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Ultrastructural Anti-aging Effects of a Lactic Acid Bacteria-fermented Soybean Abstract

in Murine Duodenal Fibroblasts

Kazuhiko ABE', Toshio NISHIKAWA' and Morie SEKIGUCHI
'Department of Surgical Pathology, Tokyo Women’'s Medical University Hospital

2Japan Research Promotion Society for Cardiovascular Diseases

The anti-aging effects of a lactic acid bacteria-fermented soybean abstract (LFS) on the nuclear pore com-
plexes (NPCs) of murine duodenal fibroblasts were analyzed by ultrastructural parameters. Three experimental
BALB/c mouse groups were used in the study: group A mice (n = 5; control group) were bred for 4 weeks on a
standard feed, group B mice (n = 5) were bred for 6 months on a standard feed, and group C mice (n = 5) were
bred for 6 months on a 1% LFS-containing standard feed. The mean NPC diameter for the groups A, B, and C
was 124.09 £23.68, 98.01 = 31.18, and 119.59 + 23.40 nm, respectively, which indicates comparable NPC sizes for
groups A and C, but significantly smaller NPC size for group B. In addition, the collagen fiber content of the sur-
rounding fibroblasts was markedly decreased in group B than in other groups. Our findings suggest that long-
term use of LFS in diet may sustain collagen synthesis of fibroblasts and inhibit the aging process in mice.
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Fig. 1 Transmission electron micrographs of fibroblast and the surrounding collagen fi-
bers in the duodenal submucosa of BALB/c mice
A: Mice (n=5) bred for 4 weeks on a standard feed (control). B: Mice (n=5) bred for 6
months on a standard feed. C: Mice (n=5) bred for 6 months on a 1% LFS-containing
standard feed. The plasma membrane of the fibroblast of B is damaged (double arrows).
FB: fibroblast, LFS: lactic acid bacteria-fermented soybean abstract.
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Fig. 2 Transmission electron micrographs of fibroblast NPC and the surrounding colla-
gen fibers (enlarged images indicated by squares of Fig. 1)
A: Mice (n=5) bred for 4 weeks on a standard feed (control). B: Mice (n=5) bred for 6
months on a standard feed. C: Mice (n=5) bred for 6 months on a 1% LFS-containing
standard feed. The NPC diameter of B is markedly smaller than those of A and C, which
appear normal. B can be observed as a large vacuole between the nucleus and cytoplasm

of the fibroblast.

CF: collagen fiber, LFS: lactic acid bacteria-fermented soybean abstract, N: nucleus, NPC:
nuclear pore complex, rER: rough-surfaced endoplasmic reticulum, V: vacuole.
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Fig. 3 Comparison of the diameter of the NPC of the
duodenal submucosa fibroblast of groups A, B, and
C mice
Measurements were determined by computer soft-
ware. Group A mice were bred for 4 weeks on a
standard feed (control). Group B mice were bred for
6 months on a standard feed. Group C mice were
bred for 6 months on a 1% LFS-containing standard
feed. The mean NPC diameter of group B was sig-
nificantly smaller than that of group A and group C.
LFS: lactic acid bacteria-fermented soybean abstract,
NPC: nuclear pore complex, N.S: not significant.
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