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Advanced glycation end-products (AGEs), were known as major hydrolysate of glycated collagen. Subsequently, AGEs
was also detected in human serum, and its level in patients with diabetes was found to be higher than in normal subjects.
Furthermore, it is known that AGEs-collagen induces apoptosis in fibroblasts through activation of reactive oxygen species
and MAP kinases. Therefore, treatment with AGEs inhibitors may be a potential strategy for the prevention of clinical
diabetic complications and skin aging. In the present study, we investigated the inhibitory effect of Syakuyaku extract and
compounds contained in Syakuyaku on Nm-(carboxymethyl) arginine (CMA) formation to discover the candidate agents for
the new AGEs inhibitor. As a result, Syakuyaku extract and pentagalloylglucose isolated from Syakuyaku extract showed
significant inhibitory effect on CML and CMA formation during incubation of collagen with ribose, thus Syakuyaku and
pentagalloylglucose may be candidate agents for the new AGESs inhibitors.
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Fig.1 Inhibitory effect of Syakuyaku (SY) on CMA formation.

Gelatin and ribose were incubated with 50ug/ml
Syakuyaku (SY) extract (A), 50ug/ml fractions isolated by
Diaion HP-20 column (B) and 10ug/ml fractions isolated
from 50%MeOH eluted fraction by Wako gel column (C) in
phosphate buffer for 7 days followed by determination of
CMA by noncompetitive ELISA as described under Material
and Methods. Data are presented as the mean®=SD. *,
P<0.01 versus control.
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Fig.2 Chemical structure of compounds isolated from fractions possessing inhibitory effect on CMA formation.
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Fig.3 Inhibitory effect of compounds isolated from

Syakuyaku on AGEs formation.

Gelatin and ribose were incubated with indicated
concentration of compounds (GP; Galloylpaeoniflorin, MG;
Methylgallate, TRGG; Trigalloylglucose, TEGG;
Tetragalloylglucose, PGG; Pentagalloylglucose) in phosphate
buffer for 7 days followed by determination of CMA and CML
by noncompetitive ELISA as described under Material and
Methods (A). Type-l collagen and ribose were incubated with
indicated concentration of compounds (GP;
Galloylpaeoniflorin, MG; Methylgallate, TRGG;
Trigalloylglucose, TEGG; Tetragalloylglucose, PGG;
Pentagalloylglucose) in phosphate buffer for 7 days followed
by determination of CMA by noncompetitive ELISA as
described under Material and Methods (B). Data are
presented as the mean *+ SD. *, P<0.01; **, P<0.005; *,
P<0.05; ¥, P<0.01 versus control.
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Fig.4 Effect of PGG on contraction of collagen matrix.
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Fig.5 Effect of PGG on CMA Accumulation and Cell Viability in Collagen Matrix.
CMA accumulation (A). HE staining of Fibroblast (B). Caspase-3 activation (C).
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