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Inhibitory Effect of Leaves from Eucommia ulmoides on Protein Glycation
— Implication for Preventing Diabetic Complication

Hye Young Kim

Food Function Research Division, Korea Food Research Institute, Gyeonggi 463-746, Korea
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non-cross-linking AGE©°}t}. Pentosidine2 lysine™
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1¥ 38 A %50 de AFL P EaRt 5L
2 Fol k. =2H2), W g(3), Garcinia indica(4) 59
23 QA &Fol RuHAG
FE99 CHNA Hhg oA g1t

FEUTe 92

Frrstanrt RaHAeH(56),
rutin, chlorogenic acid, ferulic acid, caffeic acid ¢
flavonoids7t € ALE RIHATHT). WA B3}
A Azt Joyegn oA

5% 99 50% ethanol 252 31935} albumin®] 2
3} ¥3-& A ATICH 162 pg/mL). FEH9 50%
ethanol 2 &< in vitro assay® @A chro-
matography®ll 98l 338l oA £371 le 349 3¢
S 2t th(Fig. 1). 23 st8E-& UV-spectra,
IR-spectra, 'H-, °C-, 'H-"H-COSY-, HMQC-, HMBC-
NMR ¥ ESI/MS 522 #2153 A3} quercetin 3-0- a -
L-arabinopyranosyl-(1-—2)-B-D-glucopyranoside(1),
kaempferol  3-O-B-D-glucopyranoside(astragalin)(2),
quercetin 3-O-B-D-glucopyranoside(isoquercitrin)(3) o]

Ao Fig. 20l +2& e ATHE).

228 g9 E 2 FE2E9 33 JA a3 A3
A (Table 2) [Cp& B2z VERYLS o A T

E. ulmoides Leaves (1 kg)

150% ethanol (at 60°C for 2 hours, repeat 3 times)

Aqueous ethanolic extract (95 g)

| Partitioned with hexane, ethyl acetate, 1-butanol, water

Ethyl acetate-soluble fraction (158 g)

} Preparative HPLC (water:methanol=85:15—50:50 for 60
min)

J HPLC (water:methanol=85:15-50:50 for 60 min)

Compound 1 (0621 g) .

Compound 2 (0.452 g)

Compound 3 (0.258 g)

Fig. 1. Isolation procedure of glycation inhibitors from E.
ulmoides leaves.

Table 1. Gycation interfaces with oxidative stress at multiple points

Protein glycation

Oxidative stress

Most of glycation products with pyridinium structure
require an oxidative step.

Superoxide formation accelerates methylglyoxal formation
in diabetes.

Protein glycation gererates active centers for catalyzing
one-electron oxidation-reduction reactions.

Free radicals catalyze N°-(carboxymetyl) lysine (CML)
formation & glycoxidation.

Glycated proteins provides stable active sites for

catalyzing the formation of free radicals.

Mitochondrial superoxide initiates intracellular glycation.
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Fig. 2. Glycation inhibitors isolated from E. ulmoides leaves.

Table 2. Antiglycation activity” of the isolated compounds
and extracts from E. ulmoides leaves

Samples Concentration Inhibition” ICso
(mg/mL) (%) pg/mL M
0.05 20.0+3.4
1 0.1 275427 176424 295%34
02 57.1£23
0.05 163%19
9 01 241439 218+33 486+34
02 468465
0.05 241+18
3 0.1 291430 149418 32.0+34
02 67.6+56
EU 0.05 31.3+18
loavos? 0.1 328425 162%23 -
caves 0.2 546427
Armino- 0.002 339+28
,m.‘g,o » 002 573430  60+10 545+17
guamdine 0.2 827464

YMeasured by BSA-fructose assay (fructose-mediated de-
velopment of fluorescence of AGE).

“Inhibition at the given concentration and ICs values with
standard deviation are from at least three independent
experiment.

¥509% ethanol extract.

Positive control.

3} oA A2l aminoguanidine®] 54.5 pM<iH Hl 8ty 12
17.6 1M, 2+ 21.8 yM, 32 149 uMZ A aminoguanidine®
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