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[Abstract] Objective: To simulate the occupancy rates of baicalein, quercetin and galangin on the
target sites of xanthine oxidase in vivo. Method: In this experiment, the half inhibitory concentration (1Cs,) of
febuxostat, baicalein, quercetin and galangin against xanthine oxidase were determined by in vitro enzymatic
reaction. Binding free energy was predicted by molecular docking technology and their association rate constant

(k,,) and dissociation rate constant (k) were determined by surface plasmon resonance technology. Based on
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measured binding kinetic parameters (k. and k) and extracted pharmacokinetic data, the target occupancy
model in vivo was established. Result: The IC,,values of febuxostat, baicalein, quercetin and galangin were
0.002 7, 1.63, 0.38, 1.59 pmol-L", respectively. The IC,, of febuxostat was very close to that reported in the
literature. The predicted curve of target occupancy rate in vivo of febuxostat was consistent with its duration of
clinical efficacy. When single intragastric administration of long-circulating liposomes of quercetin with dose of
100 mg-kg" in rats, the time of target occupancy rate >70% in vivo lasted for about 3.9 h. When rats were orally
administered baicalein and galangin with dose of 200 mg-kg"', the time of target occupancy rate >50% in vivo
lasted for about 10 h and 1.7 h, respectively. Conclusion: The prediction model of xanthine oxidase target

occupancy constructed by drug target binding kinetics and in vivo pharmacokinetic curves can effectively

evaluate the in vivo inhibitory activity of compounds against the target.
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Fig. 1 Surface plasmon resonance signal of each compound

R1 BEUAMHHNESH

Table 1 Kinetic parameters of each compound
EY k,,/mol-L!-g! Ko /s K /mol-L"!
it Kz 3% 2.669%10° 0.054 74 2.051x107
WHR 6.027x10° 0.057 13 9.478x107
FMRER 4.250%10° 0.076 00 1.809%107
A4 w4k 7.470x107 0.015 30 2.050x10°1

2.6 ¥ -TE RS R AT SRR 2
Py 2Lk B AR IR T RCR T B R 2 & DRk
% o5 4 2 0 2 0 B A Q4R RE 2 5K o5 TR
PRI, 26 6 0 o5 A 23R KT Rl — 2 o BB KO 1Y R 2
B[R] A BF A0 48 A, DAAE A w5 At Ay BR P X BR8Ny
FRLGWE AR MER SR EZERNREAEN
S5 A SRR RN [R) 4 24 790 R R R A
2580 5 B A R S

2.6.1 (R AR ES.  FIH GetData 2.20

- 150 -

—— 12.50 pmol-L"
—25.00 pmol-L'l

I 2 Bt 2 00 700 3 3 0 38 im0 o
7R e B Y P B LR A B . fi ] Biacore T200 K £k
i A Fie 4 A R R s RS SR 1 R AT LA A AT L 3T
ARSI G WG G h T B (K., ko ) TR
F1 580 [T 15 e s (K ), L3R 1 G5 AR A A
i ik, 5 k4% 5 K 7.47x10" mol-L"'+s",0.015 3 s
EAHER MERE SREZNK LT 1x10°~
1107, LW = F ¥ B A BRAY LM T .

127 —— 0.019 pmol-L!
B —— 0.039 pmol-L"!

107 —— 0.078 pmol-L"
re— 0_150 pmol-L"

—— 0.310 #mol-L"!

-50 0 50 100 150 200

47 ——0.062 pmol-L
D —0.120 pmol-L*!
——0.250 pmol-L"!

31 ——0.500 kmol-L*
——1.000 #mol-L"!

-50 0 50 100 150 200
tls

BOUE DA SCR 4R B AR A R M A O R
O mE R R RS 2 00 1 5 24 e ot 2k R
T A B 45 A G W Y A 2 R B (pKa) FHK 43 i 3R
B (1gP) 7 i S K =X/ Y fo+ [ Pxfi+(0.3%
P+0.7) xf,1/Y+ {1/fu=1- [Pxf, , »+ (0.3xP+0.7) x
S n )/ YEX[PR]/[PR], K H Rodgers MLl 77 #2115 41
2110 3 B BU(K,) P E MU A K K=K,
S, fu=Xx/(Y<K,) , C=CxK xfu, 7155 15 £ 4 1k &
Y iR 25 2 W 0 25 I i 26 BT 2 2
i i 2 B s A2 G Bl ) 2 S8 (K, B k) 1 B 2 X
LE1] = (k,xC,, x [E] )/(k,*xC,, +k,) x [1-
e o Crotkomr |1 N X[ TO ] =[EI1] /[E],x100%"*", i}
SRS 3 24 B0 o A S B ) % 8 Akt £k ST AR A ]
il B R M R LR 2R AR N S A A il
AA R, X TsERASYINE, X=1+
Lortvrke y=1+10°"7%  Hoth pH =7.4, pH,=7; fi»



9527 B 14
20214E7 H

HEXBAFZRS

Chinese Journal of Experimental Traditional Medical Formulae

Soww oS o Srop 70 00 R JHF2H S0 A0 i P 7K 1R B 2R % 40 it 4
IR 2 B bt g o A AR R B R R R R R
B S0 FH S o 23 00 S I 3R v e P i 0 A B R BRI
PEM G AR R 8, [ PR, A PR 1,20 3] R 4H 40 (1 2R
SR R e SRR N | A S S i = e e S 3
B, HARUE T 3CHk[30-31] 5 P oML & W 15 1E = BE AN
KA TE R B W AE L K, O 21 21 - 1 3R T 4 O T &R
B, K, A S-SR 5 fa R ISR B 2 E
I3, fuy R AL G RS 250 E A3, C o AN TR] B ]
S0 TR 20 2 i R 2 R B C O i 3R 2 W vk
JE LB, 0 AN ) s [0 A5 ¢ 0% i -390 1 3510 2 5 W vk
CE ], W) 46 Bk BE L €,y oM AN TR B T 5 ¢ 1 08 055 A ST
WEBS ik BE [ TO ], ol i (5 A %

2.6.2 RN A CRBIAIEGTE kP H G B B
WA Sk il 410 S8 AL 1 ) I IR 5 T IR T R XU i IR
P2 I AE T 25 B AR A R b X AR R R AT g E . KR
F2.6.1 30 F Iy ik A 2, LA A ) Atb I PR AR 3R]
80 mg HE N7 MR N 2 HE 5 A R BIRL DLIE 2(A) . 2
S AR AT T 25 25 5 249 0.5 h BE % X o I 4 4 Ak il
K E] 100% 1Y 7 A, IF 4R 5 80% Lh - i A 2 14 1 1]
25 18.5 h, 5 HAE I PR b 89 92 b 25 3503 BRI 45 24 )
B (R 1R SEA AW &7 e W IZ A% A A 37 )
AT 10000 Ak 45 5 T A Ak T A P R RS A
IKF 1 S A 1 AR S #

2.6.3  FRRZ TR R 222 0K YT A A A R R )
Bk SR [ 26 )38 B2 i il 26 B0l | OF 56 T4tk
Bl 7 B A 2.6.1 WU U vk A 2, B A0 4R R
200 mg kg LR L T R 2R G, KR N S
A AT 05T 7 A R T R DL IR 2(B) . 4
REK L TE RZRG TR 1.4 hIFXT i s 4
ATt 1) B A5 A 3R IR B R, Ol 72% , 1 4 R
H A RIBE 50% DL B RS [) 21.7 he

2.6.4  BLURYS TS F AR N B AN o AT R fa]
2k MNSCHR[25 95 H 2l il il S B |, ¥ 2.6.1 TR A
B ) 75 mg-kg LR TEE R, KR
A PN B A S LR o A 23R T R [ 2R L TR 3 (A
45 R IR B N B S AR A I AR B ]
XU A, 3 b5 e 5 2 I 2 24 s iy 2 2 X000 4 $
A BT R By 2E R, R R S R Y 4 2
#4200 mg kg, WK 3(B), 45 5 & K BRI B
N 4 Ak Bl 0 o5 AT R GA 50% LA b Y FE S ) A 24
10 h.

2.6.5 FLIR LG T B2 R A R N B A o R e gl
gk BTSN S R A 2.6.1 T F Oy ik A 2

Vol. 27,No. 14
Jul. ,2021
A
100
80 (\ 54 #80%
60
40
204
X
& 0 .
EE 6 12 18 24
B
KN
s 80 -
B
60 -
A #E50%
40 1
20 1
0 r r T ,
2 4 6 8

t/h
B2 EAAMAERRERB)NENLISHFERMBL
Fig. 2 In vivo target occupancy curves of febuxostat (A) and

galangin (B)

50 -

40 4

30

20 -

10 -

80

B
60 /\/\

40 -

RS E R/ %
o
I~
3
N

AT % 50%

20 4

'6 1‘2 1'8 2:1
t/h

A. FH 75 mg-kg';B. #H 200 mg- kg

B3 EEEMNERNEILEEME

Fig. 3 In vivo target occupancy curves of baicalein

B B 20 2 Bz 2R B M D R A R fR

100 mg- kg LU H 45 T MR G, R BRUIAR A
- 151 -



9527 B 14
20214E7 H

HEXBAFZRS

Chinese Journal of Experimental Traditional Medical Formulae

Vol. 27,No. 14
Jul. ,2021

B IR IA S AL Tl 7 A R T B ] 2R DL 4 (A) . &
%km%owhﬁﬁﬁﬁﬁﬁzﬁﬁmﬁ;bw%o
MR B R B 100 mg-kg! HLUKHE H 44 T R K
ﬁﬂ%ﬁ%Fiﬂ&%ﬁﬁWmﬁ%%m%ﬁﬁﬁ
SRTT i 2k UL & 4(B) , 45 L & 30 L0 2 W 04 S Ak il
) B K 5 A ATk 86% , 1 A ik 70% L 1 iy &k
Bl 24 3.9 he

60 1 A

50

40 +

30

20 1

10

0

B A R/%
N
N
(=)}
=
o

901 B

60 HAHET0%

30 4

2 4 6 g8 10

t/h
4 WEZEAMBEERKBAREREB) WENESSFTE
i3

Fig. 4 In vivo target occupancy curves of quercetin (A) and long-

circulating liposomes of quercetin (B)
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