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Abstract. Specimens from slightly sun-exposed or un-
exposed skin of children and adults of different ages,
and from chronically sun-exposed skin of adults, were
examincd. Normal figures of the clastic fibres were seen
in the children's skin. The slightly exposed or unexposed
skin of adults showed changes of some elastic fibres in
the dermis. The changes were slight in young adults and
moderate in elderly individuals. The chronically exposed
adult skin showed changes of the same type as in the
unexposcd skin, but they were far more pronounced in
the outer part of the dermis than in the unexposcd skin.
The lesions of the elastic fibres were (i) masses of dense
grains, and (ii) round holes in the matrix of the elastic
fibres. Both were arranged in lines along the axis of the
fibres. The holes contained («¢) granular material, (b)
thin banded rings, (¢) round eclectron-dense bodies, (d)
myelin figures, or (e) thin filaments with knobs. Elastic
fibrils were absent or very scarce inside the holes. The
chronically exposcd adult skin showed minor alterations
of collagen, possibly secondary 10 the alterations of
elastic fibres. The lesions of the elastic fibres arc inter-
preted as degeneration. These changes scemed o be
related to age as well as to light-exposure.

Only stight structural changes of ageing dermal
elastic fibres have been described previously (I,
15, 17). The appearance of so-called -elastotic
fibres in sun-exposed skin has been related to
chronic actinic irradiation rather than to age
(12, 16, 19). Elastotic fibres have been described
as changes in elastic fibres (1, 4), changes in col-
lagen fibres (18) or as a result of changes of both
collagen and elastic fibres (17).

MATERIAL

The material consists of 37 biopsies from 30 individuals
of both sexes aged 10 months 10 92 ycars. Eight biopsies
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were taken from the abdominal region of four individuals
aged 1-2 ycars and four aged 24-74 years, one biopsy
from the skin of the back of one individual aged 10
months. Ten biopsis were taken from the axillary recgion
of ten individuals aged 19-92 years, four biopsics from the
antecubital region of four aged 29-41! years, thres biopsics
from the extensor surface of the upper arm of ihree in-
dividuals aged 39-41 years, and four biopsics from the
sacral region of four aged 21 10 73 years. The biopsied
areas were not, or only slightly infiuenced by sunlight. In
addition five biopsies were taken from the back of the
neck of five individuals aged 68-84 ycars and two from
the side of the neck of two persons aged 68 and 70 ycars.
Throughout life the areas of the neck had been in-
fluenced by sunlight.

The biopsies from children were taken from the skin
around urticaria pigmentosa papules. Clinically, the biop-
sied area of the back of the neck of adult persons
showed cutis rhomboidalis nuchac. The remaining material
was biopsicd from areas appearing normal or slightly
atrophic. These individuals were healthy or suffering from
localized skin diseases.

METHODS

The specimens were fixed in a 6% glutaraldehyde solution
with 7.39% sucrose, buffered at pH 7.4 with 0.1 mol Vero-
nal acetate buffer, for 1 hour at 4°*C. For afterfixation
1% osmic acid solution in 0.1 M Veronal acetate buffer
at pH 7.4 was used. After stepwise dchydration in in-
creasing concentrations of ethanol, the specimens werc
embedded in epoxy resin, and ultrathin sections were
cut by a Reichert OM 2 ultramicrotome. The sections
were stained by a combined technique using uranyl acetate
and lead citrate and studied by an electron microscope
(Siemens Elmiskop 1A.) operated at 80 kV with double
condensors.

Some biopsies were used for light microscopic study
and stained with Alizarin Red S for demonstration of
calcium.
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Fig. 1.

Elastic fibre showing homogeneous matrix and
masses of dense grains in lines along the axis of the fibre.

Armpit of an 84-year-old individual. x 56 000.

OBSERVATIONS

Normal figures of the elastic fibres were seen in
the children's skin. The fibres showed homo-
geneous matrix and distinct fibrils. The slightly
exposed or unexposed skin of adults showed
changes of some elastic fibres in the dermis. The
changes were slight in young adults and moderate
in elderly individuals. The chronically exposed
adult skin showed changes of the same type as
in the unexposed skin. but they were far more
pronounced in the outer part of the dermis than
in the unexposed skin, particularty in skin of the
back of the neck. The lesions of the clastic fibres
were (i) masses of dense grains (Figs. 1 and 2),
and (ii} round holes in the matrix of the elastic
fibres (Figs. 3 and 4), both arranged in lines along
the axis of the fibres. The holes contained (a)
granular material (Figs. 4, 5 and 6), (b) thin
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banded rings (Fig. 5), (¢) round, electron-dense
bodies (Figs. 7 and 8), (d) myelin figures (Figs. S
and 9) or (e) thin filaments with knobs (Fig. 4).
Elastic fibrils were absent or very scarce inside
the holes (Figs. 3, 4 and 5). The dense grains now
and then surrounded round holes. The holes were
often confluent, forming oblong lakes (Figs. 4
and 5). Occasionally, the granular material inside
the holes contained pieces of homogeneous matrix.
The dense bodies were composed of granules or
thin needles, the latter simulating calcium apatite
crystals (Figs. 7 and 8). The granules were either
evenly distributed, arranged like concentric rings
with a dark or lucent centre, or radially arranged
(Fig. 7). The needles were observed in radial or
in random arrangements (Figs. 7 and 8). The
myelin figures showed a lamellar structure and
appeared either as round uniform figures or as




Fig. 2.
masses of dense grains partly in fines along the axis of

Elastic fibre showing homogenecus matrix and

annular or irregular figures with a lucent centrc
or enclosing granular material (Figs. 5 and 9).
The most severely altered elastic fibres, observed
in the chronically exposed skin, were extremely
widened containing many large holes and only
thin strips of matrix (Fig. 4). In some fibres all
the holes were filled up with granular material
(Fig. 6). Some strips of matrix presented a fine
granular structure (Fig. 4), and some fibres con-
sisted mainly of granular material with strips of
matrix in the periphery. Now and then these
granular fibres contained lines of dense grains.
Occasionally, a light granular material confluent
with the intra-fibrous granular material was ob-
served in the extra-fibrous space (Fig. 6).

In chronically exposed skin collagen fibrils were
rare and occasionally seen gathering in clumps
surrounded by wide elastic fibres and apparently
compressed by these (Fig. 10). Another change
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the fibre. Back of the neck of an 84-ycar-old individual.
x §6 000.

consisting of increased diameter and twisting of
collagen fibrils was observed in the unexposed
skin (Fig. 11). One child and five of the adult
persons showed few altered collagen fibrils, while
two of the adults showed many collagen fibrils
changed. The cut-surface was flower-like with a
normal round collagen fibril in the centre and an
irregular periphery apparently split into subunits.
In the longitudinal sections, wire-like figures ap-
pearcd twisted along the axis of the fibrils.

Histochemical stainings for calcium salts were
negative.

DISCUSSION

The elastic fibres in the children’s skin were
identical with the normal elastic fibres previously
described by Kobayasi (13). The lesions of the
elastic fibres of adult skin are interpreted as de-
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Fig. 3. Elastic fibre showing round holes in the matrix
in lincs along the axis of the fibre. No eclastic fibrils are

generation of the fibres. The findings of wide
elastic [ibres with linear masses of dense grains.
holes and lighter granular material and with dis-
appearance of elastic fibrils correspond to earlier
findings in cxposed skin (1). In aged skin an
“increased density of the elastic fibrils™ has been
reported (1). The question whether the dense
grains represent altered elastic fibrils, as posed
by some authors (1, 4, 17) is, however, unan-
swered. The holes probably represent defects of
the matrix after disintegration. The circular out-
line of the spaces suggests that a liquid is formed
inside the elastic fibres. This liquid might well
cause the pronounced widening of the fibres
observed in the chronically exposed skin. The
granular material inside the holes is presumably
degenerated elastic matrix since areas of homo-
geneous matrix were observed inside areas of
granular material. The origin of the extra-fibrous
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seen in the holes. Armpit of an 80-year-old individual.
x 56 000.

granular material has hitherto been unknown.
The thin banded rings, dense round bodies, myelin
figures and thin filaments with knobs inside de-
generated elastic fibres of the skin have not
previously been reported. The origin of the thin
banded rings is unknown. The dense bodies pos-
sibly represent accumulations of calcium salts,
the amount of which may well be too little for
histochemical detection. Similar bodies in human
aged (11, 20) and arteriosclerotic (21) aortae were
interpreted as calcification. A different type of
calcification showing thin needles or granules lo-
cated in the normal elastic fibre matrix and form-
ing large uniform areas or areas with bizarre pat-
terns has previously been observed in skin lesions
of pseudoxanthoma clasticum (6) and in arterio-
sclerosis (§). It seems likely that the difference
between the round bodies observed in the present
study and the calcification observed in pseudo-
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Fig. 4. Distended elastic fibres with many round holes
and oblong lakes partly in lines along the axis of the
fibres. @nly strips of matrix remain. Light granular
matcrial, filaments with knobs (f) and scveral other

xanthoma elasticum may be related to the pres-
ence or the absence of degeneration inside the
elastic fibres. The “myelin figures™ are believed
to represent phospholipids (10). The filaments with
knobs which have been found around elastic fibres
in normal skin probably represent an aggregation
of molecules of glycosaminoglycans (14). A de-
generation of the elastic fibres similar to that
described above has been observed in gastric
vessels of adult persons (7). The holes with gran-
ular material inside masses of elastic tissue in
dermatofibrosis lenticularis disseminata reported
by Danielsen et al. (5) are similar to those ob-
served in the present study inside the elastic fibres
of adult skin. The banded rings and the myelin
figures observed inside a thready material in
pseudoxanthoma elasticum (6) are also similar to
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figures, but no elastic fibrils are seen inside the holes.
Very few collagen fibrils (¢) are seen. Back of the neck
of an 84-ycar-old individual. x 16 700.

those observed inside the elastic fibres in the
present study.

The clumping and the reduction of the amount
of collagen fibrils in heavily exposed skin is
thought to be secondary to the changes of elastic
fibres. Severe alterations of collagen fibrils in
exposed skin have been reported by some authors
(3, 17, 18). whereas we found only minor altera-
tions of collagen. The occasional finding of in-
creased diameter and twisting of collagen fibrils
in the skin could neither be related to any par-
ticular age, nor to exposure. The twistings were
similar to those found in large numbers in the
skin lesions of pseudoxanthoma elasticum (6). A
similar helical organization of unit filaments
within collagen fibrils of rat aorta has been demon-
strated using “inert dehydration” and hydroxy-
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Fig. 5. Elastic fibre showing lakes containing light granular
material, thin banded rings () and “myelin figures™ ().

propyl methacrylate embedding of the tissue (2).
The considerations in the present study are in
disagreement with the suggestion of Ebner (9) of
a cellular formation of abnormal proteins in ex-
posed skin.

The changes of elastic fibres found in the
present study seemed to be related to age as well
as to exposure to light. Further studies are needed,
however, to demonstrate the influence of either
of these factors.
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Fig. 7. Dense round body showing granules and needles
(arrow) in annular and radial arrangements. Armpit of a
92-year-old individual. x 120 000,

Fig. 8. Dense round body showing
needles in random arrangement. Back
of the neck of a 70-ycar-old in-
dividual. x 120 000.

Fig. 9. “Myelin figures” appecaring
as round uniform and annular Je-
sions showing a lamellar structure.
Back of the neck of an 84-year-old
individual. x 120 €00.
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Fig. 10. A bundle of collagen fibrils seemingly forced
together by a wide clastic fibre. Back of the neck of an
84-year-old individual. x 56 000.
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Fig. 11. Twisted collagen fibrils showing flower-like shape  tudinal section. The antecubital region of a 29-vear-old
() in cross section, and wire-like figure (w) in longi- individual. x 56 000.
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