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Inhibition of Quercetin on Protein Glycosylation and DNA Damage
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Abstract: Bovine serum albumin (BSA)-sugar and BSA-methylglyoxal/glyoxal (MGO/GO) reaction systems were
established to study the inhibitory activity of quercetin on the formation of advanced glycation endproducts (AGEs) in the
reaction systems. The inhibitory effect of quercetin on the formation of AGEs at different stages in BSA-ribose system
was explored. Meanwhile, the inhibitory effect of quercetin on DNA damage caused by dicarbonyl compounds in plasmid
pBR322 DNA was also studied. The results showed that quercetin inhibited the formation of AGEs in BSA-sugar and
BSA-MGO/GO systems, especially at concentrations of 1, 0.25 and 0.25 mmol/L. The inhibitory effect of quercetin on the
production of AGEs in BSA-MGO system was stronger than in BSA-GO system. During the initial stage of the reaction
between BSA and ribose, the inhibitory effect was increased with increasing reaction time and 12 days later, tended to
remain at a level of approximately 60%. Therefore, quercetin has an inhibitory effect on DNA damage induced by dicarbonyl
compounds in a concentration-dependent fashion.
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Effect of quercetin on the formation of AGEs in BSA-sugar system
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Fig.2  Effect of quercetin on the formation of AGEs in BSA-ribose system

25 1% B S U S B 51 R B 1 R Ak 0 3 A
B 20 &0, fERTL2 4 if3E A& A 5 R = A 1
AGEs & Fifi % I 8] (384 IR Wedsé hn, 12 djs, FeAaE%0k
PEAGEsHI & T i, W RiFmaEMkRp, KE
N1 mmol/L, & BHIHIAGESHI =4 . 75 R M)
BB, i B A0 AGEs (1935 4 Bt A5 i 18] (0 338 JnoAS i 38
T, R SETTE 93 di, iR 25 % AGEs i 20k )
63.05%, /12 disf, AN ZAKIALERFIEC0% /A7, 1]
HIRBAK

213 M FEXMGO/GOS | i i B & E AL
EIHHEYE S
m I3 W &, FEA&E KR 8S I, BSA-MGO/GO

R AGESs 14 BCE 7E A W 8 m . 24 m N\ kB
Bl 40.25~2.5 mmol/LK#i f =i, Al % 3 30
BSA-GO/MGOMA & A= i TAGEs, Hiit &2 2=k JE R
0.25 mmol/LiF, e AR R,  H b6 i =k s
38 Ik B 3458 . ZEBSA-MGOE & (EI3A)
N1d, i E WK EE90.25 mmol/Li, %t AGEs#)



XA SE

Bz 2016, Wol.37, No.01 107

H% N91.22%. 7EBSA-GOEZ# T (E3B) , Y willf
M6 91 d, iRz 2k ) 40.25 mmol/LIst, % AGEsH 3]
#/959.34%; it K Z I 0.5 mmol/LES, XFAGEs
(A2 961.70%; 4 e B (8] 930 d, #i Bz RIRIE N
0.5 mmol/L, X} AGEs[HHIH|Z FIik76.75%. Ak
FAFLLRT g, FAEROM R Z Ak (0.25 mmol/L)
BSA-MGO ([EI3A) 14 7 it Jz 3 % AGEs i fill 5 34
F/90%LL FuffER B M A AL d, MBSA-GO (KE3B)
A Z 130 dff 1] I8 % A IA $90%, ] I R 3 X
BSA-MGO& & = 4 i AGE s i 400 il £E B 3 F Xt
BSA-GOf& Z 4l »

—» BSA-+PBS —a— 0.50 mmol/Lifi} fz &
—¥— BSA+PBS+MGO —=— 1.00 mmol/L{fi iz %
—o— 0.25 mmol/LIfi{ fz 3 —e— 2.50 mmol/L 57 3%
20000 - A
17 500
15 000
2 12500
& 10 000
7500
5000
2500

0 | I S N R N E— E—
0 3 6 9 12 15 18 21 24 27 30

kAl
—%— BSA-+PBS —a— 0.50 mmol/L#fi 7
—v_ BSA+PBS+GO —=— 1.00 mmol/Lifi iz %
—e— 0.25 mmol/LHfi} 7 % —e— 2.50 mmol/L1 i 2
20000 - B
17 500
15 000
E 12 500
o 10 000
7500
5000
2500
0

0 3 6 9 12 15 18 21 24 27 30

5} fe)/d
B3 B RIREXBSA-MGO/GOM & ™ 4 A GEsiy il i
Fig.3  Effect of quercetin concentration on the formation of AGEs in

BSA-methylglyoxal/glyoxal system
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