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Absrroc1. Epidcrmal melanocytes in the dcpigmenting lesion 
were examincd in one typical case of halo nevus. Vacuolated 
melanocyles found in thc upper layers of epidermis wcre 1101, 
as observed in serial sections, connected 10 1he basal lamina. 
These melanocytes containcd individual as well as aggrc• 
gated melanosomes in what appeared to be autophagosomes. 
Part of the cytoplasm of these melanocytes appeared con­
densed and segregated and their nuclei were often pykno1ic. 
These melanocytes werc considered 10 be dcgcneratcd cells 
which had been detached from the basal layer and were 
being shcd from the skin. Although epidermal keratinocytes, 
panicularly basal cells. were also vacolated, Langerhans 
cells and 11011-specific dendritic cells were more or less intact. 
The total number of 1hese dendri1ic cells scemed to be in­
creased. 
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In 1961, Birbeck et al. (I) reported !hat melanocytes 

disappear and langerhans' cells (L-cells) increase 

in the lesion of vitiligo. They postulated that the 

Fig. [. This picce of tissue was laken from the advancing 
border of depigmentation, Araldite-embedded, cut at I 11m 
and stained with 0.01 "• Azurc Bon a hot plate. Several clear 
cells are present in the epidermis but no nevus cells forming 

a ncst. The subsequent serial sections cul oul of this block 
(Figs. 2-5) represented thc nevus cell-free --periphery" since 

aged melanocytes became L-cells. This concept was 

reinforced by Breathnach (2), although subsequently 

he denied this relationship between melanocyte and 

L-cell (3). Zelickson & Mottaz (15) described in

vitiligo the presence of dendritic non-keratinocytes

which contain neither rnelanosomes nor L-cell
granules. They call these cells "indeterminate cells",

suggesting that !hese cells are non-committed matrix

cells for both melanocyte and L-cell. Mishima,

Kawasaki & Pinkus (11) described the same cells in

vitiligo and named them "oc-dendritic cells". They

made a statistical analysis and concluded that al­

though L-cells were increased in the basal layer, if

the whole epidermis was scanned, oc-dendritic cells,

and not L-cells, were increased in number. Jt was

noted that even oc-dendritic cells eventually disappear

as the lesion ages, whereas the L-cell population

does not significantly change throughout the enti1e

process of depigmentation (11).

afler thin sectioning, I ;im thick sections werc cut lo confirm 
the absence of nevus cells. Transferred melanin pigments are 
visible in thc basal cells and lower Malphigian cells but not 
in clear cells. Sevcral shrunkcn clcar cells (*) are present 

near the granular cell layer. Some of the basal clear cells 
are vacuolated (arrows). x 400. 
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Fig. 2. In this low magnification view, .l melanocytes (M1 , 

M
2
, M3), 2 Langerhans cells (L•c�lls) (L 1• L,! and 1wo un­

identifiable cells (?
1

, ?,) are labeled. ?, mighl be an extension 
of L, and ?, a lymphocyte. M, and M2 are unusually located, 
within or just below the keratohyalin (k)-containing granular 
cells (G), and show severc degenerative changes such as 
vacuolization (M1 , M2) and coagula1ion of the cytoplasm 
(M2). L-cells (L,, L,), on the other hand, do not show dam-
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age. lntercellular spaces, particularly those of the basal (B) 

and lower strata, are widely open (edematous). Arrow­
marked area M 1 is enlarged in Fig. 3 A and the arrow­

marked area of M, in Fig. 3 B, whereas a serial section of L, 
is enlarged in Figs. 4 and 5 to show the spccific L-cell gran­
ules. 8: basal cell. J.- fibroblasts. H: horny cells. 11: nucleus 
of M,. • 4 000. 



Fig. 3 A. The arrow-marked areas of M, of Fig. 2 are en­
larged. A coagulation necrosis (en) or dense homogeniza­
tion of a part of the cytoplasm and partial segregation are 

In leukoderma acquisitum centrifugum (Sutton), 
i.e. halo nevus, several authors have noticed !hat
the melanocytes were replaced by L-cells (5, 6, 8,
11, 12, 14). As in the case of vitiligo, Mishima et al.

(I I) reported that the L-cell population was increased

in the basal layer of the lesion but the total number

in the entire epidermis was unchanged.

These studies focused attention on the interrela­

tionship between melanocyte, L-cell, and non-spe­
cific dendritic cell and a transformation of melano­

cyte into L-cell or other types of dendritic cells was 

explicitly or implicitly suggested. Jf such a trans­

formation really occurs, one might find a cell or 
two which would contain both melanosomes and 
L-cell granules. However, the coexistence of (non­
phagocytosed) melanosomes and L-cell granules in

the same cell has never been convincingly demon­
strated. Thus, the fate of the melanocytes could be
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obscrved. The presencc of a laminated melanosome (arrow)

idcntifies this cell as a melanocyte. V: cytoplasmic vacuole. 
X 111 500. 

(i) that they become degenerated and die, or (ii)
that melanocytes become dcndritic cells which no
longer produce melanosomes. Thus far, the first

possibility has not been explored adequately.
In the course of electron microscopic studies of 

halo nevus (6) the first possibility was explored. A 

number of degenerated melanocytes was indeed 

found in the upper layers of the epidermis in the 

progressively depigmented (halo) areas surrounding 
a compound nevus. This observation supported 

the first hypoihesis, that some melanocytes in halo 

nevus actually die, although it did not rule out 

e□tirely the concept of Masson and colleagues (10} 
that "effete melanocytes" become L-cells. In this 
report the "high level effete melanocytes" of halo 
nevus are described. The details of the degenerative 

mechanism of melanocytes have been published 

elsewhere (6) and therefore will not be emphasized. 
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Fil(. 3 8. An aggregation or mclanosomcs. some or which 

appcar to be frngmcnted, in one parlicular area (solid arrow) 
suggests that these melano�omes arc being autophagocy­
toscd. lmmature melano,omes arc present singly and sur-

MATERIALS A 'D METHODS 

The <,;pecirnens '"ere cxcised under I 0u procaine ancsthesia 

from the lefl shoulder or an II-year-old "hite male. Hc re­
ported a depigmentation of ,kin surrounding a bro"'n-black 

mole ov�r a p:riod of a fe\\ months. The tissue was im­

mediatcly sliccd into I mm• blocks. Although each tissue 

piccc was markcd upon excision according to its topography 
as "center" or "peripher) ", a 1h1ck section was cut at I 11m 
from each Araldite block 10 confirm the arta 10 be e,amined 
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roundcd by membrane (hollow arrows). In both pictures 

thcre are many cy10plasmic \'acuole� (r). K: kcratinoc) te. 
Both A and B: 68 000. 

,n the subscquent thin sections. The "center" pieces con­
tained th• compound nevus and the ··peripher)" ones con­
aaincd origi11ally normal sk i11 which was undcrgoing dcpig4 

mentation. The "pcriphcry" spccimcns containcd the ad­
, ancing bordcr of depigmentation \\hich \\a5 located ap­

proximatel� 5 mm from thc central mole. The depigmenting 

horder co,ered in the present study was approximately 2 2 

mm: it was divided into 2 1issue blocks. The tissue blocks 
"ere fixed for 3 hours in 5 •• glutaraldehyde buffcred 10 pH
7.4 "ith I 10 M cacod) late. Af ter an o,emight rinse in the 



Fig. 4. The section serial to that shown in Fig. 2. M 
I 

shows 

more severe vacuolar and coagulation degeneration. M, also 

contains many vacuoles and remains in the same position 

betwecn M1 and L2. lt does not extend toward the basal 

layer. Rather, we lost thc nucleus which was present in Fig. 

3; it is unlikely that this cell attaches lo the basal lamina in 

further serial sections. L, contains a !arge number of L-cell 
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granules (arrow in inset). Keratohyalin granule (k)-contain­

ing granular cells and horny cells (H) are just abov'! these 

cells. Not only the intercellular ederna but also severe de­

generative changes (*) are seen in Malphigian cells. The rec­

tangle at L, indicates the area enlarged in the inset. N2: 

nucleus of L,. x 8 000. Inset: x 61 000. 
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Fig. 5. Section serial to that shown in F ig. 4. P)•knotic nu­

cleus (N) is now visible in the same cell (M1) shown in Figs. 

2. 3. and 4. A part of the cytoplasm is enlarged in the inset

and broad arrows in both r,icturcs point lo the same area.

Melanosomes in various stages or maturation are seen (broad

arrows). Many immacure ones appear to be degenerating in 
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vacuoles. Coagtilation necrosis (en) or dense homogcniza­

tion of the cytoplasm is enlarged in the inset. This melano­

cyte is locatc<l among granular cells '"'1hich contain cyto• 

plasmic (k) and imranuclear (!hin arrows) keratohyalin 

granules. v 12 000. Inse!: 60 000. 



Fig. 6. The section cut serially 10 that shown in Fig. 5 con­
tains numerous individual melanosomes in M 1 . N: pyknotic 

nucleus. en: coagulation of cytoplasm. 42 000. 

same buffer, the tissuc blocks were osmicated with I 0
" 

osmic acid in the same buffer for 30 minutes. Graded con­

centrations of ethanol (50 % through absolute) and propylene 

oxide were used for dehydration and Aralditc for embedding. 
Thin sections wcre cut at 400-600 Å in a Portcr-Blum ultra­
microtome and stained with I 5 °� uranyl acetate in 50 °0 

methanol and then lead citrate (13). Staincd sections were 
observed in an Hitachi HU-12 elcctron microscope at 125/kV. 

RESULTS 

The tissue from the "periphery" of the lesion showed 

a number of dendritic clear cells (Fig. 1). They were 
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located not ooly in the basal Jayer but also scattered 

through the epidermis, including the graoular layer. 

None of these cells contained visible melanin gran­

ules. Although basal cells in the vicinity of some of 

the clear cells contained a large amounl of dark 

pigment (Fig. 1), identification of the majority of 

these cells was difficult. No detectable amounl of 

cellular infiltration was seen in the dermis (Fig. ]). 

Jn many of the clear cells, particularly in the upper 

layers of the epidermis, the cytoplasm appeared 

shrunken and clear spaces surrounded them (Fig. 1). 
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Electron microscopic examination revealed that 

1hc clcar cells werc of three type� (Fig. 2): (i) melano­

cytes, (ii) L-cells, and (iii) unidentified cells. Mela­

nosome-containing melanocytes were diminished in 

the basal layer; they were frequently encountered 

above the basal layer, including the granular layers. 

These "high-level melanocytes" showed various 

kinds of degeneration such as vacuolization (Figs. 

3A, 3B, 4, 5, 6), coagulation, and segregation of 

part of the cytoplasm (Figs. 3A, 5, 6), and auto­

phagocytosis of melanosomes (Fig. 3 B). Degenera­

tive changes were also apparent in keratinocytes 

(Fig. 4). On the other hand, L-cells found in the 

neighborhood of the degenerating melanocytes ap­
peared normal except for a few vacuoles (Figs. 2, 4). 

Serial sections failed to connect these "high-level 

melanocytes" to the basal lamina (see M, in Figs. 

2, 4, 5). 

In the tissue from the center of the lesion was a 

cluster of degenerating nevus cells in both the epi­

dermis and the dermis. Jn the upper layers of the 

epidermis there were vacuolated and shriveled 

melanocytes. 1t was, however, difficult to determine 

whether these "high-level, effete melanocytes" orig­

inated from normal melanocytes or nevus cells. 

DISCUSSlON 

ln an active junctional nevus or early malignant 

melanoma, nevus cells are often seen in the upper 

epidermis (9). The effete melanocytes considered in 

the present study do not belong to that group. They 

are from the periphery of the lesion, i.e. from the 

basal layer of the previously normal epidermis which 

surrounded the compound nevus. The survey pic­

ture (Fig. 1) does not show a clustered oevus cell 

nest in the area exarnined. 

The neural crest origin of the epidermal melano­

cytes seems to have been established (3) and gener­

ally accepted. How the epidermal melanocyte system 

maintains its population is less well established; in 

fact, little is known about the turnover of the nor­

mal epidermal melanocytes. In vitiligo and halo 

nevus, despite such a dramatic disappearance, the 

fate of the epidermal melanocytes has never been 

clarified. In this study, the dcrnise or fate or !hese 

cells, i.e. a degeneration and probable shedding 

from the epidermis, was demonstrated. 

The other mechanisms of melanocyte disappear­

ance, however, cannot be dismissed entirely. The 

hypothesis to which Swanson et al. (14) subscribed 
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is that melanocyte (4) or melanoblast (16), as a 
:$tcm cell, givc5 risc to two daughL<:::r ccJ15, onc- n,cla­

nocyte and one L-cell; only the L-cell then matures 

and the melanocyte is destroyed. H the L-cells are 

increased in number, as they found, one might ex­

pect lo see mitotic melanocytes produce L-cells. 

Mitosis of neither melanocyte nor L-cell was ob­

served in the present study. Mishima and his co­

workers ( 11) reported !hat in halo nevus, as in viti­

ligo, a-dendritic cells increased in inverse ratio to 

the decreased melanocytes, whereas the total nurn­

ber of both types of cells was maintained the same. 

This might suggest the possibility !hat melanocytes 

became a-dendritic cells. However, since the source 

of a-dendritic cells, i.e. melanocytes, is shown to 

diminish by deatb, a-dendritic cells should be in­

creased out of the proportion of one to one mela­

nocyte conversion to a-dendritic cell, either by an 

accelerated rate of  division, or  by supply from the 

dermis. As mentioned above, mitosis of neither 

melanocyte nor L-cell was observed in the present 

study. In this respect, it is interesting that Kuro­

sumi & Suzuki (8) showed the presence of dermal 

L-cells in the dermal infiltration of halo nevus. One

may wonder if so-called a-dendritic cells or indeter­

minate cells are in reality L-cells in which L-cell

granules either were not produced or failed to be

detected. A mesenchymal or histiocytic origin of

L-cells was previously proposed by Hashimoto &

Tarnowski (7) together with evidence that the L­

cell can cross the epidermal-dermal border.
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