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A Study of Lectin Histochemistry in Allergic Contact Dermatitis of Guinea Pig

Joungho Han, M.D., Eun Sook Nam, M.D., Young Chul Kye, M.D.*
Han Kyeom Kim, M.D., and Seung Yong Paik, M.D.

Department of Pathology and Dermatology®, Kovea University Hospital

The alterations in the localization of keratinocyte membrane glycoconjugates in allergic
contact dermatitis were investigated in guinea pig skin treated with topical application of 2.
4-dinitro-chlorobenzene. We employed the avidin-biotin complex(ABC) method for the de-
tection of localization of 10 commercially available lectins labelled with biotin: Con-A, SBA,
WGA, DBA, UEA-1, RCA-1, PNA, HP, MPA, and ECA. Staining with WGA showed a re-
markably decreased intensity in basal and spinous layers of the allergic skin in comparison
to those of the control skin, suggesting loss of terminal sialic acids in cell membrane
glycoconjugates. The other lectins showed no remarkable difference in the staining patterns
between the normal and the allergic skin. The results suggest that epidermal cell membrane
glycoconjugates undergoes selective perturbations in acute allergic contact dermatitis, and
that the keratinocytes might be an active part of the cutaneous immnue system.
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tin lomplex(ABC) uhij1%%a]
wel] AHE-E 2 sl
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2) Lectins: Concanavalin-A(Con-A), sovbe-
an agglutinin(SBA), wheat germ agglutinin
(WGA), Dolichos biflorus agglutinin(DBA),
Ulex europaeus agglutinin [{UEA-I), Ricinus

Table 1. Sugar specificity of Lectins used in this study

Lectin

Sygar specificity

Wheat germ agglutinin (WGA)
Ricinus communis agglutinin I (RCAT)
Concanavalin A (Con-A)

Peanut agglutinin (PNA)

Ulex europaeus agglutinin (UEA 1)
Dolichos biflorus agelutinin (DBA)
Sovbean ternata agglutinin (SBA)
Helix pomatia agglutinin (HPA)

Maclura pomifera agglutinin (MPA)

Ervthrina cristagalli agelutinin (ECA)

((+N-acety] galactosaminyl n Sialic acid

D-galactosyl-
#-D-mannosyl-
a-D-glucosyl-
FD-gal-(1.3-D-gal NAC.
S-D-galactosyl-
L-fucosyl-

Blood Group O (H)
N-acetyl galactosaminyl-
Blood Group A

MN-acetyl galactosaminyl-
N-acetyl-D-galactosamine
N-acetyl-D-glucosamine

_Elmd Group A

methyl a-D-mannopyranoside
D{+ }-melibiose
M-acetyl-D-galactosamine
Unknown
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communis agglutinin [{RCA-I), peanut agglu-
tinin(PNA), Helix pomatia agglutinin(HP),
Maclura pomifera agglutinin(MPA) % Ery-
thrina cristagalli agglutinin(ECA) % 1022
lectinell %t Vectastain ABC kit(Vector Lab.,
Inc., Burlingame, California, U.S.A. )5 AH&a}s
ch 2} lecting®] 54+ Table 1<l f2fsbelc)

2, U4y

1) ¢2714 H& o8y f¢: 5vlel2] guinea
pigell 4] & A4 £ -2a)ite]) 0.3% DNCB 0.5
mlE 7% 1 inch padel #2 %% hypoallergic
taped °|&&ld 647t closed patch® A|#a}ed
EAFEeR 29 F =S 3¥lsel 0.05% DNCB=
Aata) 2l 3 w2 2 closed patch3 #|# &)

2) H4uy: ety 2ol 8e)8 5~6 micron®]
Mz et Ela, 56°Celd 3027k AaF xylold 3
B 284 s, @ Sl F S 45 22 g
A2l thE, H:Oz-methanol®ie 2 wjala z}pibslss
49 #4)E abcka o). Phosphate saline buffer,
pH 74(PBS)E<f o= |58+ 23] afz)sje] 4§
FHLE TE F, 4l &7 A2el4 biotin
o] Hirsl 7} lectine = 9083 = 4 X slelcl. PBS
Hojom 1587 33 43 ¥, biotinylated perox-
idases} avidin ¥gs 8o g 3033} vhi-a) 7|5,
Tris 2h3 8oz 583 AR 3.3-diami-
nobenzidine &} & w47l F Meyer hema-
toxyline 2 cfagidalgdcl = o2 zbzle| aimle)
4] hematoxylin- eosin 94-& A) & s}e o).

3) #®o|WE Za: 4] benzidine 2 2y s 2
HH-E o)y #els shatsbed Jdabas] dres
Reols HS ofygubs e shEaledo) ofdukz e
dh3-sefell whel Ml Eetell i gt Whgol A xale] g
off g whgem Fule 5 glelen, 2aloss T
HAHEZTE #|HHA XS, 322, P22 g 7}
AEo R ﬂi“&ﬁ}ﬂ AEete] gdoy dEzydel gt
48 2079 lectin e whe g ) shelc

g
1. o 3§ 4

A wE Aol e, dHERS BFely A

o] 4 Lectin H3 —

Askd FF W AT BAY 5= Uik Age)
FHatel] whel A Agke] Alale] Hol

2, me} §ojHH A

W27 AHE wigde] LAy 2o AT
x5 8] We|=A 7 Al el opep 234 ape]E B
GAlgh dubs o g cpowl skebr)
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» B Al BT AES Nels g
?} J&%El'ﬂ‘f s 8] dEH Ee dickert £33
ov, s T4, PP, 9 F2AFe HEE 7l
E B 4 qlgich

III &: ®3)=2| zpad32 o)4f zpabs, 7|7)20 2
E3 ¥4 9 fabtde] BaEUFig 1) A4
e B3, 3 g3 9 53537 A=Y e, 11
wel ®l3te] AHE TFFE] $E A4 v Y=
7, &372 A Hel Fr)r) sbaby]gic

IV 2: Fddl 8 4 EE o) 2ol Ee] 47
Walet IF 7| A Feld FEI Hake] abmrx
stelch FEidez [+ Mol 43 dzbebg o
REE walet, IITel nlste] #Halzloz o34
E9 FAEE FiEgc) PYRAEE Y=z Fe) AP
b Rl e o] 25T} E4e] Aas
s 9o}

3. Lectin ¥4 24
ATl A3k HFhel o 3dbs A X aiz)

Fig. 1. Epidermis in group 3(48 hours) shows vacu-
olization and mitoses of basal layver and
neutrophilic migration
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Table 2-1, Lectin immunohistologic reaction in normal epidermis and allergic contact dermatitis in time

sequence
Lectin
EC MP UEA-I PNA RCA-I
Control Basal —/+ ++ - — _
9] Spinous —/+ ++ - — —
Granular -+ + + —/+ + +
Cornified —/+ + + —/+ =i+ —/+
Gl Basal - + + — — —
i5) Spinous —/+ -+ - — i
Granular - + + + - ++
Cornified -+ ++ —/+ - f =+ +
G2 Basal - ++ — - — i+
(5) Spinous —/+ ++ - — -+
Granular +/+ + + - + + ++
Cornified —/+ ++ o —/+ +
G3 Basal - ++ - — — [+
(5) Spinous Ny ++ -+ _ -+
Granular +/++ + + + + ++
Cornified —/+ + + -+ — 7+ +
G4 Basal - + + - — e
(5) Spinous -+ ++ . _ _n
Granular + ++ + + ++
Cornified -+ ++ —/+ —/+ +

{ ) number of case, (G group,

EC: Erythrina cristagalli agglutinin, MP: Macula pomifera agglutinin,

UEA: Ulex europaeus agglutinin, PNA: peanut agglutinin, RCA: Ricinus communis agglutinin

Lectin #§hg-e] chizbe] ale]d Mol o} o2yt
ofl2]2] whebabe] ale| #e] FHEkslr] §Eddch
o] 52] wbg ckakf Table 2¢ fofslsdc).

1) EC; 483 dzd Alelella]e] #cigt 3e]i=
Bo|z| shgbon], 7| HFof M= 4010, 4
E2a 7 el A= el 2 ofsl SR, 7Y
el At A M EY Q8 YE By ofsiA M EA
v} # o] gl of HE|gic)

2) MP; 2#®Fa} )i 2iefla] o Eubef 7Hg}
eka Wie-g wen 2gde] FAYels FgubEE B
sicHFig. 2).

3) UEA-I; 95 wkgo| Yoo oz} ofike] ¢4
ge] ape| Farw|gd ot AT fE:oell ] 2

o) i+ ol 4 glgich FE ohgie] dEat sty
o2 epgub-ge] FF=HUT, 71MF, FFAES U
zhal 2ol A ofabAl =AY S el 2lcH(Fig. 3).

4) PNA: 4835 =23 25«44 733 §F=
H EBel = Badolg]ont, Fg)de] AlEtel oY
& Kt

5) RCA-I: 4873 g ZFela HlLated <
Mureg Holed, g Sey rHab AsiA P4 =9d
o}

6) Con A: 9 34haef ofike] Zels= glglov B
B 2Aol A A 2ot} shgdell g G4 E Heoial
ctHFig. 4).

7) WGA: o aaat didielr] oaibi2] Axe

— 284 —



— 5 % 490 dH B2 AR 532delA Lectin W3 —

Table 2-2. (Continue from table 2-1)

Lectin
Group Laver e -
WGA Con-A HPA DBA SBA

Control Basal ++ + 4 — i+ - _
(9) Spinous - + + — — _
Granular S+ -+ —/+ _
Cornified - + 4 —/4+ — _
Gl Basal - + + —f+ - _
(5) Spinous + + + —/+ — -
Granular . + ++ —/+ - —
Cornified -+ + = —J+ - —
G2 Bagzal -+ ++ —/+ - —
(5) Spinous + + + — i+ _ _
Granular - + + - F — —
Cornified -+ + — — _
G 3 Basal =/+ ++ —/+ - _
(5) Spinous + + + Ny — -

Granular + + + - /4 _
Cornified o -+ + — =+ - -

G4 Bazal - -+ =+ — _
(5) Spinous S+ ++ o B
Granular + + <+ —/+ — _
Cornified -+ - - -+ — _

{ & Number of case, G; Group, WGA:wheat germ agglutinin, Con-A: concanavalin A, HPA: Helix
pomatia agglutinin, DBA: Dolichos biflorus agglutinin, SBA: Soybean ternata agglutinin

. . :
'Fig. 2. Immunchistochemical stain for MP showing Fig. 3. Immunchistochemical stain for TEA-1 show-
positive membrane staining in whole layers ing positive membrane stanining in granular
(ABC stain) layer(ABC stain)
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Fig. 4. Immunohistochemical stain for Con-A showing
positive reaction of whole layers{ABC stain).

sl

Fig. 5. Immunchistochemical stain for WGA in group
1{12 hours) showing prominent membrane
staining in basal and spinous layer(arrow, ABC
stainl

mhel @ Ae]| S wgoh dlads 19l s A E
# FFA 2 deA akdelal o =g Sl sl
45 slcHFig. 5) 22y 373t 43l M &
7} 1] wlEl 7| A B FAAESA] T g4
o) bzt 5 2oy FhakE 2lcHFig. 6).

8) HPA: iz o} 4§ Riela] s3] ofs)
A od 4 = sl ok

9) DBA: ol =73 4T By F4uRE-E 5
oot

10) SBA: ti=+3 A8 LFelA] S4uRE
oK = '

Fig. 6. Immunchistochemical staining for WGA in
group 4(72 hours) showing negative staining in
basal and spinous layer{arrow, ABC stain)

in| ok
2 2oba] #ueeddbzo] e glejs] FuEe] o
ghef] g w2 oleflal AR gleisten, #iaH
o] 7hak £ad 7% 3 dhle @iy} g Wl
A fadel] gk B Hel FREe] ket 5EHY
Wedz|ghe gaje] o4hg ghols apde] obe o
= 2+4 M %, Langerhans 4%, epidermotrophic
T-Hz7 @ Fuigdzafe] #3 diby H=za
(skin associated lymphoid tissue, SALT - ¢
sula g Rl ubg-g v ebe Pl Fg] v
7oake Ho, AEefAfd deunigE 2 fJE
2laled 2742 Wl o2 Ao § FEZT HI3H
gl 2hga =84 gES7]418)02 5 lymphokine«
2l ghed o] Fe] 2=, HAts T-HE 7] =54
(lymphocyte-dependent cytotoxicity )l = dks]
o] ehba F2 Faje] ogks] gfubge| o RS
3} =] ghrjro-anae
w39 g FHxEHe FRMAREE Ty 7
21§+ Langerhans #|%i(2 to 8 percent)s} ¥dl o
ol A4 3] BsEatel Fag g ghopds® Lan-
gerhans Al ®+= @ojubg ogehel(la =+ HLA-
DREHE m#®sla, Feol Cy +84 % Mac-l,
Mac-28 Mac-3 &85 xglehed, &858 T3
e &b s AlgIch Fhalg R Zdy auldkEal
abw] 2714 A& Redefla] Ealfa ] FdAE S
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%12 epidermal cell-derived thymocyvte acti-
vating factor, ETAF)s} #& w4344 cyto-
kined 4|3l Ja S T =, o8zt
la #9& #55 2l €2 ETAF?) #3od2ute
¥ s Fen Helcph,

el o2 FF{2 lectine] AFalzlez S5}
el Fan, gk o2 Ha-Eel fluorescein iso-
thiocyanate'" 2} #3H4|#] 4}, horse-radish per-
oxidase'' 2} Zgheh= Wl ¢]2el, avidin-biotin
A& o] 89 Hexzstery ¥ (avidin-biotin-
complex, ABCHH{ijo] 7Adge] we} 22 ZES
o|-8-8td lectin®] FiHE-& o dhed g b
& ZhHsta®®, mely  2BE Ak Ee| of§
lectin &3« ofgh ol g2as2n ab iy F 2
lectin 83l wigpa1s age] sbaaialel o
lectin &3 2] HHLAEE w) A7)} BE8] Fid
uhE lectin A ghokabe] ajeo|®Gef| wigk w2 o}
o] Fo| Hrch

Lectin<- glycoprotein ! glycosaminoglycan
= Frsha e 5% ghrEaEv)sl Se)der #H
ke AdAs e dFe] oAl Hghalleld),
Stillmark** 7} Ricinus communis vfo] k=4
o EAle] EaEbar o] EEle] elalyl E&e] gelg
AT g Bag o) ule]Ee] lectinFol
A E S el o) gpihe lecting o] whedlE
7lsk 7Fed 3 w35 g2 sbealo] ke Ao mel o
2] lectinell o § shabE Soleo] delald =gl
4. 5 wheat germ agglutinin(WGA - (3N-
acetyl galactosaminylin sialic acid®l, Ricinus
communis agglutinin [{RCA 1) D-galactosyl
?l«l, concanavalin A(Con-A)}= a-D-mannosyl
7|2t @-D-glucosyl?]=l, peanut agglutinin(PNA)
+ fA-D-gal-(1.3)-D-gal NAC#2} A-D-galactosyl?]
=], Ulex europaeus agglutinin(flUEA}K- L-
fucosyl7[ 2} O% "4, Dolichos biflorus ag-
glutininiDBA }*- N-acetyl galactosaminyl?]z}
A% H"efF=l, Soybean ternata agglutinin
(SBA)V- N-acetyl galactosaminyl”|=l|. Helix
pomatia agglutinin(HPA )R- N-acetyl-D-galac-
tosamine, N-acetyl-D-glucosamine ¥ A% &of
<, Maclura pomifera agglutinin(MPA)2

gl =24 HE atgelHd Lectin M —

Di{+ )}-melibiose

-5

methyl a-D-mannopyranoside,
W N-acetyl-D-galactosamines| 5]+
o] o+ =gdogsn,

M Zekd chald  2lal, ebealso] Bghs e A E
o slon, dEehd PR o] il sukh
Hefl Hohis o F "Hel® &gk =, D-glucose,
D-galactose, D-mannose, L-arabinoside, D-xy-
lose, N-acetyl-D-galactosamine, N-acetyl-neu-
raminic acid ¥ sialic acid% 97}2] stdtfe =2¢
o o] o] o318 Lectin®h 4l Eshe] Aghe 3
E g AE g9e] e84 F TR 935
wet mannose, glucose =+ fructose®2] #hr)s}
o] vhoo g Loz},

FE 3] =] A Lemm—‘vL o] &4 A7 ofekaba] e
o] 4It}. Schaumburg Leveri®®3} Holt5%&
lectin® o|-fale] A dF el ghi=a}gr)e] 2=
= e A, MEr} REse] ghed wjap A Eete]
fhrsbiz) 7l Waghs geldldes, NemanicH!

L b e d3F e £99 23] o8 lectin
o] WHEE 7|Eselch Rittman5"® A3 +2]
IEttln—J B ikE-E PabEbEA A Ee] v i)
& s W e d lectin W A v o] 24y
st eni, LowisE*"2 #d|F9kel4, Hyun
FIVE Tl Wes) opyEaka] M E Erie] wis)
ke epdle 4= F2| lectind sl o4
Sl ES] Y-S elae W R o)8d 5 gl
al dtgick. Lectind o] 89 Rue| gk A7 5§
& 4l (psoriasizs) fHajell4] #rdhd], Gommans
O A ghate] Wk elsl Aakuieel zhalyx
off 4] HE£uhl glucosest mannose2] Z7}e} vl
fucose® ¥ ohFFe FEQ ojakg Hal &
Lo HEfEH2 il i o)ARE B
gt Danno5'®2 gzl d 8-methoxypso-
ralen®} I #pare] ape|4 [ A|Fre] Habghe
ok lectin A2 Wizl ¢l&L Padjed oo, =z}
HolEe] Hepelnl WA il EoA 2] lectinthg-
skaE 7lEskel o,

Zevh deEl2r)y Haan
+ o] &% dye w©HA

alu i ot o

wE& 42 24§ lectin
wen, gldsjz Aaeel
lectind ARE-aF 57} o Bfibe] ™% ghiof 4]
¥ v Yelyr] gEcl
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A Ad#def = DNCB®E AHEsle] AYHLE
wha)?) ebd 274 & Rde] 10712] lectind
Azvd o2 whgAlA AbsAE EE S B
o}, B aldlefale] UEA-13 RCA-12 d¥Tw
Had 25 32 shg]de] A xatat IgelH o
Mg welFglw, 7lASa FIAES W ARF
o= efald d4=lg=d (Fig. 3), ¢l Schaum-
berg Lever5"3+ Hyuns'"e] g Asts} w4ai4d
tf. & deElzr]d FHEHFRde] @E fucosyl?| st
galactosyl”| 2] WE= sepE 4 gisich 21id 3
£so mapz gl Hief4e] UEA-19] 3495 B
ilelev), Gomman 92 UEA-le o= 4=
Aof| 4] ofstA] b o whgghE Bl ofe
ajoli= AHLgE lecting] fHEde 2le], A=A
Eagrzl mael ale], A Hole| o Aje] W o
of sl ghfie|} wod A e dhjle] mpE Ape] FoR
H9 e 4 sl

273 AHF 254 Con-At HEWI} 745
of 7§k 9 A& HeiFgla(Fig. 4), DBA2 SBA
= BE A SAHME-E HEe=d Schaumberg
LeverS¥o|i} 7159c o]} w|s-gh HAtg Baudl
ul glch EC % MPel thdh g4+ dlaae d9T
RSofl A el 2n} shglel A FH s d4sHR
(Fig. 2), HPAY= obt2] BE Fofla] opapd g4 s
gith. o8} zhe HAIE BEdi2 shed Huf B U<
My ghdErd H2: g3 F#e =+ man-
nosyl?], glucosyl”l, galactosamine”] ® gluco-
samine?| 52 W= aepg 4 glew, galac-
tosaminyl7] i~ AAE T3] 4] Lo A 3}
A A8 gkew, sivkEl s dw 27y &N
ool o2 wig= ¢l Aleg Baldh £ AfedAs
PNAZ #Hse Faala s gabalyt dadat 487
R5ol A #}g el dMoldi, dF WAl wHE F
2k2] aje] & el & 4 glelch Wollina 52 &
uhg-2] Fslel] wE PNAS d44de] af #algh
u} qlc}.

WGAL oHl=714 Haange zsle] we} of
27z} AT Alelof] FAY JYYe] ze]F A
o), 58] 4847k} 724|3be] A g 2 eA 7] E
3} FFAlE R A G de] Fhar) g
cHFig. 5, 6). 1% A3 Wollinas*2] A&+

= ghabglslcl, Wollina 522 5% nikel sulphate
(NiSO,+ 6H:0)52] allergens} sodium lauryl-
sulfate 59 AF#4 & AHEsted alae] A2 J
Al ey fydg FHdHY fluorescein iso-
thiocyanate labelled lecting AR&-3ked Hdajsl
], oF% wFela] A4k Relell w)zlel WGA Hdl
o] mudgh 2t4% spelglgdon, of2igh LHAE AHE2
A m|Redeofl ] AbaaEe] 4 Eze} W2 gl |
gle] oj® FqIg ARE Fvx ez Prsieed,
A Ee] Wae] YL Whge FFEdE G5
7wt DA A7) ele e Faech 2 4
#3} Wollina5*¥e] dF3HAE 2= sk Ed,
apu ) 2ot wigalE Ay syl A gl
o] M Eutb wfckae] d=iAg) NHE HJ A F=2
o, o yobr} o)F HEEe] Ay 245
& mugudikiedd e Hg st sl
g sty 245 A sidn AhRgEe & 4
#efl el 7ro] WGAZ 9442 sttt terminal
gialic acid residue2] 7H4g& =v|dle] o] =& £
7} JEea dFr gaw ez iy

o|ghzte] lecting ol &g |z sty
qxe) 7)5Hq HEE ofaed F2 =77 8224
o g Atgsv], MEl g HMEL] B3po| g4,
Fafell =4 (toxin)e] EM2A wSestEr]e
ol ghef] TqF APl FEea, FoFolvh P
o] ] Al ol 4] B4 whpalErle] HiE d7FoEY
abz] Alghe] Bty HES o 3ehed 2 EE e
g} 4zt o}

o '

Guinea pig = %] DNCBZ closed patch& *]
Waled Ao 27 HE2aigdE AT
4, Az =efa] 12438, 242]37 48713H W 72430
o) A7, 1052 lectind AH&3tel ABC
Wl o2 zpald Ee] M Euks] ghea-Er]s) lectin
o] 2 4tofarg gt Hap= ohdst it

1) Agd w5 ghalar)y FHLa o] 24
sl on], AAEE Fub 3 WEg Ay 5 o,
A 7he] shghe] el AAYe] Ak A

9) 2447k} 482|7ke] A gPel A= £ 7] F2
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