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THE EffECTS OF OCCLUSION Of THE SKIN 

ON THE LANGERHANs· Cr.1.L AND THJ::. EPIDl:.KMAL 

MONON UCLEAR CELLS 

Magnus Lindberg' , and Bo Forslind' 
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AbMr11u. Clinically mllinal ,kin wa� occludcd for 3. 6. 24. 
and 48 hour<. wi1h alumimum cup, u�ed for palch 1e,1ing. 
Elec1mn micro�cope ,ections from occluded ,kin ,howed 
morpholog1cal alteration, 111 1hc Langerhan,· celb and 
appo...it1on of mononudcar cells. Aftcr occlu�1on an 111-
creascd number of mononuclear cell\ were found in thc 
epiderm" compared with normal ,kin. 

Key 11·01·,/1 Patch-tcsi Occlusion. Langcrhan,· cell: 
Elec1ron m1croscopy 

The morphology of thc epicutaneous patch te�t 

reaction a, revealcd hy clectron micro,cop}- ha� 

been documented in thc literaturc (2. 10). \tructural 
alteration� arising rn conjunction with positive 
chromium patch tests were dc�cribed rcccntly. It 
was thcn empha,izcd lhat both occlusion and the 
ve hiclc, u,ed mu,1 he con�idcrcd ,, hen cvaluuting 

the mor phological rc�uhs of a patch test (7\. 
Occlu\lon allow, a high lcvcl of penetration for 

substuncc, applicd to the skin, due 10 preventron of 
watcr lo,, from thc -.kin surfacc and incrca'>l!<l h}­
dration of the stratum comeum and probahly c,cn 
othcr lactors. Occlu�ion has bccn rcportcd to in­
crea�e mrtotic activity. to cau,e epidermal thicken­
ing and to rnduce thc Langerhan,· cells 10 move to a 

more central po;.ition in the epidermis (6. 17). In 

occludcu guinea pig skin, as rcvcalcd with hislo­

tluorc,l'cncc. thc l.angerhan,· cells had a more 
dendnt rc <1ppearnncc than is normally seen ( I 7). 

The l,1ct that occlu;.ion as such producc, changes 

in normal epidcrmi, prompted LI'> lo undertakc the 

present electron microscopic ,tuuy. with ,pccial 
attentron 10 the non-kcratinocytic cell population in 
the eprucrmis. 

MATERIAL AND METHODS 

Te�l palche� of emply aluminium cups (Finn chamber<. 
auached with Micropore tape) were applied 10 thc ,krn of 
the forcarm of 3 healthy volun1eer male adull� free from 

,J..,n problem, 48 �d 6. and 1 h11ur, belim: hrop'1c� were 
taJ..cn A 2 mm punch biopw wa, 1aken f1om e.,..:h patch 
tc,t JIC(.1 

,\ �,,ntrof ,,,mplc ";.1-.. tdh.Cn rn,m a nun •tu.:""lullcJ Jrea of 
lht: ,.ime forcarm. ('Jmicall) normal ,J..111 ,, .i, aho oh­
tarnell rrom thc glutcal region or 6 ad ull nHil,;, lo ,.:rvc a, 
rclcrencc malcnal I hc ,pcrnnen, \Nere fixcJ in 2.5 'Ä 
1,:lu1.ir,tldeh7dc m cllher a pho,pha11, buflcr m,,J.., i,oturnc 
10 hlo,l<.l or .1 \ cronal acclatc hufler po,t-11\ed in I '"r 
o,nrrum 1e1roxrlle 111 lht: \<11l1c huffer Ddrydra1ion and 
,1:i111rng �11 h/11, wrlh ur<1nyl acetate wa, obtaincd rn a 
graucd crhanol ,eiic, followcd h} rour1ne cmhcuding in 
Epon. Section, '-'Cre cut on ,tn LKB Ultmtomc ,c1 10 a 
,ect,on 1h1ckne" of 60 nm. <;..:c11011� wen, conlr a,11:d "1th 
uranyl acetale 111 water or 111 �O'f methanol and l!.Cre 
vrewcd in a Philip, EM 301 al 60 kV and 80 kV. 

RESULIS 

I f"'l1'm1i1 

Brup,ic, from ,Ism <1rc,h under m.:clu-,ion ,howcd 
<lhlrm:t changc, whcn -:ompan:tl ,�rth normal ,I-in. 
\fler 'l ,md 6 h11111·� of occlu,ron thc rntercellular 

,pact:, in thc ha,al parh uf the cprdcrmi� wcrc 
di,tcnlled. Al 24 and 48 hmrr, a pcrrnuclear vac­
uol11.a1ion of keratinoq te, hall occurrc<l C Fig. I). 

l.1111gl'l'lu111.1' cd/,.

rhe Langcrhans· cell� wcrc rdentificd hy the pre­

,cnce of '>O-callcd Langcrhan�· cell granule,
(or Birbecls granulesl in the cytopla�m ( I I and b}

thc abscncc ot' desmo,omc, and lonolilament�.

Langerhan�· cell granulcs had a normal ,tructurc in 
both normal and uccludcd ,kin. The racket form of

the granule wa, rarely cncounlercd rn our spcci­
men,.

In the control !\pecimen,. Langerharn,' cells were 
found in the ba-.al layer anJ up to thc upper �tra1Um 
,pino,um. Mo,t of the cclb contained mitochon­

dria. a Golgi apparatus. ,mall clear vc�icles. lyso-

\c '" J>,,nm1101 ,,nu tSfP< J..lwlmJ t,/ 
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Fig. 5. Mononuclear cell moving in stratum basale at 24 
hours of occlusion. Langerhans· cell granulae or melano­
somes are not found in this cell. x 11 000. 

somes and a clear cytoplasm. Langerhans· cells 
having a different appearance. viz. a rnore elec­
tron-dense cytoplasm. fewer cell organelles and few 
typical granulcs. were also present in the material. 
These cells were often rich in filaments and most 
often found in the basal layers. Apposition between 

Ahbrel'ia1io11s: K=keratinocyte. L=Langerhans· cell, 
M=mononuclear cell. D=dermis.::: =basala lamina. 

Fig. I. Epidermis at 48 hours of occlusion. Widened inter­
cellular space ( -- ) and perinuclear vacuoles ( +) are seen. 
X) 500.
Fig. 2. Apposition of a Langerhans· cell and a mononucle­
ar cell in stratum basalc in non-occluded gluteal skin. A
distorsion of the basala lamina is seen. X 11 200. lnset: A
typical granula found in the Langerhans' cell. x90 000.
Fig. 3. Apposition of a Langerhans· cell and a mono­
nuclear cell in stratum spinosum at 6 hours of occlu­
sion x 3 100. /nset: Two typical granulae found in the
Langerhans' cell. x40000.
Fig. 4. A Langerhans' cell in the lower part of epidermis at 
6 hours of occlusion. More vacuoles and a more villous 
cell membrane than normal are seen. [ntercellular debris 
( +) is also present. x 11 200. /11ser· Langerhans' cell 
granulae seen at the arrow in a higher magnification. 
X65000. 

14-812803 

a Langerhans· cell and a mononuclear cell was 
foun<l in the basal layer of the epidermis in two of 
the control specimens from the gluteal region ( Fig. 
2). but was not seen in non-occluded skin from the 
forearm. 

A conspicuous feature in occluded skin was the 
apposition of Langerhans· cells to mononuclear 
cells in st. spi11os11111 seen at 3 and 6 hours (Fig. 3). 
The mononuclear cells showed an indented nucleus 
with peripherally aggregat ed chromatin, a den se 
cytoplasm with filaments, but few other cell or­
ganelles. The cells in apposition were clearly sep:i­
rated from surrounding keratinocytes ( Fig. 4). Ap­
position was not found in the specimens taken at 24 
hours, but had appeared in the basal layer by 48 
hours. After 6, 24, and 48 hours of occlusion. struc­
tural alterations were seen in some cells belonging 
to the Langerhans' cell population. Such cells had 
larger vacuoles than normal. dilatate<l en<loplasmat­
ic reticulum and a more villous cell membrane (Fig. 
5). These alterations were most pronounced after 24 
hours of occlusion. However. intact. normal-look­
ing Langerhans' cells were also observed in all 
biopsies. 
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Mononuc/ear cells 

Mononuclear cells were found in the basal layer of 
the epidermis at all time intervals of occlusion. 
These cells had a kidncy-shaped nucleus which in 
some cases was slightly indented. The cytoplasm 
contained mitochondria. endoplasmatic reticulum. 
a Golgi apparatus, filaments. and small vesicles. 
Langerhans' cell granules or melanosomes were not 
found in these cells. In the control specimens. cells 
with this appearance were 1101 found. Mononuclear 
cells apparently moving within the basal parts of the 
epidermis were observed al 24 and 48 hours. These 
cells exhibited a polarization of cell organelles, 
filaments in the cytoplasm and a conspicuous nu­
cleus (Fig. 6). 

DISCUSSION 

One of the most important functions of the skin is to 
act as a barrier against harmful agents in the envi­
ronment. Recenlly much interest has been paid to 
the Langerhans· cell and its role in immunological 
defence. This cell type has been shown to have a 
macrophage-like function in the immunological re­
sponse ( 18) and it probably plays a central role in 
the contact allergic reaction (16). Stimuli which do 
not produce an allergic reaction on primary contact 
with skin (e.g. mercuric chloride ( 15), UV-light ( 19), 
PUVA (9). DNCB (8), podophyllum resin {12), tape 
stripping (11 )) have been shown to induce changes in 
the Langerhans' cell morphology and/or function. 
Furthermore, it has been proposed that the 
Langerhans· cell acts as a "reticulo-epithelial trap" 
(13} and it has been shown ( 14) that several antigens 
bind specifically lo Langerhans' cells in vitro. Our 
present know!edge of the Langerhans· cell and its 
function has recently been reviewed (5). 

Occlusion may be regarded as a very mild physi­
cal stimulus to the epidermis, the mos1 conspicuous 
effect being to hinder water transport through the 
skin and. in consequence, increased hydration of 
the epidermis. On prolonged occlusion. additional 
chemical effects on the epidermis cannot be 
excluded at present. In this in vestigation it was 
found that simple occlusion affects the Langerhans· 
cells and that mononuclear cells. normally in­
frequently seen in lhe epidermis. appear <luring 
occlusion. The epidermis as such is also affected. 
as revealed by widened intercellular spaces and 
pe1inuclear vacuolization of the keratinocytes. 

In normal skin the Langerhans· �ells are found to 
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have the characteristics previously described in the 
literature (3, 4, 20). The fact that occlusion pro­
duces detectable changes in these cells. as recorded 
at electron microscopy. further stresses the fäet 
that occlusion as such is not an inert method of 
introducing substances into the skin (cf. Forslind & 
Wahlberg (7)). The alterations seen in the epidermis 
due to occlusion might be interpreted as a result of 

the physical stimuli and a subsequent adaptation to 

the new cnvironmcnl by the vi<1blc epidermis. 
The function of the Langerhans· cell is probably 

manifold. A central rote is obviously that of initiat­
ing the cell-related immunological reactions in the 
delayed type of hypersensitivity. The Langerhans· 
cell also seems to be affected by physical and 
chemical stimuli. However, the wide range of reac­
tions involving the Langerhans' cell makes it possi­
ble that the cell acts as an epidermal target cell in a 
wider sense. The morphological changes recorded 
in the present study of epidermal occlusion agree 
with the latter idea. 
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