (N=4) (N=1) (N=8)
PT+PLL - 7.77+6.62 6.35%6.25 2.87 2.60+1.04
PT+PNL = 455+2.87 5.19£7.57 0.92 1.55%0.60

232 AEE AXG ATo 2 Zl-r7} o 4t {49
| 7=7] 39 So| IgEX o] wWE AlTe FATHATF
E 1+94 7.77i6.62, 2+9)| 4 6.3516.25, 3+oA} 2.87, 4+
oA 2.6+1.042 Bl HHIE Ul FAZGEA A X

g T X739 ZF4ukee So| IgEAd| HulHste &
ArS BT} (Table 4).
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o T gzpe S5 BF BAT F@AE WAl
e AT BWT 47} B Fde] we Yuu
o 34457 @A =3t} Fig. 6)

@A) 5479 WA g THT 57t we YUE%
V3t e AU @% THOR TR FAALE ¥
@AY AT 47h B BATAN AT FAAF
L 14.00+2.19, APFE 11.53+7.002 Ve, 8xle] W
A% ) 2B AX o BA 22YY T I
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Fig. 6. The scattering diagram between T Iymphoéyte proliferation
response and eosinophil count(%). The T lymphocyte proliferation
responses are proportional to eosinophil count.
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Fig. 7. The T lymphocyte proliferation response according to
eosinophil count. The T Ilymphocyte proliferation response in
group with higher eosinophil count shows higher Pl score than
that of group with lower eosinophil count(p<0.05 in ANOVA).
Within the group with lower eosinophil count, the T lymphocyte
proliferation response with lesional Langerhans’ cell represented
higher Pl than that with non-lesional Langerhans’ cells.
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Fig. 8. The T lymphocyte proliferation response to house dust
mite(D. farinae) antigen and C. albicans antigen. The T
lymphocyte proliferation response of lesional Langerhans’ cells
with D. farinae antigen shows the highest PI(*, p<0.05 in
ANOVA).
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SJ8kA E3kTh (p<0.05) (Fig. 7).
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