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Inhibitory activity of the flavonoids and phenolic acids from Jinyinhua on the

xanthine oxidase

LI Ying, CHEN Jun”, LI Ping " "
Key Laboratory of Modern Chinese Medicines( Ministry of Education), China Pharmaceutical University, Nanjing 210009, China

Abstract The inhibitory effect on of xanthine oxidase was assayed by high-throughput microplate spectrophotom-
eter in ultraviolet region and the developed method was used to screen the compounds separated from Jinyin-
hua. The in vitro high-throughput screening method for xanthine oxidase inhibitors was developed and optimized
with four flavonoids and eight phenolic acids in Jinyinhua being discovered to have xanthine oxidase inhibitory
activity. It was found that quercetin, luteolin and 3, 4-di-caffeoylquinic acid methyl had excellent activity and their
IC,, values were 8. 36, 6. 46 and 2. 08 pmol/L respectively. In the crude drug of Jinyinhua, the activity of fla-
vonoid aglycones was better than that of flavonoid glycosides, and the activity of double caffeoyl quinic acids was
better than that of single caffeoyl quinic acids. Moreover, the activity of phenolic conjugates of methylated quinic
acid was significantly better than that of quinic acid, and the 5-caffeoyl moiety contributed most to the activity of
double caffeoyl quinic acids.
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RIS S AL B R /R R A2 BB NS, PRt — 2D A R
1R , 400 2 ) 0 1 T LA el PR R A i Tl PR
FIRTTIRI 2  R E g, H iR 20 4D 60
AR T 1 I S A Tt 410 1 7] 1) BEE 04 B2 (allo-
purinol) ** 1 2009 4F 2 7 % [& FDA #it i 19 4F i
FH (febuxostat) ! F T KIAIT . 25 TRIT R
CAJLTARR P58, P rb 24 v -4 e U (9 B 1R
A AT A R LA AR 3 e LA

SR AR S I E R ] 2y, B P R A A
2010 AF R Hh A A R 3 A [ 2 ) — 31 i3 2
AR Y) T4 Lonicera japonica Thunb. [Y T8 ¢
W BT AL A AR AR T S 254, 1 [ e AR )
JKH B4 L. macranthoides Hand. -Mazz  ZT Jf 2
& L. hypoglauca Miq. 1§ 2. % L. confusa DC.
Wit B 2 4 | L. fulvotomentosa Hsu et S. C. Cheng
()T HRAE 78 50 W) T B9 A8 I o L AR AR, 2 BATG
P, BRI Z I8k, R TR T W
PR MR, KBRS IR R IS R
W R 5 < ERAE 1 J7 70 T XU s 1Y)
1BI7 o BUHRFE Il 4 R AL /K 3R S P e 2 RO
AT B A AR R T . BN R
BB LL R A SR I B LT IR 202 vh 73 B 15 5
0 204 B 3R A G 1 400 o) v I AR A Tl ) 9
PRI, R G Bl = 4 B A6 o B 0 4 AL
P ) RGERADITE

A 530 ) T B TS A O B i R Y
R R O B 1%, %o A R AE TP B Y 20 A4
JRGF HEA T RS B NS S A B S MBI 5, LS I
B <t B A 400 o) i W S A 0 T M ) ) B it
PR R ROE R IEAT TR, bt M2y
Yot 2 () o Bl

1 # #

E
&
~—
el
jov)
=
—
=.
=
)
>
b
N—

i M4 A AL i ( xanthine

oxidase,XOD) 14 [ 32 & Sigma 2\ &) 5 BH 4 X BE ) 122
Pt (AR T 98% ) W b Bz T 3R] 28 7 5 S
FE 5 2 5-0-1 M Bk 25 7 iR (5-0-caffeoylquinic acid,
1) ,3-0-MEREZs T2 12 ( 3-0-caffeoylquinic acid,2),
1-0-mNMERE Zs T2 iR (1-0-caffeoylquinic acid,3),3,4-
ZIMERRZS TR (3 ,4-di-O-caffeoylquinic acid,4) ,4,
5-WMMEREZS TR (4, 5-di-O-caffeoylquinic acid,5) ,
3,5- " MNMEREZE T2 (3, 5-di-O-caffeoylquinic acid ,
6),1,5-_ I ME®BEZE T 18 (1, 5-di-O-caffeoylquinic
acid,7), 1, 3-— W ME fit &= 7 R (1, 3-di-O-caf-
feoylquinic acid,8) , WlIMERER ( caffeic acid,9) , MMz
B (caffeic acid ethyl ester,10) ,3-O-WiMEfEZs T
1% T lig ( 3-O-caffeoylquinic acid butyl ester,11),3,
S5-00 ME BE 2 7R Y BE (3, 5-di-O-caffeoylquinic
acid methyl ester,12),3, 4- i M [k 28 7° g HY Mg
(3,4-di-O-caffeoylquinic acid methyl ester,13) , #}
Kz & (quercetin, 14) , T (rutin, 15) , Sl 2 1
(isoquercitrin,16) , K FE ¥ 2 (luteolin, 17 ) , A FR¥E
F (luteolin-O-glucoside , 18 ) , E 7& ¥ ( tricin-0-glu-
coside ,19) F1 L £k (loganin ,20) , 5= an & 1 fr
Mo LA B SEBGHRE i 4 O AR DR I 4 R AE 2R 25 41
Hr o B4, R4 MS,TH P C NMR 45 1% 5 BL i
UES5H , 28 HPLC-DAD 734, 4l B2 1 K T 98% ; H
bR 45 o [ 2 B 4
1.2 B &

BRI Synergy2 (€ [E Bio-Tek 23w ) , Fidhs K
R GenS Ao Milli-Q #E2E/K R 48 (L H Mil-

lipore A H] ) o
2 K ik

2.1 iR ELH)

2 i R0 IE T - R % PR KH,PO, 0.478 0 g,
K,HPO,-3H,0 3.473 0 g }¢ 2, —}& DU Z & (EDTA)
9.31 mg, IMABRZEK 2 240 mL A5 2%, B,
ERZE 250 mL BI85 75 mmol/L Wi FRAR S ¥
200 wmol/L EDTA,pH 7. 4 {BEERELZE ik (PB) .

JICH IC ) < A 5 PR IR RIS 3. 65 mg, fil A
PB 2545 mL MA {2, BUE, EA 2 S0 mL, BT
45 COKIEH I %, BI45 0. 48 mmol/L IEH) 1A
o WIS BB RO
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4 H Caffeoyl ~ Caffeoyl H H 16 OH OH H OH -0-Gle COOCH;

5 H H Caffeoyl  Caffeoyl H 17 OH OH H OH H N

6 H Caffeoyl H Caffeoyl H 18 OH OH H -0-Gle H 0

7 Caffeoyl H H Caffeoyl H 19 OCH; H H -O-Gle H

8 Caffeoyl Caffeoyl H H H OGle

11 H Caffeoyl H H C4Hy 20

12 H Caffeoyl H Caffeoyl  CHj

13 H Caffeoyl Caffeoyl H CHj
Figure 1 Chemical structures of compounds (1-20) separated from Jinyinhua
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0. 12 mmol/L) B3 W, £F 295 nm Ab%3FF 15 s
PR TR AL 6T S ming BA1PATIR
AN WHZ(%) AT A s H A
A 24, FTH A0 XG5 Hl (%) =

[ (dA/dt) oy = (dA/dE) g 1/ (dA/dE) o x 100,
Horpr(dA/dr) o B2 AR RN R, (dA/d) gy,

jﬂﬁ?uﬁ%éﬂfiﬁjﬁﬁo dA/de BN a] B e R AE 15 ~
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HEPE  HEAT BRI A0 o AR A 7R) A B2 e P Y
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E@Bﬂ‘lﬁJtﬁi’fﬂ BAEmS b Y% —E I
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Figure 2 Xanthine-xanthine oxidase kinetics of different enzyme con-

centrations
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Table 1 Investigation and optimization of enzyme activity conditions
(x+s,n=4)
dA/de
Condition
0 4 8 h
Room Temp. 0.102 £0.021 0.099 +£0.035  0.098 +0. 030
Ice bath 0.102 £0.021 0.103 +0.024  0.101 +0.019

3.1.4 B EARZ T DMSO &2y [REH R AL
B REATE T DMSO il 28 259, s ]
PB FiBE s v i . IR, A5 W B 4K DMSO (1) &
SO s e, HEBR FLs2 e, AR PRI i S
IMARIFEA A K, 5 DMSO Jo &, A 58 5 %) 49k
FE0% 1% 2% ,4% ,5% ,8% ,10% ) DMSO 17
Hg rE L dA/de 43 )R 0. 101 £0.029 0. 099 +
0.031,0.102 + 0.026,0.101 = 0.023.0.098 =
0.030.0.091 +0.019,0.083 + 0. 023, i)t B DMSO
B H/NT 5% ATl 1 A
3.2 R4 R

Joj FH S N7 1) R A . XOD 105l 1 4 0 1 77 3
X I AARAESE 241 h 4y B AR B 1Y 20 S kA T T
T, 25 R L3R 2,

THRER K20 MEE YA 12 AU
WM, EATHE 100 pumol/ L e i if Xof 15 W04 4 fL 1l
ANEIRE R T 15% (TEARM RS T , 24 4,5-200

MEmEZS TR Ik o 100 pmol/L B}, ¢ 295 nm AL HY
A RS BEARAEEE BL R P g o 4,5 - ik
Mot 2 T AR MK 2 80 wmol/ L IRFXf XOD i il 3¢ )
diEVE Y 60% , Horp 9 MG Wl R KT
50% o A, #E— XX 9 MEE W T RO R
W, KB ABIF RO R . S E I ERL
RARGIRLME R THIEAF ) 1C,, W3R 3,

Table 2 Inhibition of the isolated compounds from Jinyinhua (x +s,n

=4)

Compd. Inhibition®/ % Compd. Inhibition®/ %
1 0.59 +0.41 11 7.04 £3.59

2 0. 86 +3.00 12 73.22 +2.19

3 0.63 +£2.26 13 91.9+1.19

4 30.39 £0.45 14 94.4 +0.38

5 55.89 +2.18° 15 82.49 +0. 60

6 69.46 £4.35 16 7.75 £3.67

7 64.25 £1.75 17 92.29 +0.96

8 17.26 £2. 62 18 67. 85 +0. 68

9 5.66 £1.25 19 9.99 +1.89

10 32.33£2.26 20 1.18 £2.72

“ Concentration of the compounds were 100 pmol/L except compound

5;" Concentration of compound 5 was 80 wmol/L

Table 3 ICy, of the active compounds from Jinyinhua (n=4)

Compd. 1Csy/ ( umol/L) Compd. 1C5y/ ( umol/L)
Allopurinol 3.01 13 8.36
5 76. 66 14 6.46
6 71.01 15 45. 66
7 50. 69 17 2.08
12 30.97 18 37.39

3.3 &R oM

it et SRR B B R T | B R A OBUN M 7 22
TR RUNMERE 2 TR R AT B R T 3,4-T
IO ESE 2 TR Y I B R R R R R LR S B
2| WP 1Y) 1C5 KRR ZRARTR] , TEMEAE 2 o T B 445
2SI Eh Ak I B R B MR 6 . w028 H
Wi IR AL 25 A H] XOD 5 1 T B H 5 A9 XL
WP SR 2 3 PR S AN B MR 2 A G WA G, Al DI X P
A B YR R PTG P A Bk

53 | A 45 AL B W RO M JS e B D
T 28 A 0 H T I P I i R T R A, T
EWEEES TR PE T R B BH R 0K R
?E‘J Icsoj‘j 2.08 MmOI/L T A B B (1) ICSO?‘]
37.39 wmol/L, # iz Z Y 1C5, Ky 6. 46 pmol/L [fij
T 1Cq Jy 45. 66 wmol/LL, Sl i #7110, K
F 100 pmol/L, QHM 3 {7 JCHpFEH QA R 5%
B 3 LM R AR PR BE A T A T, Ui
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AT PR35 P P S G T A i Py U P 2 T R )
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