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Anatomy and Development of Elastic Fibers in Human Pleurae
Tohru Yoshida

I studied the anatomical structure and morphogenetic development of elastic
fibers in human visceral pleurae and obtained the following results.

1. Elastic fibers immediately underneath the mesothelial linings of the pleurae
from late fetuses to newborns were quite immature showing only a single discontinu-
ous layer and they were not infrequently absent in some pleural portions.

From two to three years of age, the elastic fibers became doubly layered with a
new internal layer added to and separated from the preexisting external one.
Thereafter, the double layer remained stationary throughout all age-groups until the
tenth decade.

2. Immunostaining with anfifa elastin antibody indicated that no stainable axis
appeared in pleural elastic fibers in late fetal to newborn lungs, but a stainable axis
was distinct in the fibers from cases two to three years of age and remained similar
until the tenth decade.
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3. The diameter of the external elastic layer gradually increased, measuring

0.84+0.2 um in pleurae from late fetuses, 0.7%0.3 ym from newborns, and 1.5+0.6

pm from infants and children. From adolescence onwards, it remained stationary,

measuring 2.0%£0.4 ym.

4. - Scanning electron microscopically, the external elastic layer in human visceral

pleurae comprised a distinct fenestrated lamina, which appeared to be completed at

three to four years of age. The internal elastic layer, however, appeared to be

comprised of irregular fibrous meshworks. (Accepted on. February 28, 1991) Kawasaki

Igakkaishi 17(1) : 83—91, 1991
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Fig. 1. The visceral pleura from a fetal
lung (8 or 9 months) showing an incom-
plete single layer of elastic fibers
(arrowheads) just underneath the
mesothelial lining and small amounts
of punctate elastic substance (arrows)
below the former. No appreciable
elastic fiber was identifiable around
pulmonary acini and alveolar walls
(Elastica-Van Gieson stain, X900).

Fig. 2. The visceral pleura from a new-
born showing a distinct single layer of
elastic fibers (arrowheads) with a few
thin fragments of elastic fibers (small
arrows) scattered beneath it. Thin elas-
tic fibers are beginning to appear within
alveolar walls(large arrows) (Elastica-
Van Gieson, X1,000).
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Fig. 3. The visceral pleura from a three-

year-old boy demonstrating definitive
double layers of elastic fibers (arrow-
heads : external layer, arrows . inter-
nal layer) (Elastica-Van Gieson stain,
X 850)

Fig. 4. The visceral pleura from a teen-
age boy disclosing definitive double
layers of elastic fibers (arrowheads :
external layer, arrows : internal layer)
(Elastica-Van Gieson stain, X800)

wm BT, b5 1BoNBEEbLNh, AEERN
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Fig. 7.

Figs. 5, 6, 7. The visceral pleurae from a
30-year-old (5), a 60-year-old (6) and
an 80-year-old (7), revealing definitive
double layers of elastic fibers (Elastica-
Van Gieson stain, Fig. 5. X780, Fig.
6 : X780, Fig. 7 : X950)
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otz (Fig. 8).
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Fig. 8. Average diameter of elastic fibers (the external layer) in
human visceral pleurae according to age-groups

Fig. 9. The visceral pleura from a fetal Fig. 10. Elastic fibers of the external
lung (8 or 9 month) demonstrating an layer in the visceral pleura from a
unstainable axis portion on anti-a three-year-old boy demonstrating a
elastin immunostaining (PAP, X1,000) definitive unstainable axis portion

(arrows) on anti-a elastin immuno-
staining (PAP, X 700)
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Fig. 11. Elastic fibers of the external
layer in the visceral pleura from a 30-
year-old man demonstrating a defini-
tive unstainable axis portion (arrow-
heads) on anti-« elastin immunostain-
ing (PAP, X1,400)

Fig. 13.

FL 7 (Fig. 12).

ISEIE LR, & NI DR L 7o TR
HENNB R EE» S EREH CHET S &, M
JIBHE TR & R R OETERL, T
LZEOR/NAFZRINERD “B” 2bolz. Fiz
B DERST 15 D iR W HRRAE M TR M D
Do oTWwiz, Tkbb, IN6IFVnHb®3

7% (fenestrated lamina) OFERE & —F L T
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A scanning electron microscopic surface view of
the external elastic fiber layer in the visceral pleura
from a 15-year-old girl after digestion with formic
acid treatment, showing its wavy pattern and a defini-
tive fenestration (arrows) (gold-coating, X2,000)

Transmission electron micro-

Fig. 12.
graph of elastic fibers in the visceral
pleura from a 46-year-old man after
digestion with formic acid treatment,
showing complete digestion of all other
tissue components (tannic acid stain, X
12,000)

Fig. 14. A scanning electron
micrograph of the external
elastic fiber layer in the
visceral pleura from a two-
year-old girl after digestion
with formic acid treatment,
disclosing immature and
partial fenestration (gold -
coating, % 4,000)

I 2UAI TRV E RS THY, 3~4%
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Fig. 15. A scanning electron micrographic
rear view of the internal elastic fiber
layer in the visceral pleura from a 74-
year-old man after digestion with for-
mic acid treatment, demonstrating an
irregular meshwork (gold-coating, X
2,000)

Fig. 16. A scanning electron microscopic
lateral view of the visceral pleura from
a 90-year-old man, revealing double
layers of the external (ex) and internal
(arrows) elastic fibers separated from
each other by interposing abundant
collagen fibers (c) (gold - coating, X
3,000)
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