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Ab.,1mc1. [1ght cases of scborrheic keratosis <SK) and 7 
cases ol ha,al cell ep11helioma tBCFI \\ere studied com­
parativel} b> complement immunofluorescencc using 
pemphigoid ,erum \\,h1ch "'b reactive not onl> 10 the 
basement membrane /\)nc (BMZ) bul also 10 thc cell 
membrane or the intercellular space (CMICS) of basal 
cells in normal human epidermis. Po,11he immunolluore�­
cence both at the BM7 and the ()llf(S of proliferal­
mg basalo1d cells wa, ob,er, ed in all ca,e� of SK." herea� 
in BCE. immunotluoresccnce weake, th,m that in SK wa, 
observcd only at lhe BMZ of tumlH .:ell ne,b. 'I he,e 
tu mor, "cre also e,amined by lighl and electron micro­
,cop}. and difTerence, .lire.id} de,cribed in the litcrature 
bet"'een SK and BCF "ere confirmed. These findings 
suggest that antigenie properties of the BMZ of the ,kin 
are affected by prolif'erating cpithelial cells and 1ha1 
epithelial celb are mvol\ed in the formation of thc BMZ. 

Key wortl, Complement 1mmunofluore.,cence: Sebor­
rheic kcrato,i,: Bw,al cell epithelioma; 
Basemen1 membrane zonc 

Antigenie properties of epidermal tumor cell� in 

relation to the underlying hasement membrane LOne 

have never heen inve\tigated b) complemcnt im­

munofluore�cence (Cl F) using pemphigoid .,era. 

except for one preliminary study (5). although a few 

inve.,tigation., w,ing ordinary lgG indirect IF ( 11 F) 

have been pe1formed to date (3. 4. 10. 11. 15). In the 

present .,tudy. sehorrheic keratrn,c, (SK) and basal 

cell epithcliomas (BCE). both of which consi�l of 

proliferating basaloid cells. werc invcstigated com­

paratively by CIF using pcmph1goid serum which is 

reactive not only to the basement membrane zone 

tBMZl hut also to the cell memhrane or the intercel­

lular space (CMICS) ofbasal celb ofnormal human 

epidcrmi., ( 13). aml hy light and electron micro­

scopy. The details are describcd and antigenie 

propertie� of proliferating cells are discussed. 

MATERIALS AND METHOOS 

\fmerial., 

Eight ca�es of SK and 7 ca�e, of BCE recently experi­
cnccd at the Dcpartment of Dermatology. Kcio Universily 
School of Medicine. were examined. SK showed a variety 
of hi.,tologic paltern�. such a., ,olid. rcticulated. and 
adenoid. BCE also !>howed ,·ariou!> histologic types. in­
cludmg �olid. adenoid. C)!,llC and keratouc. Biops) 
,pccimens were cut into three piece, and each piece was 
�ubjcctcd to the following invcstigations. 

or 

Spec1mens were immediatel) fro.1en and cut mto 4-6 µm 
th1ck ,ections at - 2<fC. The�e �ections were then ,ub­
jectcd to CIF te,ts according to Nishikawa et al. ( 12). 
'-lormal human fre,h .,era werc u.,ed as a ,ourcc of com­
plement. Pemphigoid ,erum TH ( I : 640) which was reac-
11\e not only to the BMZ but al,o to the Cl\llCS of ba,al 
celh of normal human epidermis ( 13) "a, u,ed at I: 20 
Jilution. Phosphate-buffered saline with Ca • and Mgn 

wa, u:.ed throughout the experiment. For ,taining. 
fluorescein isothiocvanate-labelled anti-human C3 goat 
an11,erum (Hyland Di,i,ion. Tr,nenol Lab .. L:SA. Lol 
2210T004AI) was u,ed at I:.,'.! dilution. Photomicrog­
raph� were taken with a Tiyoda fluorescence microscopc 
equipped with O�rnm Hl30 200 and darkfield condenser. 
A, a control. pemphigoid serum CS ( I : 640) which was 
reac11ve only to lhe BMZ of normal human epidermis (8) 
was u,ed for CIF. and ordinary lgG !IF testmg wa, aho 
performed using pemphigoid �erum TH and CS at thc 
same dilution. 

l.i(lhl 111/('rQJ('Of)ic t!\U/Tlillatioll 

Formalin-fixed and paraffin-embedded sccllons wen: 
stained with hematoxylin and co,in, periodic ucid-Schif

f 

(PAS) with and without diastase digestion, and colloidal 
1ron with and without bovine tcsticular hyaluronidase di­
gest1on. Frozen ,ections used for CIF and !IF were abo 
,tained with hemato\) lin and eosm. 

Elec1ro11 microscopi1· t'rnmi11111io11 

Spec1mens were cut into furthcr ,mall p1eces and im­
med1a1ely fixed w11h 2.5o/c glutaraldehyde in Millonig', 
phosphate bufTer (pH 7.3) for'.! h at 4°C and nnsed o,er­
nighl in the same buffer. These pieces were post-fixed 

A< w /)e,·mawn•m·r, .\10, J..J,0/1111 hll 
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Table I. S111m11111·y of the res11/1.1 

CMJCS = cell membrane or intercellular ,pace. BC 
intercellular space 

Methods Observation, 

Complement 

basalotd cells, BMZ basement membrane 1one, ICS 

Tumors 

Seborrheic Basal cell 
keratoses epitheliomas 

immunofluore�cence lrnrnunofluorescence in the CMICS of BC 
lmmunofluorescence in the CMICS of squamoid cell\ 
lmmunofluorescence at the 8 '-1Z 

+ --+

Weakly -

Lighl 
micro,copy 

PAS-posi1ive sub,tance in 1he ICS of BC :!: Partly +
Colloidal iron-posi1ivc subslancc in the ICS of BC 

Continuit\ of 1he ba,emenl membrane 
± Partly +

_.._ 

Widening of the ICS ofBC Sligh1 Moderate Electron 
microscopy Amorphous subslance in the ICS ofBC 

Flocculent 5ubstance on the ,u1face of BC 
Continuil} of 1he ba,al lamina 

Normal 
Normal 

lncreascd 
Decrea,cd 

Wichh of 1he basal lamina 
Width of the lamina lucida 

with I l'f osmiLtm tetroxide in the same buffer for 2 h at 
4°C. These were dehydrnted in graded e1hanols. substi­
tuted by QY-1, and embcdded in epoxy rcsin. Afler 
polymcrization of the re,in at 54°C for 4 days. 1hese block� 
were cut into ultrathin ,cction, and �tained w ith uranyl 
acetate and lead cllrate. Photom1crograph, "'ere taken 
with a Hitachi HU-12AS electron m1�roscope. 

RESUL TS 

Result:, are ,ummari7ed in Tablc I. The most re­

markable difference:, bet\\een SK and BCE \\Cre 

revealcd by Cl F and electron microscopy. 

Aua J>ermllton�,,er tSu,cJ...l,o/mJ 60 

Normal Partly increased 
Normal Mostly narrowed 

CIF 

By Cl F using pemphigoid serum TH. SK showed 
similar reactions to those of normal human epider­
mi,. Positive immunofluorescence in the CMICS 

wa:, observed in accordance v. ith the area:, oc­
cupied by proliferating basaloid cells ( Fig. I o) rc­

gardlcss of their histologic patterns. No imm_uno­
fluorescence was 0b,erved in the CMICS of 
squamoid cells. Squamous eddies showed in part 
non-,pecific tluorescence as :,een in the CMICS of 

thickened horny layer and pseudo-horn cysts. Some 

ba�nloid cell:, ,howed intraccllular immunofluorc�-

Fig. I. (al Complement immuno­
nuore�cence (IF) �taining of ,eborrheic 
keratose, (SK) ,howing po;itive IF in 
accordance "-"ith the cell membrane or 
m1ercellular �pace (CMICS) of ba,aloid 
cell; and at the basement membrane 
zone <BMZ). X400. thl Complemenl IF 
staining of SK �hO\\ ing IF not only m 
the CMICS but ,1!,o in the cytopla;m of 
basaloid cells. x 800. 
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Fig. 2. Complement IF �1aining ofba�al cell epithelioma� 
(llCE) showing positive IF only al 1he BMZ. x800. 

cence in their cytopla\m (Fig. I b). lmmunofluores­

cence in the CMICS was not ob�erved. ei1her when 

using pcmphigoid serum CS or by ordinary lgG IIF 

using any pemphigoid serum. lmmunotluorescence 

at the BMZ of SK was almost indistinguishable 

from that of normal human epidermis by CIF u�ing 

any pemphigoid serum (Fig. I a ). lmmunofluore�­

cence at the BMZ by C!F was s1ronger than that by 

ordinary lgG IIF. 

On the other hand. in BCE, although immuno­

fluorescence at the BMZ was almost continuously 

14-801803 

obscrved by CIF using any pcmphigoid serum (Fig. 

2), il was extremely weaker compared with that 

seen in SK and in normal human epidermis, and i1 

wa:, in part discontinuous. Only a quantitative dif­

ference was observed in BCE between CIF and 

ordinary lgG I l  F. No dis1inct immunofluorescence 

in the CMICS and in the cytoplasm of BCE was 

observed by CIF as well as ordinary lgG IIF using 

any pemphigoid serum. 

Light microscopy 

In SK light microscopic basement mcmbrane of 

proliferating cell ncsts. visualized by PAS :,taining, 

wa� indistinguishable from that of normal human 

epidermis with regard to continuity and thickness. 

In the CMICS of basaloid cells only a trace of 

PAS-posi1ive and colloidal iron-positive substance, 

similar ro that in normal human epidermis, was 

observed. 

In BCE, PAS stain revealed partial discontinuity 

and, in part, thinning and thickening of the light 

microscopic ba:,ement membrane. In the CMICS of 

basaloid cell�. moderate amounts of PAS-positive 

and colloidal iron-positivc substance wcre observed 

in part. This substance was diastase-resistant but 

wa!. almost completely digested by 1esticular 

hyaluronidase. 

Fig. 3. Ultrastructure of the 
BMZ and basaloid cells of 
SK showing almost normal 
structure. ArrOH'.\, Lamina 
lucida; BL, basal lamina; 
c11n·ed arrowJ., anchoring 
librils; asteris/... 0occulent 
substance on thc surface of 
basaloid cells. x 17 600. 

Au11 /)('n1w1m·l'11er t �tocJ..fwlm, 6() 
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Electron 111icroscopy 

SK �ho" ed slight and moderate widening of the 
intercellular space ((CS) and a slight incrca'>e in 
microvilli formation of basaloid cells. No distinct 
change was obscrved in thc amount of amorphous 
or flocculent sub tance on the .,u,face of ba.,aloid 
cells. Ultrastructure of the BMZ. including lamina 
lucidu. ba�al laminu and anchoring fibril�. wa-, also 
indistinguishable from that t>f normal human 
epidermis (Fig. 3). 

In BCE. moderate and prominent "'idening of the 
ICS of basaloid cells was obscrved. with a moderate 
increase in the amount of amorphous suh�lance in 
the ICS. There wa-, less amorphou!> or flocculent 
sub�tance on the �urface of ba-.aloid celb than that 
in SK and in normal human epidermi!>. Ultra!>truc­
lllre of the BMZ varied from tumor 10 tumor and 
from part lo part in the same tumor. Although dis­
continuity and di�appearam:e \\ ere ob ... er\ed in 
part. thc basal lamina generally ,howed ,light and 
moderate thickening with irregular narrowing of the 
lamina lucida (Fig. 4). These findings are con<;i�tent 
with tho-.e reported by Kobaya-,hi (9) and Ono ( 14). 

DISCUSSION 

Complement immunotluore-,cence wa� fir-.1 de­
scribed for the detection of complement-fixing au­
toantibodies (CFA) in bullou, pemphigoid by Jor-

·\<'Ja /Jt·r11tofo11•11,,,· ( \toc J../10/m, f,O 

/'i,::. 4. Ultrastructure of thc 
BMZ and ba,aloid cell, of 
BCE showing thickening of 
basal lamina (BU or basal 
lamina-like ,ub,tance. 
X 17600. 

don el al. (8). Recently. Harada et al. (5) found thal 
�ome pemphigoid sera reactcd not onl} 10 the BMZ 
but also to the ICS of prolifcrating ba,aloid celb in a 
ca�c of SK. by using CIF. Using the same 
tcchnique. Ni,hikawa et al. ( 13) aho rcported thc 
binding capacity of those pemphigoid '>era to nor­
mal human epidermal basal cells. In the pre,ent 
,llldy, CIF wa� applied 10 learn about the antigenie 
propcrtics of tu mor cell, and BMZ undcrlying epi• 
dermal tumor�. 

Complement IF on SK u,ing pemphigoid serum 
TH revealed remarkable immunonuorcscence. in 
uccordance with the CM ICS of proliferating 
ba�aloid cell,. Thi, i, thc main differencc of stain­
ing attitude bct\\een Clr and ordinary lgG 111--. 
Prcvious studie, using ordinary lgG Il F with pem­
phigoid scrn revealed po,itive immunonuorescencc 
at theBMZ(J.4.I0.II.I5). llcan be ,aid that CIF 
detccts epidermal antigen� more ,en,ith ely than 
doe, ordinary lgG Il F. a�rcported by HertLet al. (6). 

What. then. gives risc 10 the difference, in stain­
ing attitude between SK and BCE in Cl F finding,·.' 
The,e difference, may be allributed to the degree of 
diffcrcntiation. 10 the differcnce, in thcir o,·igin. 01 
10 differencc� in their antigenie properties. a, 
,uggested by Muller et al. ( 10. 11 ). The difference in 
antigenie properties ma:r in part be correlated to 
thcir '>lructural differencc, both in the BMZ and in 
thc CM ICS of ha,aloid cell, of the,e two tu mor,. 
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In SK, immunofluorescence in the CMICS was 

observed only in the areas of basaloid cells. 

Squamoid cells did not show any positive immuno­
tluorescence in their CMICS. These findings sug­
gest that reactive substances in the CMICS of basa­
loid cells have the same antigenie properties as 
those at the BMZ. that reactive substances both in 

the CMICS and at the BMZ of basaloid cells are 

produced by basaloid cells, and that basaloid cells 

play a part in the formation of the components of 

the BMZ which have the antigenie properties of the 

BMZ. 

This last concept may be supported by the finding 
thal immunotluorescence by Cl F as well as ordi­
nary lgG IIF at the BMZ is obviously intluenced by 

proliferating epithelial cells. This theory conforms 
with the hypothcsis that epidermal basal lamina is 
of epidermal origin (I. 2). lnterrelationships be­
twcen CIF findings and electron microscopic ones 

should. however. be interpreted separately. since 

PAS-positive light microscopic basement mem­

brane of the epidermis lies beneath the electron 

microscopic basal lamina (2), and IgG deposition of 
pcmphigoid skin has been immunoelectron micros­
copically observed to react mostly to lamina lucida 
(7, 16). Although narrowing and in part disappear­
ance of lamina lucida in BCE may corresponcl to 
weak or negative staining in CIF on BCE, im­

munoelectron microscopy must be performed to re­

veal precise ullrastructural localization of the reac­
tion ofCFA. 
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