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Inhibitory Effects of the Seeds of Cornus officinalis on AGEs Formation and
AGEs-induced Protein Cross-linking

Chan-Sik Kim, Dae Sik Jang, Junghyun Kim, Ga Young Lee, Yun Mi Lee,
Young Sook Kim and Jin Sook Kim*
Department of Herbal Pharmaceutical Development, Korea Institute of Oriental Medicine, Daejeon 305-811, Korea

Abstracts — An 80% EtOH extract and the solvent fractions of the seeds of Cornus officinalis were evaluated for their inhib-
itory activities against advanced glycation end products (AGEs) formation and AGEs-induced protein cross-linking in vitro. In
vitro assay for AGEs-bovine serum albumin (BSA) formation showed that the 80% EtOH extract, n-hexane, EtOAc, n-BuOH
and water fractions significantly inhibited AGEs formation with observed IC;, values of 1.13, 17.64, 1.52, 1.24 and 3.27 ug/
ml, respectively. In indirect AGEs-ELISA assay, the 80% EtOH extract, EtOAc and »-BuOH fractions exhibited more potent
inhibitory activity on AGEs-BSA formation than aminoguanidine, a well know AGEs inhibitor. Furthermore, the 80% EtOH
extract and all the solvent fractions inhibited concentration-dependently AGE-BSA cross-linking to collagen. The 80% EtOH
extract, EtOAc, n-BuOH and water fractions also had a breaking activity against preformed AGE-BSA cross-linking con-
centration dependently. Thus these results suggest that the 80% EtOH extract and fractions of the seeds of C. officinalis could
be an inhibitor as well as breaker of AGE-BSA cross-linking.
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Table 1. Inhibitory effect of the fruits, pericarps and seeds
of 80% EtOH extracts from Cornus officinalis on AGEs
Formation

Inhibitory effect

p d Conc. —
art use (ng/ml) Inhibitory effect ’lCSO
(%) (ng/ml)
. 1.25 -0.59+2.31
Fruit
. 2.5 30.21+£4.49 3.63
ericarp+seed
(pericarp+seed) 5.0 76.97+0.54
10.0 -7.28+1.65
Pericarp 25.0 28.09+2.77 38.64
50.0 70.16+1.82
1.0 14.18+3.44
Seed 1.25 27.66+1.75 1.13
2.5 59.79+1.22
18.5 12.70£6.12
Aminoguanidine 55.5 39.46+1.91
74.0 50.68+0.51

Inhibitory effect was expressed as meantS.D. of triplicate
experiments. ICy, values were calculated from the dose
inhibition curve.
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Table II. Inhibitory effect of the solvent fractions of the
80% EtOH extracts of the seeds of Cornus officinalis on
AGEs Formation.

Inhibitory effect

. Conc. —
Solvent fraction (ng/ml) Inhibitory effect ICs,
(%) (ng/ml)
5.0 0.35+£0.83
n-hexane 10.0 18.78+0.77 17.64
25.0 79.52+0.32
0.5 17.46+0.32
EtOAc 0.75 23.84+0.56 1.52
2.5 82.40+0.44
0.75 17.49+0.59
n-BuOH 1.0 30.63+0.39 1.24
1.25 52.46+0.49
1.25 10.03£0.56
Water 2.5 43.08+0.49 3.27

5.0 78.14£0.49

Inhibitory effect was expressed as mean+S.D. of triplicate
experiments. IC;, values were calculated from the dose

inhibition curve.
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Fig. 1. Percentage inhibition of the 80% EtOH extract and the
solvent fractions of the seeds of Cornus officinalis on AGEs
Formation Measured by ELISA with Mouse Anti-AGEs
Antibodies (6D12).
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Fig. 2. Effect of the 80% EtOH extract and the solvent
fractions of the seeds of Cornus officinalis as inhibitor of
AGE-BSA cross-linking to collagen. AGE-BSA was cross-
linked to collagen in the present or absent of the fraction
samples and aminoguanidine, and then AGE-BSA attached to
collagen was determined by ELISA with mouse anti-AGEs
antibodies (6D12). 1 [80% EtOH extract], 2 [n-hexane
fraction], 3 [EtOAc fraction], 4 [#-BuOH fraction], 5 [water

fraction], and Aminoguanidine (AG). Data are mean =+ SD.
(n=4). *P<0.01 vs. incubated sample with AG.

AHE sexpA St Mxilzﬂi I3 opr|ierohd el 749
A% Al 8% 50 ug/ml ©]3+e] F= ]HT‘:‘ A=A
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1 2] 80% EtOH &3} FtOAc, n-BuOH, water 32|
5o A A TS 22 76.50+£9.64, 81.60+1.80,
83.82+9.64, 73.84+9.64% SATh. HEE 1000 pg/mle] &=l
A= 80% EtOH F&% 3 BE %ﬂﬂ‘ﬂﬁ%—%ﬂ opF et
ohldlel H3) 2~3u) o] FolAd Y &
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3 Aok G50l AAEA Tt ¥H 80% EtOH F&&
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}_-:1: o]_,_;ﬂ o] JJ_;(]J:ISL Xh;]— _g__.o] 44-71-5]010\1] 1000 ug/
1 5%l 80% EtOH %%% 2 EtOAc, n-BuOH, water
e AAT A &5 47} 8126£151, 64.98£0.81,
85.0+0.80, 59.8+0.81% ©|Stt. &3t HF s hHE wabd
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AT Ak %S 33.38£6.48% o] QLo MRS A
80% EtOH F&% f;‘ n-hexane & A28t S5 E2] ¢
Agsol 7Y & oﬂﬁ ALT-711 X2t} 2-3v] o] {24
UA oA Zso] B Ao ® YERIT (Fig. 3).
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Fig. 3. Effect of the 80% EtOH extract and the solvent
fractions of the seeds of Cornus officinalis as breaker of AGE-
BSA cross-linking to collagen. Preformed AGE-BSA—collagen
complex incubated with the fraction samples and ALT-711, and
then AGE-BSA attached to collagen was determined by
ELISA with mouse anti-AGEs antibodies (6D12). 1 [80% EtOH
extract], 2 [n-hexane fraction], 3 [EtOAc fraction], 4 [#-BuOH
fraction], 5 [water fraction], and ALT-711. Data are mean= SD.
(n=4). *P<0.01 vs. incubated sample with ALT-711.
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