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Abstract. The ATPase activity, and lhc number, distribu­
tion and morphology of Langerhan\ cells (L.c.) in human 
epidcrmb were studied using 1he Wachs1ein-Mebel melhod 
suilably modificd. In normul epidermis the avcrage num­
ber of the Le. was 696±70.5/mm•. In pathological epi­
dermis the L.c. were greally incrcased in number in reccnt 
lichcn planus, tbc verrucosa. leishmaniasis and mycosis 
fungoides. As a rule in acanthotic skin diseases the L.c. 
were decreased in numbcr. while they were lncreased in 
skin diseascs with reduced epidermal thiclme!.S. In squa­
mous cell carcinoma 1he L.c. were diminishcd in numbcr 
and had some morphologic anomalics, whilc in basal cell 
carcinoma 1hcy were increased and had normal morphol­
ogy. Furthermore, in the epidermis of nodular lcsions duc 
lo dclayed hypcr�ensitivi1y, the L.c. were staliMically in­
creascd in number al thc 8th day, while they were normal 
in number al the 15th day. These findings seem to be 
consi,tent with the tbcoric, of 1hc reticulohi\tiocytic der­
ivation of L.c. and of thc role of these cells in regulating 
lhe differentiation and the mitotic activity of keratino­
cy1e,. 

The cells fir�t described by Langerhans (8) in 
1868 were until recent years classified according 
to morphologital critcria as either intra-epidermal 
nervous cells or melanocytc-derived cells. Elec­
tron microscope studies on Langerhans cells 
(L.c.) in vitiliginous epidermis were begun by Bir­
beck et al. (2) in 1961: thcir findings did not 
pro, ide an:1- e, idence in favour of either of two 
theories, but revealed the presence of granules 
typical of these cells. Over the past fcw years 
identical granules ha,e been found in the macro­
phages of infantile-type "histiocytosis X" cuta­
neou5 lesion� ( 15, 5, 6); this has given rise to the 
hypothesis thal L.c. are of mcsodermal origin and 
may function as phagocytes. 

Kuwahara (7) has proposcd that thc L.c. may 
be in,olved in early antibody production. and the 
recent findings of Silberberg (14) in contact al­
lergic reactions seem to indicate the same. 

For somc years wc have been studying L.c. 
under the light microscope using the Wachstein­
Meisel method with certain modifications. The 
light microscope was preferred to the electron 
microscope because it gives an overall view of the 
epidermis. We have examined the ATPase acti\'­
ity, the nurnber, distribution and morphology of 
Le. in normal human epidermis (9) and in vari­
ou� pathological skin conditions (J, 10, 11). 

This papcr summarizes the abovc-mentioned 
data and describes further findings in pathological 
epidermis and in nodular lesions due to delayed 
hypersensitivity. 

MATERIALS AND METHODS 

From 15 "olunteers of both se,cs aged from 27 to 71 
years specimcns of normal epidermis were taken by rotary 
punch biopsy "ilhout anaesthesia. One biopsy was done 
on 10 of the voluntecrs on onc of lhe !ollowing skin 
areas: extensor surface of \be arm (I case). back (6 
ca ses), and front ( I case) and back (2 ca ses) surfaccs of 
the leg. Fivc of the volunteers hud 3 biopsy spccimcns 
each taken al lhe same time from the flcxor surface of 
the forearm, and the back and front surfaccs of lhe leg. 

Pathological epidermis was cxamined for 76 patients 
affcclcd with: 

actinic degeneration 
alrophic scar 
sc!eroderma 
ichthyosis vulgaris 
Darier·s discasc 
acanthosis nigricans 

chronic ec1cma 
chronic psoriasis 
lichen planus 
lichenification 
lichen sclcrosus el atrophicus 
prurigo nodularis 
lbc vcrrucosu 

No. of cases 

3 
4 
3 
1 
2 
1 
3 
8 

12 

5 

1 
I 
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Table I. The average 1111111ber of L.c. per 111111• of nor-

1110/ l,11111011 epidermis in Mrious areas 

Area 

Arm 
Forcarm 
Back 
Leg (fron1 surface) 
Leg (back surface) 

lci,hmania,is 
dermatitis herpctiformb 

No. 
subjects 

I 
5 

11 
6 
2 

Average 
number'mm2 

685 

633..-94.4 
724±49.0 
701±82.7 
692 

No. of cases 
2 

condyloma accuminatum 4 
kcratoacanthoma 4 
cpithelial nen1s I 
scborrhcic keratosis (keratotic type) 4 
cornu cutaneum I 
basal cell carcinoma 7 
,quamou� cell carcinorna 3 
intermediary cell carcinoma '1 
m)co,is fungoides 3 

Finally. biopsy specimen, werc e,amined from 11 ,olun­
teers injected intradermally with tuberculin, trichophytin 
and antipyogenic vaccine. The injections were given in 
the flexor surface of tbe forearm and the specimens of 
epidermis from thc resuhing nodular le�lons werc taken 
by rotary punch biopsy without anaesthc,ia after 8 days 
in 8 cases and after 15 day, in 4. 

Biopsy specimcns with surface c.limemion, of 4--6 mm 
werc fixed in 5°0 neutral formalin at 0-4°C for from 
20 to 30 minutes and 14 ,, sections were cut on a 
cryostat. The Wachs(ein-Melsel mcthod modified for our 
purpose anc.l, as a control, the Laidlaw <lopa-stain tcch­
nique were used on the sections. 

To examine thc ATPase activity, thc sections werc 
dipped in double-distilled watcr and transferred with a 
gla,s rod to the previou;,Jy prepared and filtercd incuba­
tion medium (10 ml of 0.125 % ATP disodium salt (pH 
7.2), 10 ml o[ 0.2 M tris-maleate buffer (pH 7.2). 2.5 ml 
of 0. I M magnesium sulphate, 1.5 ml of 2 °0 lead nitrate, 
and 1.0 ml of double-distilled watcr). Arter incubation for 
2 hours at 37°C. the sections were transfcrred 10 thrce 
baths of double-di�tilled "ater for a total of 1-2 minutcs 
and then to a solution of 0.5-1 <>i, ammonium sulphidc 
for I hour. The section, wcre then laid on coverglaSl>cs 
and le(L to dry al room tcmperature; they were mounted 
with glycerine jelly or Canada balsam. 

The A TPase acth ity was observed and the number 
of L.c. per squarc millimetrc of epidermis, their distribu­
tion, shapc and si1c were not ed. Cell counts "cre madc 
using the lucid chambcr system and Jea,ing the horny 
Jaycr out of the final measurcment; this was considcred 
advisable bccause of the varying thickness af the horny 
layer and its likely loss during the course of successive 
passages. 
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RESULTS 

L.c in normal human epidermis

The average mcasurcment of the L.c. was foun<l 
to be 696=70.5/mm�; their average number in 
the various areas examined is given in Table I. 
With regard to the morphology ancl the distribu­
tion of L.c., our stud} has provided confirmation 
of previous findings. 

There were no significanl differcnces in mor· 
phology or ATPase activity in relation to sex, 
age or cutaneous areas. The L.c. are less numer­
ous in the forearm epidermis (p < 0.05). 

In the thick epidermis the L.c. were less nu­
merous, and they were located in the upper 
Jayers: in the thin epidermis the opposite was 
the case. 

L.c. in pathologicaf human epidermis

To a greatcr or lcsser extent, the ATPase activity 
of the L.c. was increased in scleroderma, ich­
thyosis vulgaris, Darier's disease, acantho�i� nigri• 
cans. chronic eczema. chronic psoriasis. lichen 
planus, lichen sclerosus et atrophicus, tbc verru­
cosa, Jeishmaniasis, kcratoacanthoma, seborrheic 
keratosis and mycosis fungoides; it was decreased 
in lichenification. prurigo nodularis, squamous 
cell and intcrmediary cell carcinoma. 

The differences with regard to numbcr. distri­
bution and morphology may be summarized for 
thc L.c. as follO\\S. 

a) Tn skin diseases with acanthosis the Le.
werc less numerous (p < 0.0 I) and generally Jo­
cated in thc upper half of the stratum Malpighii; 
they had irregular cell bodies, and the dendritic 
processes were short and relatively few. 

b) ln skin diseases with reduccd epiclermal
thickness the L.c. were present in increased num­
bers (p < 0. 05). 

c) In recent lichen planus, tbc verrucosa and
leishmaniasis the L.c. were found in greatly in­
creased numbers (l. 176 ± 250.5 / mm2 in lichen 
planus, J .005 J mm2 in tbc vcrruco�a. 1.070 / mm� 
in leishmaniasis) and had numerous branching 
and apparently anastomosed dendritic processes. 

cl) ln seborrheic keratosis (keratotic typc) the
numher of L.c. was increased (900/mm�). 

e) Tn keratoacanthoma thc L.c. were mostly
located in the periphery of the proliferative tissue. 

/) In basal cell carcinoma the L.c. averaged 
785± 157/mmz. 
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Table H. The L.c. in nodular lesions due to de/ayed hyperse11sitivity 

Aftcr 8 days 

After 15 days 

No. or 
cases 

8 

4 

A TPase activity 

Slight increase 

Slight decrease 

g) ln squamous and intermediary cell car­
cinoma the Le. averaged 450/mm2 and 590/mm� 
respectively and were mostly in the periphery of 
neoplastic tissue; they had !arge, elongated cell 
bodies and short, relatively few dendritic pro­
cesses. 

h) In mycosis fungoides the L.c. were present
in increased numbers (852/mm�) and were lo­
cated in the upper half of the stratum Malpighii; 
they had small cell bodies, and short, relatively 
few dendritic processes. 

i) ln lichen sclerosus et atrophicus and atro­
phic scar (conditions with fewer ATPase-positive 
dermic structures) we observed, at the top of the 
papiUary cerium. cells similar in shape to the 
epidermal L.c. but with greater A TPase activity. 
Cells of this type were also present in the fluid 
of a dermatitis herpetiformis dermo-epidermal 
bulla. 

L.c. in nudular lesions due to delayed

hypersensiiivity

The results of this study are given in Table IL 

DISCUSSTON 

The data resulting from our examination of Le. 
in normal human epidermis are largely in agree­
ment with the findings of other investigators 
using different techniques (4, 3, 13). 

Our observations on pathological epidermis 
have shown that the L.c. are statistically in­
creased in number and have numerous dendritic 
processes in recent lichen pi anus (p < 0.01), tbc 
verrucosa and leishmaniasis. The L.c. are to some 
extent more numerous in mycosis fungoides. 

There is no clear explanation for these findings, 
but they support the theories which consider 

Average number 
per mm2 

899± 117 

(p<0.01) 

640±37.4 

Distribution Morphology 

Upper half of Normal 
stratum Malpighii 

Normal lrregular cell 
body. short and 
rclative!y few 
dendritic 
processes 

L.c. as reticulohistiocytic cells (or, to use a more
current terminology, as mononuclear phagocytic
cells); in the above-mentioned skin diseases these
cells are present in ]arge numbers.

The increased number of L.c. (p < 0.01) in the 
epidermis of nodular lesions due to delayed hyper­
sensitivity at the 8th day and their normal num­
ber at the 15th also tend to confirm this theory. 
It is significant in this respect that the decrease 
in the number of L.c. coincides with the diminu­
tion of the mostly mononuclear dermal infiltrate 
in these nodular lesions. Attention is drawn to 
the morphological changes noted in the L.c. at 
the 15th day, changes for which, at present, we 
are not able to offer an explanation. 

Moreover, skin diseases in which the epidermis 
thickens show a decrease in the number of L.c. 
(p<0.01), while the reverse process occurs in skin 
diseases in which the epidermal thickness is re­
duced (p < 0.05). This finding, which requires for 
confirmation an analysis of the numerical rela­
tionship between L.c. and keratinocytes, may be 
indicative of a chalone-like activity of the L.c. 
and may be consequently in agreement with Pru­
nieras's (J 2) theory, which holds that the L.c. 
are necessary for the maintenance of a physiologi­
cal equilibrium between the differentiation and 
the mitotic activity of the keratinocytes. In fact, 
in the material we have studied, the L.c. are 
present in decreased number in Darier's disease, 
in chronic eczema, chronic psoriasis, lichenifica­
tion and prurigo nodularis, all diseases charac­
terized by increased mitotic activity and para­
keratosis. The reverse is true in scleroderma and 
lichen sclerosus et atrophicus, diseases in which 
mitotic activity is limited. 

Our observations on carcinoma material have 

not provided further supporting evidence for this 
hypothesis. 
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