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Absrracr. The response of human melanocytes to UV-Jight 
was studied by the histochemical melhod of Falck & 
Hillarp in 6 subjects. Biopsies were taken 72 hours after 
a single exposure of forearm skin to 4 x MED. UV-light 
increascd the distance between basal fluorescent melano• 
cytes in 2 subjects and in 1 subject the basal fluorescenl 
melaoocytes disappeared. In 3 subjects the distance be
tween basal melanocytes remained unchanged. The fluores
cence intensity of obscrved melanocytes was increascd in 
all cascs after UV irradiation and dendrites became 
visible or more readily demonstrable. 

The rnelanocytes of human epidermis synthetize 

increased amounts of melanin after stimulation 

with ultraviolet light of erythema-producing wave
length. There is evidence that ultraviolet light in
creases the number of functioning epidermal 

melanocytes (10, 11, 15, 16, 19, 20, 21). Other 
authors, however, have not been able to find any 
significant increase in the number of melano

cytes (14), and it has even been reported that the 
number of basal melanocytes in the epidermis may 

decrease after exposure to ultraviolet light (9. 

12). 

The results obtained may seem contradictory, 
but the changes in melanocyte density may depend 

on several factors whicb were not identical in the 

experiments reported. Thus, the response of tbe 

melanocytes may vary with species, race and 

anatomical site of the exposed skin and possibly 

also with the UV-dose, the use of single or 

multiple UV-exposures, and the time between ra

diation and biopsy. Finally, the number of me
lanocytes observed depends on the techniques used. 

The widely used dopa reaction reveals tyrosinase 
activity in melanocytes, but a "dopa-premelanin 

reaction'' may detect not only tyrosinase-active 

23- il280i5 

melanocytes, but also enzymically inactive or 

hypoactive melanocytes (11 ). 

The histochemical metbod of Falck & Hillarp 

demonstrates a yellow or green fluorescence of 
epidermal melanocytes (4, 6) and the intensity of 

this fluorescence has been found to be increased 

in some conditions with increased pigmentation, 
e.g. after exposure to therapeutic X-rays (13) and

in pregnancy (I 8). By contrast, the fluorescence

intensity of epidermal melanocytes is low in

genetically determined hyperpigmentation in neg

roes (I). The method of Falck & Hillarp detects

catechol intermediates in pigment formation.

Previous studies indicate that the fluorescence of 

Caucasian melanocytes may be a measure of cell

function. The method has not previously been

applied in studies on the effect of UV on melano
cytes. The present study is concerned with the

formaldehyde-induced fluorescence of melano

cytes stimulated by ultraviolet light.

MATERIAL AND METHODS 

Six Caucasians, 2 women and 4 men, aged 24 to 52 
years, were studied. All were heallhy, but one man had an 
ulcer on his leg. All reacted normaUy to light. All subjects 
were given a 4 x MED dose of ultrav.iolet radiation from 
a sel of Westinghouse sun lamps on a 2 x 2 cm area of 
the radial aspect of the forearm. 72 hours after the radia
tion, 2 mm punch biopsies were taken, two from the 
irradiated area and one from the non-irradiated skin, 
close to the exposed site. The biopsy specimens were 
dropped in propane cooled in liquid nitrogen, then de
hydrated by freeze-drying, trcaced with paraforrnaldehyde 
at 80°C for I hour, embedded in paraffin and sectioned 
at 8 ft• One spccimen from the irradiated skin was not 

treated with paraformaldehyde, bm otherwise treated in 
exactly che same way as tbe othcr 2 specimens. For 
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Fig. 1. Weakly fluorescent basal melanocytes in skin not 
exposed to UV. x 940. 

fluorescence microscopy, a dark-field condenser with oil 
immersion was used. All technical dctails are given by 
Falck & Owman (5). 

RESULTS 

All subjects showed erythema of the irradiated 
skin. In 2 subjects there was also a pronounced in
filtration. The spontaneous fluorescence of keratin 
and dermal fibres of the specimen of UV-ir
radiated skin, which was not treated with para
forrnaldehyde, was similar to that of untreated 

skin (4). 

In the formaldehyde-treated specimens from skin 

that was 1101 exposed to UV the number and 
fluorescence intensity as well as the morphology of 

the rnelanocytes differed in  the subjects studied. 
Tn 5 cases the distance between individual epider
mal melanocytes never exceeded 3 melanocyte 
diameters and was often much smaller. ln the 

s�th case the distance between melanocytes was 
J to 6 diameters. The fluorescence intensity was 

low in the melanocytes of 5 subjects, but strong 
in the sixth. This subject was the one with longer 
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distances between the melanocytes. In 3 cases 
fluorescent thin dendrites were seen. but 3 others 
had no fluorescent dendrites. ln all cases the 
melanocytes were located in the basal layer of the 
epidermis. but in l subject some melanocytes were 
observed slightly abo,e the basal layer. 

In UV-irradiated skin the distance between the 

melanocytes compared with the non-irradiated 
skin remained unchangecl in 3 subjects examined. 
In 2 subjects the distance between basal melano

cytes was definitely increased in irradiated skin 

and in 1 case all the basal melanocytes had disap

peared. In 5 subjects, including the one who had 
lost all basal melanocytes, some fluorescent 
melanocytes were observed just above the basal 

layer. The distance from the basal layer was 
generally not morc than the diameter of a melano
cyte. 

Jn all cases the fluorescence intensity of melano
cytes of irradiated skiD was stronger than that of 
the melanocytes of control skin of the same sub
ject. 

Melanocyte dendrites were observed in all speci-
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Fig. 2. Strongly fluorescent melanocytes in skin exposcd to 
4 x MED of UV-light. x 940. 

Fig. 3. Suprabasally localed melanocytes with coarse den
drites in skin exp0sed to 4 x MED of UV-light. x 1 300. 
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mens of irradiated skin. The clendrites seen in 
irradiated skin were invariably more distinct and 
longer than those in control skin. 

DISCUSSION 
It is generally thougbt that UV-stimulation in
creases the tyrosinase activity of mclanocytes. 
Since the method of Falck & Hillarp detects 
dopa and/or other intermediates in the melanin 
synthesis (17), it was assumcd that UV-light would 
increase the population of fluorescent melanocytes. 
The longer distance betwccn melanocytcs of UV
irradiated skin of 2 subjects and the total disap
pearance of basal fluorescent melanocytes in 1 
subjcct were thcrefore unexpccted findings. It is 
possible that the UV-exposurc given induced in
activity of some melanocytes, but a rapid copoly
merization of formed intermediates in some ac
tivated cells could also explain the dirninished 
numbcr of fluorcscent melanocytes. 

Furthermore, a high melanin content might 
quench the fluorescence of fluorophores present. 
This has been considered a possible explanation 
for the absence of fluorescence in negro rnclano
cytcs with a high melanin content (I), but the 
pigmcntation of melanocytes was not strikingly 
increased in our UV-irradiatcd subjects. 

The increased fluorescence intensity of the 
melanocytes in UV-irradiatcd skin shows that 
dopa, dopa peptidcs or sulphur-containing dopa 
compounds arc formed in increased amounts after 
exposure to UV. 

Ultrastructural studies of dopa and tyrosine 
reactions 72 hours after UV-irradiation have 
revealed reaction products, especially in the 
srnooth endoplasmic reticulum, c\osety associated 
with the Golgi apparatus and in the Golgi saccules 
as well as in intracytoplasmic vesic\es of all sizes. 
ranging from 50 nm to 500 nrn in diameter (8). 

Our method does not perrnit examination of tbe 
ultrastructural localization of the fluorophores. In 
metanorna cells the fluorescence is mainly localized 
to distinct granulcs (3), but it is quite possible that 
compounds giving fluorescence may occur also 
outside any cell organe\les. 

The finding o( fluorescent melanocytcs in the 
upper part of the basal layer or just above the 
basal tayer in irradiated skin is in agreement with 
the prcvious observation by Fan et al. (7) of dopa
positive melanocytes at this levet. 
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The epidermis of irradiated skin was not 
markedly wrinkled, hut the bigher incidence of 
suprabasally located fluorescent melanocytes may. 
of course, be due to tangential sectioning of 
basally located melanocytes in more vertically 
oriented dermal-epidermal junctions (2). 
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