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Abstract

The tendo musculus flexor digitorum superficialis of horses aged 1, 3, 4, 5 and 20 years were
analyzed histochemically and biochemically, and the aging process in Hokkaido native horses was
examined from the viewpoint of changes in connective tissue.

In connective tissue tendon, water content decreased and solid compositions, especially collagen
content, increased linearly with the aging. However, age-related changes in collagen solubility and
tendon morphology showed a stepwise pattern. At the ages of 1 and 3, in the growth period, more
than 80% of tendon collagen was solubilized, waved tendon fibers were becoming straight, and the
density of tendon collagen fiber bundles was increasing. About 409 of tendon collagen was insoluble
and tendon collagen fiber bundles were densely packed by a thin peritendineum internum at the age
4, which in the age of transition from growth to maturation, and at age 5, which is in the maturation
period. At the age of 20, there were remarkable decreases in the number of tendon cells and in the
solubility of tendon collagen, which were thought to be due to senescence.

It was also found that the content of proteoglycan in the tendon increased with aging of the
Hokkaido native horses, which is thought to be a phenomenon specific to horses.
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Age-related changes in chemical composi-

tions in the Hokkaido native horse tendon.
Weight percentages of water ((J), ash (H),
protein () and lipid () are given.
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Age-related changes in collagen and proteoglycan in the Hokkaido native horse tendon.

The contents of collagen (H) and proteoglycan (PG, [(J) in 100 mg wet weight (w. w) of tendon

are shown in Fig. 2A.

The ratios of collagen to protein (@) and proteoglycan to collagen (O) are shown in Fig. 2B.
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Fig. 3. Age-related changes in collagen solubility

in the Hokkaido native horse tendon.
The ratios of soluble collagen to whole
collagen obtained by acetic acid (&) and
pepsin treatment ([J) are given.

N7275F Th - 725 (Fig. 5A), 3 LI ERES
tkogiZEane (Fig 5B). 4B Cld ARGHER S
ICEE I N R BRI (Fig. 5C), ks
I THIA B 2 ), R L 2B REETL 2
BMEINGL ko2 (Fig.5D). ~= ¥ ) ric k-
THERINEMENE, 4RBETREEEICHFEL
TWwa 3L T (Fig.5E), 20/&BTIRIZ LA LE
gZxnhr o7 (Fig 5F).

L% (Fig. 6A) BL U3 mE (Fig. 6B) DK
T SEM & T ke M L TEEZ N NREE
13, SEBETREMZL {EhbBEhL ka7 —

Fig. 4.

3 Bk ER

1 3 4 5 20

Age (year)

Age-related changes in collagen profiles
on SDS-PAGE in the Hokkaido native
horse tendon.

After denaturing with 1% SDS, 1% S-ME
and 3.6 M urea, partially purified type |
collagen obtained by pepsin treatment
were electrophoresed on 5% polya-
crylamide gel.

The figures below the gel show the age (in
years) of the horse. a1, «2, § and y

chains of type | collagen.

Fig. 5.

Photomicrographs of tendons of Hokkaido native horses.

Longitudinal sections of the tendon were stained with toluidine blue (Fig. BA, 1 year of age; 5B, 3

years of age) or hematoxylin and eosin (Fig. BE, 4 years of age; 5F, 20 years of age).

Fig. 5C (1

year of age) and 5D (5 years of age) show an autofluorescence of elastic fibers in the tendon.
Arrows show a peritendineum internum. Scale bars, 100 gm.
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Fig. 6. Scanning electron micrographs of tendons of Hokkaido native horses.
In cross sections of the tendon (Fig. BA, 1 year of age; 6B, 3 years of age; 6C, 5 years of age),
bundles of tendon collagen fibers are surrounded by the peritendineum internum (arrows). At a low
magnification of longitudinal sections (Fig. 6D, 1 year of age; 6E, 4 years of age), tendon collagen
fibers (arrowheads) resemble the tendon fibers shown in the photomicrographs. Although collagen
fibrils are not distinguishable at 1 year of age (Fig. 6F) and at 3 years of age (Fig. 6G), collagen
fibrils are observable at 5 years of age (Fig. 6H) and at 20 years of age (Fig. 61). Scale bars: (A,

B,C,F,G H,I) 10 zm,(D, E) 100 zm.
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