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Fo B BB 8 B AR —RE-HI R AT, AT T TR (VIPA > 1 AARAE, 5k 2 F 4T R, FFHEN A BRIk AT 2
¥ A MIRI 89 5 A2 B PR 2, ¥ SD K R 5 A % &40 MIRIZ8 | PR st BB 20 (B 5 JF A& B 0.2 g/kg, AF K 3 R) (& L& MR o4
(BB ERRH A 10 meke, FR2K), HH5 R, AHHMmRkAEF DBk, %453d, RARLHE FEARA R T2
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Screening of active components of Polygonum orientale flower against myocardial ischemia-reperfusion
injury in rats under physiological and pathological states

REN Shasha'’, HU Jianchun’, ZHANG Yuanxian"?, CHEN Qingqing"?, LIU Chunhua', ZHENG Lin',
GONG Zipeng',HUANG Yong',JIN Yang',LI Yueting' (1. Guizhou Provincial Key Laboratory of Pharmaceutics/
State Key Laboratory of Functions and Applications of Medicinal Plants, Guizhou Medical University, Guiyang
550004, China; 2. School of Pharmacy, Guizhou Medical University, Guiyang 550004, China; 3. Dept. of
Chemical and Environmental Engineering, Guizhou Industry Polytechnic College, Guizhou Qingzhen 551400,
China; 4. Engineering Research Center of the Ministry of Education for the Development and Application of
Ethnic Medicine and Traditional Chinese Medicine, Guizhou Medical University, Guiyang 550004, China)

ABSTRACT OBJECTIVE To screen the potential active components of Polygonum orientale flower against myocardial ischemia-
reperfusion injury (MIRI) in rats based on physiological and pathological states. METHODS SD rats were divided into normal
control group, normal administration group, MIRI control group and MIRI administration group, with 5 rats in each group. After
drug intervention or modeling and drug intervention, chromatographic separation plasma samples were collected, and
chromatographic separation and mass spectrometry data collection were performed by using UPLC-Q-TOF/MS. The prototype
components and metabolites were analyzed by comparing the
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and MIRI administration group were identified. Combined with
principal component analysis and orthogonal partial least square-
discriminant analysis, the differential transitional components

were screened out according to the value of variable importance
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in the projection (VIP) >1, to speculate the potential active components of P. orientale flower in rats under physiological and
pathological states. The SD rats were divided into control group, MIRI group, positive control group (Compound danshen tablets
0.2 g/kg, 3 times a day), and potentially active compound groups (10 mg/kg, twice a day), with 5 rats in each group. The rats in
administration groups were given relevant medicine intragastrically, for 3 consecutive days. The activity of superoxide dismutase
(SOD), the leakages of lactate dehydrogenase (LDH), creatine kinase isoenzyme-MB (CK-MB) and cardiac troponin I (c¢Tn 1 )
in plasma were detected after the last administration. RESULTS Twenty-six main chromatographic peaks were obtained from the
total ion chromatogram of the extract of P orientale flower, and 14 of them were determined, including gallic acid, catechin,
protocatechuic acid and so on. There were fifteen (including 6 absorbed prototype components and 9 metabolites) and nineteen
transitional components (including 6 absorbed prototype components and 13 metabolites) in the plasma sample of normal rats and
MIRI rats. Eight transitional components were detected in both normal rats and MIRI rats, and the VIP values of kaempferol
glucuronidation metabolites, quercetin carbonylation metabolites and N-p-paprazine to the corresponding peak were higher than 1.
Compared with MIRI group, the activities of SOD were increased significantly in the plasma of MIRI rats in each potential active
compound group (P<<0.01), and the leakages of LDH, CK-MB, and ¢Tn | in the plasma of MIRI rats were reduced significantly
(P<<0.01). CONCLUSIONS The potential anti-MIRI active components in extract of P. orientale flower are N-p-paprazine,
quercetin, kaempferol and kaempferol-3-O-8-D-glucoside.

KEYWORDS Polygonum orientale flower; myocardial ischemia-reperfusion injury; active ingredients; plasma pharmacochemistry
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25300 BRI U R, [ I 455 T B IRZAS X HILAA
FRSZ R, A Bl T 0 Hh 4 2 8V A e T
BT, ASBIESE I HTER 2 SOBORH €35 - DU AR AT - AT I (]
Ui FH 8 AR (ultra performance liquid chromatography-
quadrupole-time of flight/mass spectrometry, UPLC-Q-
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L1 EFEEF
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ZEELE 2R (105 20181010) g [ 531 45 25 FH A9
Pel PR L1, P 53 M BE R R 2 2 2 B A 2 2 3 == R IR
Tl ) 2 52 2 2 R BB W) 28 B P, orientale L. 1) 5
iARas
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1.3 LY

It SD K FRL, SPF 4, 1A TR 230~270 g, g F K%
FZHEYE ARG IR A, AT IE S SCXK (#1)2019-
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2 Ak
2.1 HRAEHE
2.1.1  EUEAEREUIT IR

BU2E AL 2581 7 kg, $ AN PRI w3 T AR B O %
PEATHRAE: 25M Ry i 5, 10 A5 S /K I 1 h X 3k, 1
VLA IFIEBOT IR E 1 g/mL(LUEZG R s a5
PR, G212 A £ A e 200 Y T i K 65% , 4k 224
30 min, #E 12 h, 08 EIERRA 2 1 g/mL(DiA: 2
T1) s DK IE T BEAE B A UK, A R 1E T B 08U
MICs ), T, A9 0 T B4R ) s B b a $2 0,
80% LBEE TN, 2RI A: , H 8 AT A9 80% &
PS50, AT T 28 VBRI I R, Dl mT li  BEI s
AR 2T BAC I (15588 3.43%, 5 TR LASR 0.83%
Wit f  -3-0-a-L- RZEBEH 2.29% M e R 1.31% ., 1L 22
K -3-0-B-D-H %M 1.07% 1125 K -3-0-a-L- R HEH
1.77% N-p-75 . B Mz 0.82% ) . A 5 Bk B 2T B A $ B
170.009 0 g, Jin150% M B i 5 € 25 2 10 mL, $55) . X
IR L mL & 100 mL 2o Rl Ab B i pl s
W PR 9 pg/mL (DAEEHUY) BT 01 ) B 28 B AL 52 Uy i
W,

2.1.2  IRANHRATR

(1) F HE i 28 Y 53 DK 88 R BB 2% -3-O-r-L-
ST M R Al B TR (1L A R -3-0-6-D-
WA N-p- T EWEmS G LSRR RILEE L%
FK-3-0-a-L- MY R LZSIR LA 200 IR il
IR S A e e A, A3 R BT SR BE 2492 1 mg/mL Y
BAL— X 1R B AT

(2) R T HE 1 VAR T A1) = 23 G 2 B 3R 4%
B — o] R S A A TRGE S, 0 AR R R R v 8
24 250 ng/mL AYTR A5 BRI
22 MmEHFHESMHE
2.2.1  IEH KRR HARE il %

HUSD KB 10 H, B HL 3 A 1E 80T B2 I IE 8 25 24
(B 5 H) o 258 AREOIK 12 hF, IEH 45 254 R R
B2 R AC LB 1A e 86 g/kg (LA 25 80H)Y, TF % % e
ZH R FRURE 15 SRR 190 ¥R F R4 S ANV TR, R 23K,
3 d. KIKL 2445 min Ji7, RAEPILL K B LS k.,
BT O RMAPIEEEP &, 78 4 °CF A5 000 t/min £
o> 10 min, 75 AH R I A i o
2.2.2 MIRI K BRI A 0 il 5

K 6 Bk 4 FL L 5 i MIRIBC AL, BUE A S 24 h
(RIVFE T 24 h) R 10 L, FHLAY S MIRT X HE 41 il
MIRI 25 252 (B2l 5 ) LR 2. 2.1 WU F Jr k454,
FEAH R I AE
2.2.3  IMHKFES AL FE

43 ) BRCTE & X B AH | IE R 45 25 41 MIRT X RE 20
MIRI %5 2540 K B3¢ 4 1 mL, il 2.1 £, 15 5 mL, ¥ i
1415 min, #7510 min, 7£ 4 °C F L4 8 000 r/min &> 10
min(H:3¥K) , &I LIEWIE AR T, 5k H 50%
I 200 WL & 3% ) , LA 15 000 r/min B5.0> 5 min, 155546
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4, 1% ¥+ 4 Waters BEH Cis (2.1 mmX50 mm, 1.7
wm) , 4 4 4E 7 Waters VanGuard BEH Cis (2.1 mm X5
mm, 1.7 pm) . Wi shAH K 0.01% H R /K %5 (A)-0.01%
IR CIEH W (B) , B EEVEBRR P W1 R : 0~1 min, 5%B;
1~3 min, 5%B—18%B; 3~10 min, 18%B—20%B ; 10~
13 min, 20%B—95%B; 13~15 min, 95%B; 15~18 min,
95%B—5%B. FEi K 40 °C, ifti# K 0.25 mL/min, ¥ FE
M1 pLlo

K JH H. W55 55 55 T (electrospray ionization, ESI) #f
ATIE (B (ESITEST ) H4 4, 348 5 [l o~ m/z 50~
1 200; BN R 2.0 kV(EST) 1.5 kV(ESI ) ; & F
JEVELEE S 110 °C(ESI) 1 120 °C(ESI™) ; 1A A R
“h1300 °C 5 TAMAMARFR L #4600 Li/hs
24 H@EOMEHIELE
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20 AR U B IR . BUU2.1.27 TR TR A X R
Al VA RGE B, 42 2.3 T T SRR S B AR IR X IR
METFRE, W et iR TR, ES % A5
MR FERE L X 20 A4 Lo A T 0BT o

B2.2.172.2.27 TR 45 20 K BRI JAE i 18 i, 5%
“2.2.3" W0 Ny AL B , $2.37 TR AR T, 3K
TR BB IR o DAIE % BEZH/MIRDX R 20 K S
HRE SR R (FOBR L IR LAY ) L 45 G TR 20 AL
k27 143, R FH MassLynx 4.1, UNIFL 8¢ £ #6 47 B0HE %
L BT, FRGE A R DG SCHR R AT (3 04 AR B T TR] (2)
m/z , TR B X A2 AR B LR N 2R R A
KRR N RS AT R0 5 RIS, B A IE 5 45 25 41K RURD
MIRI 25 25 41 R BRI i r i o i DA G 0 1T AR
BAREIR A SIMCA 13.0 5042547 3 1L 4353t (princi-
pal component analysis, PCA) . “ 47 W87 1) 1E 52 i £ /)N
3 - A 5] 43T (orthogonal partial least square-discrimi-
nation analysis, OPLS-DA ) , DA% A7 il 43 i 4% 1t 81 221
#5 (variable importance in the projection, VIP){E >1 K
PRAE™, T 25 SRS AT LA, DAHEI 2F R 48T MIRT )
TR PE ALY
25 EEIEHMIRLEEE MR S BiE R HIE

FIHCSD KR, FEAILA> A X HR A \MIRT Y | P X
AT TR A (AR S 2,47 T F 2455 )
Rl 5 Ho BRXTHRALAN , FLax 25 20 R BREA R F et ik 25 $L.
P I MIRIAR A, FEHETE 24 b, B0 BE 4 K Bl
0.2 glkg #EH 2 I P12 R 25 (LA 19% R W LA 4 R
WOREER, TS B R ), R 3K, 23 d;
B VEAE NG M A 2 R B2 3 10 mg/kg #E B AH IV 2459
(LA 19 3R W L LF A Z2 RIS WA 7], 0 B 575 TS e 2%
RBE) B R 2, 2L 3 d; X RAT AT MIRT A K UEE 15 4%
IR 19% R LA E RN, R 2k, 23 do RIR%
)5 4% 2.2.17 BT J5 WA A5 41 R BRI SR ot i 6
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FEORE ) B 1 I 45 D7 V454 , % H: SOD i ¥ A1 LDH
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