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Study on Contact Sensitivity in Athymic Nude Mice —Function of
Epidermal Langerhans Cells and Thy-1 Positive Dendritic Epidermal
Cells—

Masako Yokoo

Skin from athymic nude mice BALB/c (nu/nu) was grafted onto euthymic mice
BALB/c and was painted with 2, 4-dinitrofluorobenzene (DNFB) . Contact sensitivity
to DNFB was induced in the euthymic mice by this application. When the grafted
skin from the athymic mice was applied to the euthymic mice with ultraviolet-B
(UVB) irradiation and subsequent DNFB painting, the procedure did not produce
immunological tolerance in the euthymic mice. The inoculation of athymic mouse
lymph node cells (DLNC) drained from DNFB-painted skin into euthymic recipients
resulted in the induction of contact sensitivity to DNFB in the animals. On the other
hand, DLNC from UVB-irradiated and DNFB-sensitized athymic donors did not
lead to the appearance of immunological unresponsiveness, when injected into
euthymic recipients. These results indicate that the application of DNFB through
the grafted skin of athymic nude mice can induce contact sensitivity, but does not
lead to the development of immunological tolerance. The lack of development of
tolerance is considered to be due to a functional disorder of Thy-1 positive dendritic
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epidermal cells in the nude mouse skin. The nude mouse skin is thought to retain
activity inducing contact sensitivity . (Accepted on June 26, 1991) Kawasaki Igakkaishi 17 (2) :

148—158, 1991
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(2) #t JE: 2, 4-dinitrofluorobenzene
(DNFB) ix+# 71 &V, 4-ethoxymethylene-
2-phenyloxazol 5 -one (oxazolone, OX) X
Sigma X DEEA L 72.

(3) EHEE ~ v ADEHEEH 5 \»
WAER R 2 B U CMIBAMLIC CREEL,
WREEME (UVB, =3 V¥ —0D75%13280~
320 nm, ¥—7#¥EI13 305nm) % 3 HEsE, 1
E 60 mJ/cm? (0.844 m]/cm?/sec) &L
2. UVB OEIZ UV 794 A —% —(UVR-
305/365, T—¥ 1) ZHWTHEL .
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ECRMELRICALEBRMZ 2 Z L2 L DITo 7.
OX 12 & 2&fEIZ 5 %W (95% =5/ —) 100
ul ZEALTITo72. 6 HiR, BBFRTANI0.2
% DNFB (7 b4 1AV —TH1)20 ul,
3% OX (95% x5 ./ —) 10 ul ZEANE
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thickness gauge (Peacock &) THIEL /2. B
FEie OEOERZENMERE L TR L. B
TELFEFK L RO HFETITo 72,

(6) FiBY v/ i £ 2 BEB LU0
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Fig. 1. The results of skin graft
A. The skin of BALB/c (nu/nu) mouse was grafted to the abdomen of BALB/c mouse.
B. The skin of BALB/c mouse was grafted to the abdomen of BALB/c (nu/nu) mouse.
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A
Fig. 2. Immunofluorescence reaction of Thy-1* dEC (X200)

A. Euthymic mice BALB/c showing dendritic cells
B. Athymic nude mice BALB/c showing round cells

VI ADFHEH 1 0.5% DNFB 20 41 % JEE K&
[EdH 5 »IFEEERICEAM L, 24RHBCERY
YNEIRYIRR U T2 BRI L 72FRIE Y oo SEiHERE
(DLNC) 12 RPMI 1640T 2 B¥eL, 1 X107
f& (0.1ml, RPMI 1640) ®v ¥ x> b D
IR TER L. BT A M6 HEK
T, BNOEIZHE LIBRICHRFEEZL, &
52 6 HRICHERNIC2BEL /2.

(7) DLNC OHifks L URERIC L 2408
1 X 107MH (BrlefEER (PBS)) @ DLNC &, 2
% DIFAIMIEDI RPMI 1640T1 : 2012 &R L 72
Pt Thy-1, 254k (Becton Dickinson) &L
T 4°C30ERIGE ¥, 25 RPMI T L2
Bz 1 8 WAL I REHFEEMTE (C) & 37°C
1RGS2, 2he ORI B D
BERAINT. _

(8) HMPUAIE .~V ADIEIEED 5 \»
WIRERE RS 130.2% EDTA # (PBS) HiT
37°C 3RFMME L e REBRSEEL, 305
72 b CREELR. BEFIZX4°C —BT
Thy-1, 2%k (v b, Becton Dickinson,
PBS T20f52&H) H2WwizE/ 7 o—F Vi
I-A® Hifk (=7 X, Becton Dickinson, PBS 40

B

BAER) 2RIGSERBICHHERL, S5
FITC#&Pt7 v b 1gG Ik D 2 Wi FITC #
EHEH~ U R gGHikERICE 7. NI UV
TANWY =Y AT AW, = 8 eEE
TEEL, £477—- 7V y FEHOVT—EKX
BRNODOZ 7 o A (LC, $it I-A Fifkic
BE), Thy- 1 BHEBIECRR MM (Thy-1*
dEC) Z#z, 5XEOFHERKRD.

(9) MEHIE 1 K2 7NV —T1Z 55k
D, —DODEBRII2EREDRL 72, HeHLEIX
3T Student’s t-test ZEEA L 7.
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Y (TN —73) HNXTHSDIZFHOERK
JETHoTz. NSO b v T v ANHEE
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THCHREELS 2 2SIk 0Tz,
(2) BALB/c(nu/nu) Bz & % BAEDRL
BLUOMV T ADFEH (Table 2) : BALB/c
DEEERIC BALB/c % i BALB/c (nu/nu)
DEEEMEEL, 14HBICFEERIC DNFB 28
L CRERITY, 6 HERICHEFET A b 2Tl
72. ZDFEE, BALB/c, BALB/c (nu/nu) \»
FTHhOEEOEELEH 2B TORMED HEED
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72,3). iz BALB/c, BALB/c (nu/nw) K

Table 1. Effect of UVB irradiation on DNFB contact hypersensitivity

Groups Treat- Sen§iti- Challenge Ear inc_rement R.esegsi- Challenge Ear inc_rement
ment zation cmx 102+ S.E. | tization cmx 1072 +S.E.
1 UvBe DNFB® DNFB¢ 7.0£0.7 DNFB® DNFB¢ 7.8%0. 3] .
2 UvVBe DNFB® DNFB¢ 8.0+0.5 Ox*¢ Ox® 19.8+0.1
3 None DNFB® DNFB* 16.2+0.5
4 None None DNFB¢ 4.0+0.1
5 None Ox¢ Ox*® 19.8+0.4
6 None None Ox® 3.0+0.2
*p<0.01
a. The shaved abdominal skin was irradiated continuously for 3 days at 60 mJ/cm?.
b. An amount of 25 xl of 0.5% DNFB was applied for sensitization.
c. An amount of 100 xl of 5% Ox was applied for Ox sensitization.
d. A challenge test was performed with 20 ul of 0.29% DNFB.
e. An amount of 10 1 of 3% Ox was used for the challenge test.

Table 2. Effect of UVB irradiation on DNFB contact hypersensitivity induced BALB/c (nu/nu) skin

grafted in BALB/c

oo .. . | Ear increment? e e Ear increment
Groups Treatment Sensitization emx 101+ S.E. Resensitization emX10-*+S.E.
1 None DNFB 16.2+0.5 DNFB 20.0x£1.0
2 BALB/c? DNFB 15.0+1.1 DNFB 21.2+0.4
skin graft
3 BALB/c (nu/nu)® DNFB 13.740.2 DNFB 19.2+0.4[#
skin graft
4 BALB/c® DNFB 5.8£0.3 DNFB 11.5+0.2
skin graft
UVB
5 BALB/c(nu/nu)® DNFB 6.8+0.3 DNFB 17.8+0.3
skin graft
UVB
6 None None 4.0x0.1
*p<0.01

a. The skin of BALB/c or BALB/c (nu/nu) mice was grafted to the abdomens of BALB/c mice.

b. The skin of BALB/c or BALB/c (nu/nu) mice was grafted to the abdomens of BALB/c mice.
Irradiation with UVB (60 mJ/cm?) was performed for 3 days.

c. An amount of 25 ul of 0.5% DNFB was applied for DNFB sensitization.

d. A challenge test was performed with 20 ul of 0.29% DNFB.




KR X — F~ v A28 17 2 EAuaEE omrse

EOMEEERIC UVB 288 L, [HE i DNFB %
85 L T 7 HRCHOIAL CHBYE 21T > 74
R, BALB/c 26 DB ORELEICE % L7z
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(3) BALB/cPrlgV > fifilg (DLNC) &
X% M7 ADFEE (Table 3) : BALB/c i
DNFB % &4, 24FFf# W EHE L 72 DLNC %
fEALIE O BALB/c D BB FES LIz Z
%, DNFB X9 % B iBuiE DR/ EOBEE X
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niz(Zv—71). 851 UVB 2 B&
DNFB % &5 L T24K;fE#% ® DLNC OB AT
B S BRI (S v—74, 5),
s 8% DNFB 55 \Wik OX THEE%
HAAJze 2%, DNFB HREAEEM (I Vv—7"4)
T, avbra—n (FA—=71) CHLFL
DNFB 23 2FHKIG LA STz, —
F OX i€ & % B BUE DRAE X5 BRI L
7o (FN—75). YOS BALB/c i
BT, UVB EEZIC DNFB 28 L 24
FRFBICEREL L 72 DLNC iZ, v v ExT > b iZ
DNFB BB NV IV ABRFTETESL I &
DEES DI 5 .

(4) BALB/c (nu/nu) DLNC 2 & 2 B{/ED
BRALB L O VT U ADFEE (Table 4) - BALB/
¢ (nu/nu) & DNFB % ¥4 L, 24 R &1

Table 3. Induction of contact hypersensitivity and immunological unresponsiveness with
draining lymph node cells of BALB/c mice

Groups Treatment of* Epicgt‘,‘.anec.)usb Challenge® Ear ingrement R.eser}si- Challenge* Ear infrement
DLNC donor | sensitization cmX107*+S.E.| tization cmX10%+S.E.
1 DNFB None DNFB 18.6+0.4 DNFB DNFB 23.8+0.3
2 None DNFB DNFB 17.8%0.3 *
3 None None DNFB 3.6+0.2
4 UVB/DNFB None DNFB 5.7%0.2 DNFB | DNFB 12.0%+0.2
5 UVB/DNFB None DNFB 6.3%0.2 Ox Ox 18.0£0.4
6 None Ox Ox 18.6+0.4
7 None None Ox 3.2%+0.1
*p<0.01

a. Cells from draining lymph nodes were collected from UVB irradiated and unirradiated BALB/c
mice 24 hours after the cutaneous application of 25 ul of 0.5 9% DNFB.
b. For sensitization, 25 xl of 0.59% DNFB or 100 gl of 59 Ox was applied to the shaved abdominal

skin.

c. An elicitation test was performed using 0.2 9% DNFB or 3 % Ox.

Table 4. Induction of contact hypersensitivity and immunological unresponsiveness with
draining lymph node cells of BALB/c (nu/nu) mice

Treatment of?

Epicutaneous®

Ear increment

Resensi-

Ear increment

Groups DLNC donor | sensitization Challenge® cm X103+ S.E. | tization Challenge® cm X103+ S.E.
1 DNFB None DNFB 16.3+0.4 DNFB DNFB 23.8£0.5
2 DNFB/UVB None DNFB 9.3+0.6 DNFB DNFB 23.0%£0.2
3 None DNFB DNFB 17.8+0.3
4 None None DNFB 3.6x0.2

a. Cells from draining lymph nodes were collected from UVB irradiated or unirradiated BALB/c (nu/
nu) mice 24 hours after the cutaneous application of 20 xl of 0.59% DNFB.

b. For sensitization, 25 ul of 0.5 9% DNFB was applied to the shaved abdominal skin.

c. An elicitation test was performed using 0.2 9 DNFB.
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Table 5. Induction of contact hypersensitivity and immunological unresponsiveness with
draining lymph node cells of BALB/c (nu/nu) grafted with the skin of BALB/c

Groups Treatment of| Treatment Challenge® Ear increment |Resensi-’ Challenge® Ear increment
OUPS| 4onor mice | of DLNC &€ lemx 10 +S E. | tization 8¢ cmx10-°+S E.

1 BALB/c? None DNFB 16.6+0.8 DNFB | DNFB 23.6+0.47 7
skin graft *
DNFB

2 BALB/c® None DNFB 7.3£0.6 DNFB | DNFB 13.6%0.1
skin graft * %
UVB/DNFB

3 DALB/c® None DNFB 6.6+0.2 Ox Ox 18.0+0.4 *
skin graft
UVB/DNFB

4 BALB/c’ anti-Thyl, 2¢| DNFB 9.3£0.4 DNFB | DNFB 19.9£1.5 -
skin graft +
UVB/DNFB C

5 BALB/c® Ce DNFB 8.3%0.4 DNFB | DNFB 10.3+0.2 -
skin graft
UVB/DNFB

6 DNFB | DNFB 18.5+0.3

7 DNFB 2.6+0.2

8 Ox Ox 18.7+0.4

9 Ox 4.0£0.3

*p<0.01 #**p>0.05

a. The skin of BALB/c mice was grafted to the abdomens of BALB/c (nu/nu) mice and 25 ul of

0.5% DNFB was applied to the grafted area.

b. The skin of BALB/c mice was grafted to the abdomens of BALB/c (nu/nu) mice. Irradiation
with UVB (60 mJ/cm?) was performed for 3 days. Then 25 xl of 0.5 % DNFB was applied to the

grafted area.

DLC were treated with complement alone.

W0 o0

DLNC %##H LT BALB/c Dv ¥ Iy Mk
AL7& 2%, DNFB 23 d % BEAsEmyE ok
PRI L7z (v —71). ¥ 512 BALB/c
(nu/nu) I2H 5L UVB BE 217> DNFB
8, 4% ODLNC 2L ¥y Ex ¥ b
(BALB/c) XA T % LHHS R BIEIZRIL L
HS, DNFB 2 & 2 HEEE+5c izl ,
BALB/c (nu/nu) ®DLNC 2k % b5 ¥R
BFEEINBVEWIFRTH- 72 (IN—7
2).

(5) BALB/c FZH§ %MK L7z BALB/c (nu/
nuw) ODLNCIZX 3 T ADFEE (Table
5) : Table 4 iZ DNFB #fluByED b7 > R
PFETLUEEMAZ X — R~ AD DLNC

DLC were treated with anti Thy-1, 2 antibodies and complement.

. An elicitation test was performed with 20 xl of 0.2 % DNFB.
. For sensitization, 25 ul of 0.5 % DNFB or 100 ul of 5 % Ox was applied to the shaved abdomen.
. A challenge test was performed with 20 xl of 0.2 % DNFB or 10 xl of 3 % Ox.

BEHESVRALRRZY, PVIUAEFET S
BESIC R BATREHER R L C0d . Zibib L,
Table 2 TRENIZE I X — R ADEEIC
FR»BH2 3, EE~VADEEY X —
Rew RZHEELT, ZHE@BL TUERINZ
NIEX—F<T7ADDLNC b v T U RAEFEE
TRRENERE O DI ChBEEZOND . KE
ER X2 DIREICZ > CEtE &S Lz,

BALB/c D&% BALB/c (nu/nu) WZHEEE
L, #1552 DNFB 2% L T DLNC %1%,
ZO#ifa % BALB/c ALz 2%, DNFB
T IFRRISIEBEER LI (T V—71).
AT < BALB/c (nu/nu) ZHEK L7z BALB/c
DEE iz UVB % B&f L 72421 DNFB % 81




B © X — N~ v A2 BT 2 BARENE OISR 155

L, DLNC #J# L C%zh% BALB/c DV ¥
IV MZMAT 3L, DNFB IcHT 2FHRKIG
BB RO (T V=72,
3). Zh oD% DNFB % %\ OX 12 &
DERBYET 2 &, DNFB 2L THIS 2250
FHRKIGELIRES ol (I —72), 0X
DEBER TR N (T NV—T73), X—
Ko ZABFEES7AOKE2ET % 51E,
DNFB iRk LSV AR LES L
PRIERTHo 7.

FIREDALE % L T 7> DLNC %41 Thy- 1,
2 Pitk L BACIEE L TBAT 5 &, DNFB
X 2FERMERT-> (B ONIERKEIE (Fv
—74), FEEROATHEL -MifdE Avizar
fa—n (FV—75) KDL,
DOFERIZ, LTV ADFHEEIX DLNC OFH
Thy-1, 2FifkKIGT 2 MasEE5 L Twa
HREMEE R T .

(6) BALB/c, BALB/c(nu/nu) RFIZBF
% LC, Thy-1* dEC DBFEIMRES - 8 Hip
@ BALB/c, BALB/c(nu/nu) DIEEREE L Y
SEELRERIZOWT, HiI-AYTiED B0k
1 Thy- 1, 2 FifkzEHWiEDEIEREE 2T
v, EENIEZSMT 5 LC & Thy-1* dEC O
BB BEREL - D O ERET LTz, LC O
i3, BALB/c T 680+40/mm?, BALB/c (nu/
nu) T 664+44/mm?> BE SN THECEREDE
3%, BWERCBLWILAE L bEREZEL
&R o1z, —F Thy-1* dEC i Dw»
Ti&, BALB/c (nu/nw) ORI A 51251
212+10/mm? < BALB/¢ (6204 45/mm?) D1/
34, F¥HESH BALB/c (nu/nu) TREZ D
Z LA EDHET, BALB/c D REZ DIt
WLUTHS IR > Tz (Fig. 2). %7z,
B X N T4 BB OIS ORI B 1 2
fan¥s X U1, BALB/c, BALB/c(nu/
nu &b, HEET—HIEREYORNLEDK
BORKICBIBENS EETRD SN o
7.

% -

X— P U ARFERINTHLEL HI0FE
BELISIELTWED, ZoMEEsINT:
[~ 7 2B 2 BEAEEE OFRIEH £ V&
{72vs. 19724 Pritchard, Micklem® i3, CBA/
HFRZDX — R~ v A1 OX 2¥A L CHEAEE
FEDOBMERRA BRI T, &S5 KARED
Rz X D ATE Y o EIC B W CHRIBGETER G
YO ONRLoTEWMEL, IS DORIEN
i, FIROKETH 50 IZBHE T ANOBHI
SO HIBREORESRAONIELTWVS. C
NS OEEREE T, oot R & kg
ABEIE DFIEHE D X — P Y AZBWVL T
RELTWBZERRLTWSDS, &5 IZFH
CHET 2 ELTLLZDOTRNTIERITTVLS
LI TIREW I ERTRZICHS B> T
&7z,

NTT R THIEO R L #7R
PRETHERIEOSMD 2 &, BRIEEEIFHEIL
THiIB Y > /{Hilz 3 Tearly delayed type
hypersensitivity (DTH ) initiating T cell &
DTH effector T cell £\>3 2 EOREIEY ~
SERDSEELE S 1 (BERFR) . HURUANTT
VoS TR L S WHFIC X DRlEES S
&, Bi#1Z DTH initiating factor 243 L T
FHF% 2 Bic Y — 27 4<¢ 5 DTH  initiating
phase DREEEL, HBEFIFEL DY 7 444
v BN U TEHEF24RERIC Y — 7 £ 72 524 hour
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