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Background and Objectives
various deleterious changes in phonation. Eventually, these changes impair an elderly individu-
al’s ability to communicate with others and affect their quality of life. This investigation was
carried out to determine the morphological characteristics of vocal folds in two different aged
groups of rats, and to perform a validation of a rat model of age-related changes in larynx.
Subjects and Method Larynges were obtained from 12 rats, of which 6 rats were 6 months
old and the others 18 months old. The middle portion of each vocal folds were stained with hae-
matoxylin and eosin (H&E), Masson’s trichrome (MT), Alcian blue (AB) and compared.
Extracellular matrix in lamina propria of vocal folds presented lower density in 18
months-old rats than in 6 months-old rats (»p<0.05). Also more severe fibrosis was observed in
18 months-old rats than in 6 months-old rats (»<0.05). Six months-old rats showed higer con-
centration of hyaluronic acid than did 18 months-old rats (»<0.05).

Aged vocal folds showed increased fibrosis and decreased density of collagen
and hyaluronic acids in the lamina propria compared to young vocal fold.

Aging causes atrophy in mucosa of vocal folds, resulting in
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Fig. 2. Cellular density of lamina propria presented by H&E stain
between 18-months old rats and 6-months old rats. Cellular densi-
ty of the 18-months old rats shows less density than 6-months old
rats (Mann-Whitney U test *p<0.05). H&E: haematoxylin and eosin.

Fig. 1. Light microscopic findings of
the vocal fold from 6-months old rats
(A) and 18-months old rats (B)(black
bar: 100 pm, H&E staining, X 400). Den-
sity of lamina propria of 18-months old
rats is less dense than that of 6-months
old rats. H&E: haematoxylin and eosin.

& Fig. 3. Light microscopic findings of
" the vocal fold from 6-months old rats
(A) and 18-months old rats (B)(black
_ bar: 100 um, MT staining, x400). Fi-
brous tissues (blue stained region) in
LP of 18-months old rats are more de-
nse than those of 6-months old rats.
MT: Masson’s trichrame, LP: lamina
propria.
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Fig. 4. Collagen accumulation of lamina propria presented by MT
stain between 18-months old rats and 6-months old rats. Collagen
accumulation of the 18-months old rats shows more density than
6-months old rats (Mann-Whitney U test *p<0.05). MT: Masson’s tri-
chrame.

Fig. 5. Light microscopic findings of
the vocal fold from 6-months old rats
(A) and 18-months old rats (B)(black
bar: 100 uym, AB staining, X400). Hy-
aluronic acid (light purple colored re-
gion) in LP of 18-months old rats is mo-
re densely agglomerated than those
of 6-months old rats. LP: lamina pro-
pria, AB: Alcian blue.
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Fig. 6. Hyaluronic acid accumulation of lamina propria presented
by AB stain between 18-months old rats and 6-months old rats. Hy-
aluronic acid accumulation of the 18-months old rats shows less
density than 6-months old rats (Mann-Whitney U test *p<0.05). AB:
Alcian blue.
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