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 E B8 AR A E LA 2 49 4R B 3R R BALEE (XO) 49 RSP F | VA SRR A R ey P AR B . ik A
ez Sy R XO BB B, VAR PR By TR RE A Z AR B B L B A AR R R AR R AR EARR R T AR e
F AR R IR M o T EEIR TN (VA F AR BEAR M ") A BE PR IR 09 B i Bk — A T L L8R O BS  ET BE RS R IGERE A 2
Fo, SRR H S o o B A ] &K St XO w4 4p ] &, R A Graphpad prism 6.0 222 i 5 Sdp IR E (1Cs ) VA I ik 7 M3 B /31
A SRR AAE) Bk ) Wy A AT e B A R AR R 69 £ AL, R OA P 252 18 AR B, P, 500 pg/mL &P 25 3R B (IR G BRI 4
41),250 pg/mL = A R &AM L F e g B 4RI A BL AR, 250 ug/mL A A KR , 250 pg/mL 4K feAR ik BRAR kR
FEARBEIR M, 125 pg/mL & A€ JeARk (4 % AR BE 4R 40 A B 62.5 ng/mL & JLARBF AR 4 24 XO g 3] 34 A8L T 50% ; HF , &£
ALBEIR 69 [CoofH 4 43.43 ug/mL A& T E AL A a9 3 IR, A 7 IR TR . K AR M G fk  — R W% LB LES BT B3
K B IR 89 1Cs i 45 4 >200,193.35.7.67.14.80 . >200 pg/mL, 2 ¥ 285 T B 32 TR A% 49 ICs 185 ke 2+ 8. (5.11 pg/mL)
Bl A EFARBLR T XO 69 dpd) KA A S5 F-dE ST Sk, R R TR bRt R G SE oAl b A AR R IR B
Wb E JEA ZAREFBERDEZH R G A AR R F KR 5T XO ¥ LA — T gk oh b &, A2 AR B M &
3%, HLIZ PRI 69 TR CBs I 6 ) 7S 5 B R BE AR 4 A2 dp k) £ AV BT £ 5% .
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Study on in vitro Inhibitory Activity of the Extracts from 9 Kinds of TCM for Dredging Collaterals and
Dispelling Wind on Xanthine Oxidase

LI Rui"’, MA Lianghui', WANG Dong', ZHANG Chunlei', ZHOU Meng’, LIAO Shanggao" * (1. School of
Pharmacy, Guizhou Medical University/State Key Laboratory of Functions and Applications of Medicinal
Plants, Guiyang 550025, China; 2. Engineering Research Center for the Development and Application of Ethnic
Medicine and TCM, Ministry of Education/Guizhou Provincial Key Laboratory of Pharmaceutics, Guizhou
Medical University, Guiyang 550004, China)

ABSTRACT OBIJECTIVE: To study in vitro inhibitory activities of 9 kinds of TCM for dredging collaterals and dispelling wind
on xanthine oxidase (XO), and to screen TCM with outstanding activity. METHODS: Using xanthine as substrate and xanthinase
as reaction enzyme, allopurinol as positive control, with water extract and methanol extract (hereinafter referred to as “ethanol
extract”) from the stem and leaves of Hedera nepalensis, the whole plant of Piper wallichii, the fruits of Rubus corchorifolius, the
root of Caragana sinica, the root of Wisteria sinensis, the root of Rubus crataegifolius, the bark of Catalpa ovata, the root of
Campsis grandiflora, the stem of P. hancei (hereinafter referred to by plant name) and petroleum ether, dichloromethane, ethyl
acetate, n-butanol and water fraction of active extract as the objects, inhibition rate of each sample to XO was detected by
spectrophotometry; 1Cs values were calculated with Graphpad prism 6.0 software to screen active extract/fraction. Double reciprocal
method was used to determine the type of enzyme inhibition. RESULTS: Among 9 kinds of TCM and 18 kinds of the extracts, the
inhibitory rates to XO of 500 pg/mL extracts from each TCM (except for ethanol extract of P. wallichii), 250 ug/mL water extract
and ethanol extract of H. nepalensis, P. wallichii , R. corchorifolius and P. hancei , 250 pg/mL water extract of C. ovata , 250
p g/mL ethanol extract of C. sinica, R. crataegifolius and C. grandiflora , 125 pg/mL ethanol extract of C. sinica and R.
crataegifolius , 62.5 pg/mL ethanol extract of C. sinica were more than 50% . The ICs value of the ethanol extract from C. sinica
was 43.43 pg/mL, which was lower than the extracts of other TCM, and which was the active extract. The ICs values of petroleum
ether, dichloromethane, ethyl acetate, n-butanol and water fraction of ethanol extract from C. sinica were >200, 193.35, 7.67,

14.80 and >200 pg/mL, respectively. The ICs value of ethyl

A SERIHE « [F 5 A SRR E LS B I H (No.81860690)
* LHFIEE . BISOT : 25 AP S E-mail: 787403723@qq. acetate extract was close to that of positive control (5.11

pwg/mL). Inhibitory type of ethanol extract from C. sinica to
BRSSO . DFSE T s KRR 2 WA | XO was competitive-noncompetitive inhibition, which was
h 2GR SRR ) 25 K . E-mail: Ishangg@163.com different from competitive inhibition of positive control.

com
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CONCLUSIONS: The ethanol extracts of C. sinica, R. crataegifolius, P. wallichii, R. corchorifolius, P. hancei, H. nepalensis and
the water extracts of H. nepalensis, P. wallichii, C. ovata show certain inhibitory activity in vitro to XO, especially ethanol extract

of C. sinica. The ethyl acetate fraction of the ethanol extract of C. sinica has similar inhibitory activity to allopurinol but their

inhibition types are different.

KEYWORDS Xanthine oxidase inhibitory activity; Gout; TCM; Extract; Root of Caragana sinica; in vitro

I DRUIR: FH R 252 11 1 R TR I 0 PR R 6 b AR T AR AE
RATARTT G| A B A A ST A1, B BLA R B DR A1 1)
5 RN , T E U A SR, B A AL
JiE 11131 751 ( Xanthine oxidase inhibitor, XODI) a] #1fill IR iR
A B DG SHEAR 1 Tl IS 0% 4 A6 ¥ (Xanthine oxidase,
XO) , AR IR YT rh  LE K, For, JIEEE B A
L R] S R R IR R — 2R 25, Ll 4 R 250
AREIRAS B 1A R SR, IEA XODI I EU A
RS CANFF S R0 35 55 ) WA 2, SO K o4
A7) XODI & 1 R I KUARYT 23t 2 R 22—
i 22 B TESR KA ST Th A T R U1 R /e
YARF A, 2 XODIWEA I E eI, ST i, A5 A
(AR ) i o HE LA 3 45 4 KU EL o] IR 9 R X
AR R 2] (A AR LIRS AR SRR 4
IR FEAR R A CA T ) AE LA 25 2 1
18 (G AEAR [m] g Hh 2 A TR KRR O R Pk
BUR SR, NG P 2 A PR B iR
TEPES) A AL b, DA PR B2 A= B £ B L8, A3 REE
P AR Ay B B8 9720 PR Ead 9 b 25 82 B 6 XO
RSN EIAE R, JLT 35 1R 6 1 28 0% v 2 i o, A A
K25 25300 o S ) i — 2 5 S L R RIS

1 ##l
1.1 88

Varioskan LUK %42 K494 202 D g 280 . 902
B —80 CUKAH [FE B CH /R BB () A R 2 Wl
SW-CJ-2D RUji i T & (R M b i g A IR A Al 5
BS223S Al + K F (L i 28 2 A ds R G A IR A
] ) s KQB200E HU A i e e (B2 1 i P A AR AT BR 2>
) s ZYCGF- I - 10T AU B 46 /K AL ()1 8K Ab PR i3 55
AR F]) ;s DZF B EL 2 T4 (U RHR AU AR A R
23 )) s TGL16M B 5 2 3 25 0 ML (B R IS R
AR
1.2 2okt

SRR A A AEAR R A 2K i
R AR B 2 T A QAT 45 9 R 251k R 0 B *¢
g A PR 2B R B A R A WL S 4 i ok
180101, 180101, 180401, 181201, 181201, 171101,
171101,180601,180601) , 322 52 M BE R K22 25 e i
PRAE R 2052 %7€, 70 5 T RHE ¥ 5 7 #k [Hedera
nepalensis K. Koch var. sinensis (Tobl.)Rehd.]JA9Z5MT 1
BB W0 41 4 J [ Piper wallichii (Miq.) Hand.-Mazz.] 1]
kR % AR Y 11 B (Rubus corchorifolius L. £.) [ 5
52 S RHEYI R XY L[ Caragana sinica (Buchoz)Rehd. ]
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R S RME YL (Wisteria sinensis Sweet) BUARY 35 40R}
T 36 1L (Rubus crataegifolius Bunge) FUHR 28 s BHAE
W) ¥E (Catalpa ovata G. Don) B J7 | 55 1 B} 48 9 152
T [Campsis grandiflora (Thunb.)Loisel ex Schum.]AJAE |
MR AE 4 1113 (Piper hancei Maxim.) i 2%, IR ik i
TRAFT S M ERE R 22 222 B RAR WAk 2t e 2. e
AR YR, i U A5
1.3 RF

IS (415 : 20210609 ) | 551 ML ( BH A% R, it 55
204337) . XO(HiL5 : 379122, HA% : 40 U/mg) % 15 £l 71
¥ | At A R R A PR A R R 2% vf i (PBS,
pH 7.3) .1 mol/L & E AL44 (NaOH) i . 1 mol/L £k iR
(HCD % # 4 f A 5256 % A i 5 A0k (60~90 C) . —
FHBE AR CHE T EE  —H LR (DMSO) 455
YR o bir el KO Aok o
2 JiE
2.1 REWIRIFI&E

FRELL.27 300N 2508y R 4% 2 4y, B 29 10 g, 53]
FHIE 2 7K R B R B B 7] Rl $ B L h<2 iR B3
PEBOR , UEAL , 23 A ARAT K S A R B B (LA iR
“BERRYT) , HETE 18 LR (BREBCR LK 1), 4%
IR BRI e A R, LS TS RO IR, 2

R1 9OMAPGRRIE(%)
Tab 1 Extraction rate of 9 kinds of TCM( %)

& X w | ™ X I
=fil 1022 1091 AR 1038 17.63
Py 757 1048 N 862 6.61
it 1481 11.61 KT IR 9.28 8.52
SETR 1042 133 [izry 638 9.13
SR 907 10,01

2.2 TEMEIREUZERERAIAH &

IS PRI AR A A UL A e 5 SR 2.1
T 2% 245 A8 U 1) 2 B0 o e B (1Cs0) B 6 ]9 B 3
i, K, A (Bh 2. 200 W, #5152 . 40 kHz, T [7]) {5
fife AR R A kBt e O R Sl L IE T IS
FEW AT A e L R O R IE TR KA
(LA F fai B PE.DCM ., EA  NB. W #B 1 , 15 243 51 Ny
4.719% .6.51% .35.61% .23.17% .29.67% ) , s R 7%
FJE R CORAE , 75 H o
2.3 ARMEE
2.3.1 W PRECEIERS S 5, A PBS, =il T
FH NaOH \HCUAE W& 8 15 pH 2 7.5, ¥ 75 (i 75/ , 151k
43504 1 2001 000,800,600 ,400 pmol/L [ I JFE
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YIS
2.3.2 BHAW  FREUXOE i, /K | mLiEf#, fuk
100 U/mL 1) XO W25 W 5 85 iR I 259 LA 548 50 uL
43# 2 10 mL EPPAE P, T —80 CUkAf P77 . Bk
I 2% W 2, H PBS F B, il 459 54 0.2 U/mL (1) XO
W IR SE R, ST RV E T 0 CUKAE TP RAT
2.3.3 XMV RS % AR IUI RE BSOS £, I DMSO %
fi#% , N PBS i F AR R, A5 HTEHR BEh 500 pg/mL 1) 1) I
BRI, o o SR ZASHG BRI, LA DMSO [ PBS i
VS FKG b R B2 O R, il A5 o et vk 3 43 31 A 500
250.125,62.5.31.3.15.63.7.82.3.91 pg/mL 1 Xf B %
W, DMSO %M 1% .
2.3.4  FESEW 9 R 25 SR IUIRE AT 43 BIRR
BU“2.17 00T 45 25 3 U 1 T 02 0l o, R L A
FFRE , H DMSO % i , 15 H PBS 74 #% |, 15 B Wk B
¥4 2 000 pg/mL (LA RH Bt it , T [ i35
FEA BRI . SR A5 R, LA DMSO (1) PBS A% 7
b R BB R R AT T v R 4 51 25 2 000
1 000,500,250, 125, 62.5, 31.3 pg/mL A FE & 7 K
DMSO % 5N 1% . Q7 1 $2 B 45 26 BEH A B 5 i
T2 A3 BRI 2.27 300 25 908 P 1 O 26 BG40 12 B 3
WK SRR , I DMSO VA7, FiFH PBS Fis i, il 15
JE R 1 000 pg/mL FAEBGRAAE S ERR . SR A —
fERE R, LI DMSO 1 PBS I ik BEGE s
B, A5 5 v R 23 5144 2 1 000,500,250, 125,62.5
31.3.15.6 pg/mL FIFE S, DMSO & &8 4 1% o
2.4 XOMHFE R

FEXE AR, BRI 2 XO Ak A iR IR , IR 2
7E 290 nm JE KA FAAE M JE T, AR
Vikrama Chakravarthi P &4 18 f) S8 4136 GRS RS T
XO Pl 15 P A o S AR R ARFLR 200 wL, K
“2.3.A7 I AR AU TR (B842.3.37 T A6 BRI, L
I L8 JBE Y IR (i R 445 ) 50 L R A IR (2 g 2%
W & ok 0.05 U/mL) 50 nLiRE &5, T 25 CHl & 15
min, AITAJEPIE I SO 2445 2 150 pmol/L) 50 pL DA
SR BN, T 25 CHa T 20 minJ& , LA 1 mol/L HC1V ¥
50 pL PAZE Ik R ny o B b s o GE =, i 4k 4
i X Z I R E T 290 nm I ARG 4% 52 7 T G
% % (OD) A, BUZAH 5 7 0 min B OD {E 1 22 {E/E N
R gs 5. AR EATERE 3R IR E R 2 R, [k
R 2 AR b (B 5 52 3082 B0, A2 1% DMSO 1)
PBS B ACHE S, DA A T 1 A R R 1 ) 19 OD
1B, FEH M R IR (%) = (1 —REAE 5 1 0D
{B/25 AR F2 ODAE ) x 100 9%,
2.5 IC,HItE

K Graphpad prism 6.0 3K 1 7508 0 M. LATR
B (s W ) 1 OO £ ) ¥R B2 () GBIk B A e L L
AEXT N Y OD B R AR FREA TR ML, 1152 4 XO
BEAD I 2P B, B IC 00
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TEVESZER (1 000,500 pmol/L , S5 v 23 5 435114 250
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500 pg/mL 5 25 2 HUY) (BR A B ARUBE B2 ) M 1 PR
H1), 250 pg/mL = AR ATEIBL L 1LAE CE A 7K $E4)
FEELEY) , 250 ng/mL AR K $24), 250 pg/mL 42 76 4k
MR AR AR 2 T AEAR B, 125 pg/mL &AL 2R
TEIH AR R LA K 62.5 ng/mL 4 A AEAR BRI % XO 1Y
PR L T 50% o SERIIFIE N 62.5 pg/mL B,
PR BT XO I i R AL F el il 10% , HIEE
T K FE W30 T AR 2 1.0 % 5 4 3R BUY 77 & <31.25
pg/mL B B4 g FEAR FE 42 ) (31.25 pg/mL) Xf XO By
il % 4 48.3% 4, FAR LI XT XO BN R B 2
10% LA o 76 18 N RE Y, 4 AL EE R 1 1Cs
(43.43 pg/mL) B 1 PHAE X BE 51 IEERE (5. 11 pg/mL) ,{H
B R AK T IR 25 M W R U , 2 BH 4 48 AEAR B FE 0t
AFXF A58, i A A TSR B R 1 2521
3.2 £ ELREIRY XO HP Fl iF M 2 BUER AL g9 5 1
&R

TE PSR 4 22 FEAR BESE P A [R] AL BGH A X XO 1Y
PRI TEPER I 25 R UL 1.3, MR 1. R3m L,
EA \NB.DCM #BA; X XO 410 il 5K A5 Fifi 771 12t 334 i i o
R, Horp  EA AL ICofE A 7.67 pg/mL, 4%t
F AR 5.11 pg/mL, 1 P 55 s NB F A 1 1Cs {H M
14.80 pg/mL , i P R 2 s DCM #5457 19 1Cs {4y 193.35
wg/mL, 1% PEAH X 52 55 5 110 W PE FB47 #Y 1Cs (H 14 K F
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®2 9FHRAREMA XO MBI R IC,
Tab 2 Inhibitory rate and ICs; of extracts from 9

kinds of TCM to XO
M, % "
HEOBRB s0 0 %0 125 @5 3125 1565 185 ug;:i

pg/ml  pg/mL pg/ml pg/ml pg/mL pg/ml pg/ml

SR K 958 TI0 200 66 60 48 12 183.78
B 99 696 284 101 93 50 27 184,67
AR KR sle 715 142 54 46 28 06 192.35
FAEd - 80 43 17 95 61 09 138.52
kg ki 984 658 154 62 27 16 LI >0
B 99 05 41 157 5328 17 13351
SEER KR 820 42 149 102 52 48 46 >200
B 100 882 761 609 483 195 98 $B43
ZER K 31 152 17 58 55 46 41 >0
B 917 319 193 120 62 45 43 >0
R KRS 958 388 83 68 6.0 53 38 >0
B 100 97 582 162 86 6l 35 102.68
FEAE ks 100 912 292 148 242 19 149.76
B 539 387 90 50 27 23 20 >0
WHER K 92 78 75 7220 18 >0
B 917 67 138 101 93 59 33 >0
Jea® Kl 94 501 119 10 07 05 03 >200
B 97 83 259 165 98 45 16 160.18

TE = "FOR R IS R AR FR

Note: “—" means the results exceeds the instrument limit

T T T T T 1
0 0.5 1.0 1.5 2.0 2.5

lgc
Bl SERRERYSENGLI X0 MEERR

Fig 1 Diagrammatic sketch of inhibitory effect of dif-
ferent fractions of ethanol extracts from the
root of C. sinica on XO

®3 SELREFRYSERBLLXOMBIRKIC

Tab 3 Inhibitory rate and ICs of different fractions

of ethanol extracts from the root of C. sinica

on XO
i, %
AIERAL 250 125 625 3125 15.625 7825 3.900 :;;‘L
pg/mL  pg/mL pg/mL pg/mL pg/mL pg/mL pg/mL

PE 6.3 41 5T 50 6.1 46 48 >200
DCM 572 414 315 226 249 120 114 193.35
EA 91.1 934 90.6 86.3 66.7 553 212 767
NB 100 85.6 80.0 744 563 26.6 18.0 14.80
4 6.1 3.7 50 6.3 54 52 41 >200

4 itig
XO JE—F ZIREM AR, )12 A0 T HEE
JUE . B aE O I RT ILAE N B v, SR R A i i A2 rh
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250 7 e B 250 pg/mL 2007 e S AEARBAREHI L 1 000 pg/mL
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(=]
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(1/e)x10° (1/)x10°
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B2 5IEREEF0E T L REZIR Y RSB 2 =
Fig 2 Dixon diagrams of allopurinol and ethanol ex-
tracts from the root of C. sinica
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JPU, ST, ARG T SCER VA T TR TR SR
BEALL X O 55 v R AR JC PRI 1) S0y 4 2, 0030 3o 25 %€
20 B AL PRI AE LR 5200, W1 A0 PPN 2516 XO 1Y
POHITEE . a5 F s, B BE S LA ) 1Cs (B A 5.11
ug/mL, 5 3CHRBHE[(6.16 + 0.10) pg/mL] 22 A K, 31
INYETIAT o (R, O 7 R B b 2 4 O I A
BRI 25 SR BT A T, LR G AR R EE 4 2
TR R A e 2 o TG WD 07 06 v 2% 52 12 B
Aol A VR ) e oy S5 I 4 JBE R 500 pg/mL o {H T B8 A 1Y
& TESEBREAE R, 500 pg/mL A1 SHHEESL UIRE S A T
OD {E AT i 1 AXAR AR PR B2, A A1, #5284 5 oK
X HAHA T34

AW T 9 Rhm L AR R 2y, I T
AE)H, HEHRIC 0] TR TR X EFEA DR . 1% 9
e 260 5 v e 2l X R I 2 o b B2 = A XURT
PTG ARIE 7 R S T5T Ihe  RAT 400405 o v b 5 45
REY, AU S A, ji & AT 45 iE s, Z TR
I7 BT RSEE  JF AT S A =L MR
HIE 55 2H 5 A T B A e e s A 24 ml T
TBY7 R ER TR, Y2y Il A A 2k AR 54
TR GRS SR SR i R A ]
DAV KB IR XUSEIE 0 s J5 8 S A A FR AR
IKFUE PR S, rIE G R, BT B SRR
B SRk, v T AEAR R I HORY | R e A
L AR KR APE 3 B 2 B A5 2 R ™
FEAR B TR RACED ) v, T IR ERLA AT, fi
AT R R BT, AT DL IR 9 Fh e 2 S X
G HXO MRS T TR

VR i P 0 B4 4 B E IS 22— AR BE R A
B 7 9 R 2t IS AR IRIXT XO MM fIEE. hy
TRUERE AN ARSI BN A 2R I AT AT, 255 7% SRR il i i
PE AR ROR BE DL SR RS 2 TR R 2%
ELA SCHRM > B T 2.3742.47“2.67 R 4% $ U/
IR B SR BE o G55 i, 18 A rh 245 HR B
XO RS A R AR s e Ho,
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 E B AR REEHEREFTHILERERAFMNELST, #mRSEMNNGREEMNRE, 7E: RABHH iR
A8 6,3%- 5 T BE-RAT B 1) R R i R e e AT R AT, — Yk AR &8 5 A R A ST PAK Cis ES A, i 30 48 % 0.02 mol/L %%
B = S AN IR, Ak 4 0.5 mL/min, A28 A4 30 °C, #EAFF A 20 pL, 4]k K A 210 nm; =4k 48 &% 547 KA Techmate Cie-ST 1T
A, A F A8 A 0.02 mol/L z&iﬁéé;igf&,mi_)b 0.5 mL/min, 28 4 30 °C, 5 & A Figtenl (Lo 58 F R, E QB FRXKER
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Identification and Content Determination of Main Unknown Impurity in Oxiracetam Capsule
ZHANG Jing, SUN Ting, ZHAO Changmeng, JIANG Jianguo (Hebei Institute for Drug Control, Shijiazhuang
050011, China)

ABSTRACT OBJECTIVE: To identify the main unknow impurity of Oxiracetam capsule and determine its content, so as to
improve the standard of quality control. METHODS: Two-dimensional UPLC-IT-TOF-MS was adopted to qualitatively analyze the
unknown impurity. One-dimensional liquid chromatogram analysis was performed on ST PAK Cis ES column with mobile phase
consisted of 0.02 mol/L sodium dihydrogen phosphate solution at the flow rate of 0.5 mL/min. The column temperature was set at
30 °C, sample size was 20 pL. The detection wavelength was set at 210 nm. Two-dimensional liquid chromatogram analysis was
performed on Techmate C;s-ST Il column with mobile phase consisted of 0.02 mol/L ammonium acetate solution at the flow rate of
0.5 mL/min. The column temperature was 30 °C. Mass spectrometry was adopted (electropray ionization source, MS" and MS~
mode data acquisition). After the target impurity was located by one-dimensional liquid chromatography, it was transferred to
two-dimensional liquid chromatography-mass spectrometry system for qualitative analysis. The unknown impurity structure was
inferred by means of molecular formula prediction module “Accurate Mass Calculator”in LCMS Solution, and the refined impurity
products by preparation and purification were standardized and confirmed. The impurity content was determined by HPLC (with the
same condition of one-dimensional liquid chromatography for qualitative analysis). RESULTS: The main unknown impurity in
Oxiracetam capsules is oxiracetam acid. The content of the refined product was 99.5% after preparation and purification. The
contents of oxiracetam acid in 9 batches of Oxiracetam capsules were 0.05% -0.14% . CONCLUSIONS: The established
two-dementional UPLC-IT-TOF-MS method can accurately locate the peak position of the impurity oxiracetam acid, and analyze its

structure, while the corresponding content determination method can better separate the impurity from the main drug and other
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