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Abstract: Objective To study the spectrum effect relationship between the water and ethanol extracts of Polygonum capitatum and its
anti-inflammatory activity. Methods The inflammatory model of mice RAW264.7 cells induced by lipopolysaccharide (LPS) was
established, and the release of inflammatory factors was detected by NO and TNF-a kit. The relationship of chemical constituents of P.
capitatum was established by using the partial least square method to associate the fingerprint data established by UPLC-MS method
and the pharmacodynamics index of different extracts of P. capitatum. Results Different extracts of P. capitatum had no cytotoxicity
in the range of concentration less than 250 mg/L, and all of them had anti-inflammatory effect, which had a dose-effect relationship. By
using partial least square method, the correlation degree between TNF-a and chromatographic peak was compared. The results showed
that the correlation among the peaks 24, 17, 22, 23, 20 and the anti-inflammatory effect was positive, and the anti-inflammatory effect
was negatively correlated with the peaks 11, 1,7, 15, 5, 3. From the analysis of the five peaks, the results showed that all the four peaks
were flavonoids except for the tannic acid at peak 17. Conclusion Different extracts of P. capitatum inhibited the inflammatory
response of RAW264.7 cells. The flavonoids in P. capitatum had significant anti-inflammatory activity. The results showed that

quercetin, tannic acid, and hyperoside had great contribution to the anti-inflammatory effect of P. capitatum.
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28 57 BH s 2 B 2 M P 8 5 4 e O = B
RIS e AERI R 62 Polygonum
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VIR KIRY) ()& 2 5 7 55 T, TR) A 8 b 2 K A
(20 mg/L) FHMEXS A . IEH 40MoRf BE2H . LPS 45
B (RJFEIRE AN 10 mg/L i) LPS) 4LAI4s (k%
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10 uL 5 mg/mL MTT %K. 37 CHE 4hj5, W3
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UPLC-QTOF-MS #8540 TS 2B, Fxt AR IR 24 5%
T B S I e 7 AR FE S
222 k%M BIE A Waters ACQUITY
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*1 LEEERYFKRYIT RAW264.7 FFIEFERFN (X £5,n=3)
Table 1 Effects of ethanol extract and water extract from P. capitatum on proliferation of RAW264.7 cells (X s, n=3)

2H 51 pl(mg L") T % 2H 5 pl(mgL") HIEZ/ %
KW 1 000.00 13.0£ 0.0 T0%EEHEY) 1 000.00 38.8+6.7
500.00 16.0+ 0.2 500.00 41.1+89
250.00 635+ 03 250.00 112.3£2.0
125.00 1149+ 33 125.00 116.4+8.7
62.50 1145+ 83 62.50 106.4+1.2
31.25 1187+ 22 31.25 117.5%1.1
15.62 1115+ 54 15.62 96.8+2.2
7.81 1109+ 2.8 7.81 96.0+3.4
3.91 100.6+ 6.7 3.91 943412
1.95 969+ 1.2 1.95 100.441.2
0.98 94.0+ 2.3 0.98 102.6+1.6
30%EE 1Y) 1 000.00 289+ 1.2 95%EE 1Y) 1 000.00 26.0+4.0
500.00 33.94+ 3.9 500.00 29.9+9.7
250.00 66.1+ 1.9 250.00 593404
125.00 119.0+ 1.8 125.00 90.5+5.4
62.50 1053+ 1.6 62.50 104.0%£2.0
31.25 1063+ 0.2 31.25 115.6+£4.0
15.62 1129+ 22 15.62 110.6+£1.3
7.81 1179+ 1.6 7.81 111.3+43
3.91 1032+ 3.2 3.91 113.7£0.8
1.95 97.8+ 3.8 1.95 98.6+1.9
0.98 949+ 2.4 0.98 95.6+2.1
50%EE ) 1 000.00 485+ 2.9 Y — 96.7+3.2
500.00 502+11.6 HbFEKAR 20.00 100.2+2.8
250.00 679+ 7.3
125.00 89.1+ 8.1
62.50 1233+ 5.8
31.25 1164+ 1.6
15.62 1132+ 13
7.81 100.1+ 2.0
3.91 110.6% 0.1
1.95 962+ 3.2
0.98 93.1+ 0.7
=2 SLHEREHEMFKIZIXT LPS RIEH RAW264.7 HAEEH NO. TNF-a B95200 (X 5, n=3)

Table 2 Effects of ethanol extract and water extract from P. capitatum on NO and TNF-0 of RAW264.7 cells (X £s, n =3)

HH  p/(mgL) NO/(umol-L™) TNF-o/(pg'L™") 20531 p/(mg'L™")  NO/(umol'L™")  TNF-o/(pg:L™)
IKEED) 1.6 6.57+0.17"" 302221041 | 70% 1% 1.6 6.49+0.09"*"  194.73+13.18*
8.0 6.63+0.16"" 349.61 £24.54*" ) 8.0 5.85+021""  175.42413.32*
40.0 7.52+0.04"#" 24838+ 1.58"" 40.0 524+0.14% 165224 7.37%
200.0 7.15+£0.25" 237.83+ 5.13"%° 200.0 4824017 147.87+£17.93#

30% [ 1.6 7.534+0.08"" 297.74+ 7.51"% |95%Z.F% 1.6 5.77£032""  182.03%+ 7.82*
Eraiey| 8.0 7.224+0.10"" 284.15+10.57*" ) 8.0 5.35+0.08""  178.63+11.62*
40.0 7.15+0.15"" 234.61+17.02"%" 40.0 43840.02%"  131.78+19.86*"

200.0 7.0440.04"" 220.84+ 2.07%° 200.0 2.554+0.04% 11747+ 3.31*°

50%Z. 1% 1.6 6.01+£0.03"" 241.77£2131"% | %fH — 0.671+0.09 119.62+ 4.77
Eiaiey| 8.0 5.894+0.07"" 226.56+ 6.04° |7 — 7.78+£0.06" 303.83+ 1.72°
40.0 5.69+0.14"" 192,58+ 4.62%% | HhZEKK — 5.18+0.05 193.84+ 521

200.0 6.01+0.22"#" 194.73 2220 20.00

EXIHRA LR "P<<0.05; SREIMALLE:: #P<0.05; SHLZEKIAALLE: “P<0.05

*P < 0.05 vs control group; *P < 0.05 vs model group; “P < 0.05 vs Dexamethasone group
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1 KTEZ 30% (A)s 50%(B). 70%(C). 95%(D) ZEZEMISIKIEZY (E) UPLC-QTOF-MS & iZ[E
Fig. 1 UPLC-TOF-MS chromatogram of 30% (A), 50% (B), 70% (C), 95% (D) ethanol extract, and aqueous extract (E)
from P. capitatum

®3 LT EZRYSKIEY UPLC-QTOF-MS & i & fh & iLIg A5 IA

Table 3 Chromatographic peaks of UPLC-QTOF-MS of different concentrations of ethanol extracts and aqueous extracts

from P. capitatum

W5 min AR iz ((MH]) e
SME Higf  RE (X107
1 1.3 C7HeOs 169.0144  169.014 2 12 BETE
2 2.1 CaH20014  483.0769  483.078 0 -23 3,6- W BT T 2 b
3 2.5 C7HsO4 153.0185  153.0193 -5.2 B LA R
4 42 CyHuO1s 6350900 6350890 1.6 N TR
5 5.1 CaH20014  483.078 6  483.078 0 12 3,6- W BT 2 b
6 57 CyHuO1s  635.0898  635.089 0 1.3 ZRE T A
7 5.9 CxHxOwu  483.0773  483.078 0 -1.4 3,6- AT
8 7.0 CaHaO2  785.0853  785.084 3 1.3 1,3-Z-0- BB T HE-4,6-0-(S)- 78 F 3k 2 HI R -3- ] 4
9 7.1 CxH2O1s  635.0885  635.089 0 —0.8 N TR
10 73 CyHuO1s  635.0874  635.089 0 -2.5 ZRE T A
11 8.9 C»HuO1s  635.0896 635.089 0 0.9 ZRE T A
12 9.6 CH2O1s  635.0875  635.089 0 2.4 N TR
13 104 CuHzOn  785.0863  785.084 3 25 1,3-Z-0- B T 3-4,6-0-(S)-75 F2 3 2K H KRS -3 2 b
14 110 CyHuO1s  635.0880 635.0890 -1.6 N TR
15 124 CyHuO1s  635.0888  635.0890 -0.3 ZRE TR A
16 132 CuH3002  937.0952  937.0953 -0.1 B-1,5- FEk NFRIEIRH-2,3,4- = B & TRER A4 (davidiin, M
LAY, RRTRECR S IME R 4D
17 132 CuiHeOs 300.9982  300.999 0 2.7 B
18 139 C2Hx012 463.0877 463.0882 -1.1 Wit B 2-3-0-B-D-H L
19 143 CuH2O1  463.0873  463.088 2 -19 A Ss i
20 150 CxHx012  463.0881  463.088 2 -0.2 Wit B 2-3-0-B-D-H & EF
21 162 CasHuO1s 6150980  615.099 2 -2.0 2-0-¥% (T ER A Rz
22 17.9 CaH2Ou  447.0920 447.093 3 -2.9 i Bz
23 223 CxsHuO1s  599.1028  599.104 2 -23 2"-O- T RRIA R
24 224 CxHnOn  489.1030  489.103 8 -1.6 B4 B (viviparum B)
25 227 CxHypOs 7352136 7352142 —0.8 6-Z.BEHE-3,6'- B BREE R b

0 B it 2 ) €

“Chromatographic peak identified by reference substance
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T4 SLWERZEHIFKIZEYE UPLC-QTOF-MS 547 Bl A & I£IEE R

Table 4 Peak areas of UPLC-QTOF-MS fingerprints of alcohol extracts and water extracts from P. capitatum

eI I
1 2 3 4 5 6 7 8 9 10 11 12 13
K 7005928 396691 217893 104175 265900 203846 76587 0 163839 147851 62250 417734 0
30%Z.BE 7426605 814548 138985 435337 231504 823287 72056 15645 413956 495658 94027 1156190 17729
50%Z. B 6869981 907186 137523 673265 187208 1345106 71129 25060 378349 623421 66750 1110785 35189
70%Z. B 5575725 773081 118918 890210 72783 1833608 25083 61672 134858 581820 19694 469106 62575
95%Z.BE 1933093 130012 82664 129493 0 268748 0 13098 0 114274 0 0 0
sy il
14 15 16 17 18 19 20 21 22 23 24 25
K 89274 103072 0 446150 173194 156065 427482 64483 5033369 156679 32332 39780
30%ZHEE 200057 97271 108950 2570107 362820 353403 973884 134889 12209952 463425 58619 61469
50%ZHE 180082 95265 291998 2905321 378403 326070 947698 167845 10711379 550800 52309 50600
T0%ZEE 71663 10643 698013 3538063 452710 405996 1127922 169736 11941655 601819 71674 33609
95%Z.1E 0 0 330046 1941615142200 84947 393170 15474 4381937 209586 60605 0
%5 TNF-o 25536455 UPLC-QTOF-MS 154 EliL 2 i IgIE E AR A0 X B 4
Table S Correlation of TNF-alpha and chromatographic peak area of UPLC-MS fingerprints
5 RIERE g RIEKE e 5 RIKE e 5 RIKSE e RIKSE
1 —0.250 6 0.463 11 —0.078 16 0.497 21 0.337
2 0.331 7 —0.394 12 0.246 17 0.792 22 0.618
3 —0.784 8 0.516 13 0.424 18 0.530 23 0.597
4 0.477 9 0.196 14 0.163 19 0.500 24 0.889
5 —0.454 10 0.487 15 -0.417 20 0.593 25 0.041
% 6 NO #A¥EHR5 UPLC-QTOF-MS 158 Bk 2 i IgIg TR X LB 4> 4
Table 6 Correlation of NO and chromatographic peak area of UPLC-MS fingerprints
e 5 RIRFE -5 RIRFE 353 RIKFE e 5 RIKSE e RIKSE
1 —0.700 6 —0.085 11 —-0.722 16 0.315 21 —0.367
2 —0.464 7 —0.566 12 —0.554 17 —0.021 22 —0.535
3 —0.407 8 0.023 13 —0.084 18 —0.376 23 0.121
4 —0.114 9 —0.581 14 —0.611 19 —0.514 24 0.044
5 —0.653 10 —0.281 15 —0.504 20 —0.414 25 —0.740
REM 5T NO MU3Rik, NO ARG, el RN,

HEAIETBALA KN E 28 S i,
4.2 LPSiES RAW264.7 (AR A AEFE Y
KT EREN L NR8383. A ZH 44 bk 2
JEAM U937 VLA /NER R AZ E R J774A.1 .
Ana-1. RAW264.7 S5 2 R MiE 7T 9RE H FH B 40 B ik
AU, LPS & 2% F VR 4l B BE Rl 43, ] LA
SRABAUDT i A E R B A2 A M2 B ) M1 B
Az, 3 5 W 4T & SRR TS JRE R -, b T

P

b He

4.3 NO XTHREARE R N VSR

RAE AR ZIIRIIRAE, 78R 90E S [R]
IR AR 22 S0 1 RS, a4 25, i
HIMEZ A NO. NO BESE 2 0E [N G2 Y 77 19 3408
R, W2 IRBER TR, ERIEHIR B
R E U BT NO fEA YR N & AR,
PR, A O M RSB A . AR5 NO
(I 72 K FH 1) 52 Griess G5 e Nk, Griess MR
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PG MR, R, AR POV 28
B2 15 BRI AR A 200,
4.4 TNF-o XJZ0A05ETE )2 B2 B9 5200

X2 FRIIE 9 3% BRI PR B VF 22 95009 [ 55 VA 31 5
TNF-o /™S R0E R B 45 % V)06 R 1212, TNF-a
F&— PR 2 BTSN B KON R, T
ZEVEAM. T 45 R A= £ . TNF-o 7E%
985 R GERE SN R BB 5T, o] DAY IS P
hig, A AL RE T, 5 SR AIPTR RS,
SRR RS I TR B DA S AT A Al A 22 5 4R
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