5527 45 16 1] FEXRAFFERE Vol. 27,No. 16
202148 H Chinese Journal of Experimental Traditional Medical Formulae Aug. ,2021

T UPLC-QTOF-MS/MS Fll TCMIP 14 £z 116 97
2 R A O AR I Mk B o 1k M PR AL 29 A

EH4, B ral, RKER, NES', RERE', X", H#HER"T
(1. PEFEHFR PHARLH, LF 100700;
2. kmBA XS, %M 110000; 3. R EEFERR FKE, ®E 712046)

[(FE] B K S 8O A €35 - DU A% AT AT B 8] BT 3% % (UPLC-QTOF-MS/MS) Fl 1 [ 24 % £ 25 JL 2: iF 58 F &
(TCMIP) 4R S2 Wi A 97 28 KU 5G9 8 (RA) 19 32 223 M i 43 MIPE I LI . 77 3% : R FH UPLC-QTOF-MS/MS, 435Il 7E 1F. (71
T BT X S W 5 W D i Ak S a0 R AT E VA3 L BB AR 0.1% TR KW (A ) -2 (B) 6 BE 6 i (0~10 min, 0.2%~
20%B; 10~20 min, 20%~40%B; 20~25 min, 40%~50%B; 25~33 min, 50%~98%B; 33~35 min, 98%~0.2%B) , H I % i, B J5
(EST), A4 75 [ m/z 50~2 000 ; 5T TCMIP, 5351 3R HUZE Wt T 91 5 GIE R RA B 468 3 $EAR B AT -UE-J7 " R A0 17, B 4R A
B FZE RO P OGS SO AR , 3 — 2L $E AT 85 (1 -2 1 A B AR (PPL) 2% S AE W DR & 42 o0 BT o 85 R < 76 1E fh B 1
ST % T LW BEEE P 81 k2 43 5 A FH TCMIP Wi 4 3150 26 Ak 2 i 43 % 17 1) 283 A BE HE A5 , RA X I 11 7 4~ ¥ s ik
B, DA K B ) A 5G9 215 AN HE R o 229 IR -7 7 DG B A3 BT B I 4 AR MR AR A B A5 O SR e T 17 AN DG ERTE TR A
O3, ERON SR RN RR 2R ML S3  H TEEW e 7AA%O RE AR B SRS X ¥ (TNF) , #% 8% 5 A 5 -« B I #43 1(NF-xB,),
JT 28 ML A% PR F 4 (HNF4A) 8% 32 R WK M 3C 41 A b1 L(NR3CL) , ik Ak 4y il 14 38 5 ) 800 32 1 y (PPARG) , B 32 /R W K T 1H
A1 4(NRTH4) A 32 A3 B0E LT 1(NCOAT) , ¥15 50 AH O, I P il A 24> 5 10 R 34 428 AH OG5 ¥ X 1) RA AH G % &=
LN PPAR« T A TR 26 38 45 SR RE T8 % , LA KBV R 6 R A AR DGl i . 58 W ST ST H R BR & v B 20 R - S 00 20 1)
W T 252 W7 22 B 43 X 22 4% 4 38 S R IEL VTR R O 38 3% 1 TR 45 VE L R B2 EA T RAVE FIBLR 09 TR A B B B0 T B4l

[REER] 2, A, OB R, b2 lisr; EIPLE; RAE; MR

[FE4SZES] R22;R857.3;R28;0657 [ZBEFRIRFG] A [XEHS] 1005-9903(2021)16-0131-10

[doi] 10.13422/j.cnki.syfjx.20211049 (338 HARBH ] AT http . //www.syfjxzz.com BY, http: //cnki.net

[ o) 2% H R 3t 3k ] https://kns.cnki.net/kems/detail/11.3495.R.20210220.1401.001.htm1

[M&HAE] 2021-02-20 14:13

Screening of Active Components and Analysis of Mechanism of Dipsaci Radix in Treating
Rheumatoid Arthritis Based on UPLC-QTOF-MS/MS and TCMIP

WU Dan', CHEN Hong'?, JIANG Hong', ZHANG Mei-qin', SHI Chen-jing',
JIAO Yuan-yuan', WANG Ping"", XU Hai-yu'"”
(1. Institute of Chinese Materia Medica, China Academy of Chinese Medical Sciences,
Beijing 100700, China; 2. Shenyang Pharmaceutical University, Shenyang 110000, China;
3. Shaanxi Institute of International Trade & Commerce, Xi'an 712046, China)

[Abstract] Objective: To explore active components and mechanism of Dipsaci Radix in treating

rheumatoid arthritis (RA) based on ultra-performance liquid chromatography coupled with quadrupole time-of-
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flight tandem mass spectrometry (UPLC-QTOF-MS/MS) and Integrative Pharmacology-based Research
Platform of Traditional Chinese Medicine (TCMIP). Method: UPLC-QTOF-MS/MS with electrospray
ionization (ESI) was used to qualitatively analyze the chemical components in methanol extract of Dipsaci Radix
under positive and negative ion scanning modes. The mobile phase consisted of 0.1% formic acid aqueous
solution (A )-acetonitrile (B) for gradient elution (0-10 min, 0.2%-20%B; 10-20 min, 20%-40%B; 20-25 min,
40%-50%B; 25-33 min, 50%-98%B; 33-35 min, 98%-0.2%B) , and the scanning range was m/z 50-2 000.
Based on TCMIP, candidate target groups of Dipsaci Radix, RA and syndrome with Yin deficiency of liver and
kidney were obtained, and correlation analysis on "disease-syndrome-prescription" was used to enrich the main
active components and key targets. Cytoscape 3.8.0 and STRING 11.0 database were used to construct protein-
protein interaction (PPI) network diagram. Metascape platform was used to analysis gene ontology biological
progress and Kyoto Encyclopedia of Genes and Genomes (KEGG) signaling pathways. Result: A total of 81
ingredients were identified by UPLC-QTOF-MS/MS. Based on TCMIP, 283 candidate targets corresponding to
81 ingredients, 7 RA related targets and 215 genes corresponding to syndrome with Yin deficiency of liver and
kidney were collected. With further correlation analysis on "disease-syndrome-prescription”, 17 key active
ingredients were predicted, mainly including saponins and fatty acids of Dipsaci Radix. It mainly involved 7 hub
targets, namely tumor necrosis factor (TNF), nuclear factor-«B subunit 1 (NF-«B,), hepatocyte nuclear factor
4 alpha (HNF4A) , nuclear receptor subfamily 3 group C member 1 (NR3C1) , peroxisome proliferator
activated receptor gamma (PPARG) , nuclear receptor subfamily 1 group H member 4 (NR1H4) and nuclear
receptor coactivator 1 (NCOA1). All of them were related to inflammation, and two of them were related to bile
acid pathway. The 7 hub targets and 7 pathways played an important role in RA were screen out, including 4 bile
acid related pathways and 3 inflammatory related pathways. Conclusion: UPLC-QTOF-MS/MS combined with
TCMIP preliminarily elucidates the regulatory effect of multi-components in Dipsaci Radix on several pathways
related to the inflammatory response and bile acid synthesis and metabolism, which lays a foundation for further
study on the mechanism of Dipsaci Radix against RA.

[Keywords] Dipsaci Radix; integrative pharmacology; rheumatoid arthritis; chemical components;

mechanism; inflammation; bile acid
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Table 1 Search words of related syndromes of Yin deficiency of

liver and Kkidney in RA

I PR e B e IR 5%

KK joint swelling

FH548JF  abnormal joint morphology
WU YESR  myalgia

Ja AN R

limited elbow movement, limited shoulder movement,

limited wrist movement, limited of movement at ankles

M B R %X low back pain,abnormality of the knee

Sk jerky head movement
RENII) tinnitus

PN insomnia

[ 30N night sweats

WL/ E tongue telangiectasia
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Table 2 Components identified from methanol extract of Dipsaci Radix by UPLC-QTOF-MS/MS under positive ion mode
Vg5 t/min m/zSEME S/ppm W Jj {E JnAE 53 wEw Y=
1 082 3651056 03 62926 +Na,+H,+NH, C,H,0, &k 325.112 8,203.052 2,169.067 8
2 0.88 150.0909 —2.8 228204 +NH, CHO RS 102.053 9,90.045 1
3 088 150.0909 —-2.8° 228204 +H C,H,NO venoterpine 132.0800,117.056 4
4 237  95.0485 —6.7 2192 +H CHO 77.037 8,72.937 1,65.038 6
5 480 208.0968 —0.1 559577 +H C, H,,NO, cantleyine 190.085 9,176.069 4,158.059 4
6 513 165.0900 —5.9 3133 +H C,H,0, T & 135.079 2,97.968 1,96.960 2
7 618 6292816 1.9 804 +H C,H,,0,, laciniatoside V 215.091 3,179.070 0,109.064 0
8§ 6.19 123.0810 —4.6 4871 +H CH,O  2,4- I 109.064 1,105.069 1,91.053 4
9 619 167.0699 -2.0 2059 +H CH,0, Jhikm 151.074 9,137.059 0,109.064 0
10 6.19 394.1709 0.4 77 532 +NH,,+H,+Na C,H,,0,, demethylsecologanol 341.123 1,215.091 3,179.070 0
11 619 109.0641 —6.0 9718 +H CHO  ABHI# 91.053 4,79.053 5,77.037 9
12 677 3551027 1.1 271097 +H,+Na C,H,0, &5 163.038 8,145.027 9,215.052 1
13 6.79 353.0864 6.0 5875 +Na C,H,0, dipsaicin 163.038 8,89.037 8,117.032 8
14 7.7 181.0490 -2.9 7301 +H CH,O,  mmHERz 163.038 5,145.027 9,135.043 5
15 7.47 240.1231 0.4 5180 +NH,,+H C,H,0, 4B% WK 2K 136.061 3,148.061 4,137.059 7
16 7.55 176.0702 —2.1 35616 +H C, H,NO, % JLh#H 146.059 3,118.064 0,117.056 4
17 793 127.0386 —-2.9 77947 +H CH,O,  5-F% B A 97.027 7,69.032 7
18 793  99.0433 -7.9 1154 +H CH,OO, HpEE 69.0327,81.032 7,83.048 5
19  7.93 359.1335 —0.5 180779 +H,+Na C,H,0, M 197.080 8,127.038 5,111.079 8
200 7.99 4131413 —12 75 654 +Na,+H,+NH, C,H,0,, &1 229.106 6,203.088 6,109.064 1
21 841 153.1268 -3.7 1093 +H C,H,O0 &HAE 135.116 2,95.084 6,111.079 7
22 949 137.0952 —6.9 1324 +H C,H,,0  2-ethyl-4-methylphenol 109.063 6,105.068 9,93.068 8
23 10.10 8383312 -33 2116 +NH, C,H,0, ZWitE 475.209 1,193.085 6,130.049 2
24 1040 189.0904 9.7 1585 +Na C,,H,0, 12-dimethoxy-4-ethylbenzene  137.058 7,107.048 0,119.047 5
25 1040 207.1010 -2.9 1008 +H C,H,0, ZMT %Nk 161.058 6,137.058 7,107.048 0
26 11.10 5872328 -1.1 68 981 +H C,,H,0,, laciniatoside VI 464.191 0,197.080 7,179.070 0
27 1120 7712663 —2.5 29 177 +Na,+H,+NH, C,H,0, A3 I 554.222 6,389.158 7,197.080 7
28 11.40 517.1339 —0.3 95338 +H,+Na C,H,,0,, 3,4--O-WNnjk 3k 25 7 iR 499.123 4,319.080 9,163.038 5
29 11.60 6552599 4.0 1782 +Na C,H,0, ZWiirG 337.091 0,238.106 7,191.069 5
30 11.90 3931119 -9.4 21319 +Na C,,H,,0,  5-Wimwl it 2= 7 12 B 357.1179,213.075 5,151.038 4
31 11.90 5852189 1.9 756835 +H C,H,0, AL EH 423.165 1,213.075 5,151.038 4
32 12.00 107.0486 —5.0 11677 +H C,HO W 105.068 4,81.068 8,77.037 7
33 12.10 7642970 —0.1 231020 +NH,,+H C,H,0, RAEHEI 585.218 5,423.1652,213.0759,151.038 7
34 13.10 531.1653 0.0 4659 +H C,H,0,, 3.5-0-MIMEREHE A TR TS 382.128 3,361.118 8,211.096 2
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iR 2
W5 1 /min m/z SSAH 8/ppm MR B fH TnATE ¥ 53T lzg ] WHET
35 1320 8432902 1.0 3570 +Na C,H,0, ZiWitrcC 492.222 7,471.220 1,138.054 4
36 13.40 389.1442 0.0 1266 +H C,H,0, Wi Tir 227.0912,213.075 6,195.065 0
37 13.40 8152955 1.4 6013 +Na C,H,,0,, triplostoside A 423.165 4,389.144 0,227.091 2
38 13.50 14925530 2.3 316896 +NH,,+H,+Na C,H, 0, Z:WiiFA 1133.411 1,809.303 3,581.203 3
39 1350  791.2931 —4.8 48444 +H,+Na,+NH, C,H, 0, RL3EHRAFT 581.203 3,211.096 2,193.085 3
40 16.00 7514602 —3.4 28029 +H C,H,0,, dipsacobioside 455350 9,437.340 4,409.345 3,189.163 3
41 16.50 1259.6040 0.4 79150 +Na,+H,+NH, C,H,0, KHELLEIFH 1113.540 4,913.513 6,751.461 9
42 17.00 1092.5930 —1.6 120863 +NH,,+H,+Na C,H, 0, JIZ:Wiai2 951.490 7,437.341 4,203.179 3
43 17.00 1092.5930 -1.6 120863 +NH,,+H,+Na C,H,0, MKHTZLKEI L 951.490 7,688.326 1,619.419 3
44 1720 221.1898 —0.8 1074 +H C.H,0 A% 187.148 1,147.116 6,119.085 0
45 1720 767.4580 0.5 58943 +H,+NH, C,H,0,, HN saponin F 391.336 5,215.179 7,201.163 9
46 1730 946.5385 1.6 3362886 +NH,,+H,+Na C_H,0, AKiligi{D 455.3530,295.102 9,207.174 7
47 17.30 946.5385 1.6 3362886 +NH,,+H,+Na C,H, 0, JIZW 24V 437.342 3,295.102 9,207.174 7
48 1730 207.1744 0.5 17 053 +H C,H,0  2,4-TURUT HIER 189.163 9,177.163 7
49 1730 4733632 1.5 18360 +H C,H,0, W& ZHIT 437.3423,409.347 2,207.174 7
50 19.40 814.4948 0.1 131 154 +NH,,+H,+Na C,H,O,, dipsacussaponin A 425.341 5,207.174 3,189.163 7
51 20.10 930.5433 1.3 1103149 +NH,,+H,+Na C,,H,O,, 3-O-L-arabinose-ivy sapogenin  439.357 7,191.179 1,145.048 7
52 20.10 4573675 —0.2 6514 +H C,H,0, giganteaside D 249.184 6,205.194 3,203.179 0
53 20.10 205.1942 —4.4 1596 +H C,H,  B-AME 191.179 0, 189.163 2,95.084 3
54 21.50 1353.6720 2.7 15670 +H,+Na,+NH, C,H,,0O,, dipsacussaponin C 751.463 4,455.352 0,437.341 6,279.106 1
55 21.60 1221.6280 1.1 24271 +H,+Na,+NH, C,H, 0, dipsacussaponin B 751.461 5,688.326 2,437.340 8
56 21.60 1221.6280 1.1 24271 +H,+Na,+NH, C,H,0, japondipsaponin E, 751.461 5,688.326 2,437.340 8
57 22.80 2982739 —0.4 7725 +NH, C,H,0, Wil 97.100 5,81.069 2,79.053 4
58 24.40 6273873 0.9 48 777 +Na,+H C,H,0, akebia saponin PA 455.351°9,437.341 7,409.346 5,391.336 0
59 2690 3583684 1.3 168210 +NH, C,H,0, 7TEA LT 85.099 6,97.063 5
60 2690 249.1846 83 6 085 +Na C, H,0, WMk 184.072 0,111.078 7,104.106 0
61 2690 3143418 0.1 5419 +NH, C,H,0  M&hz 203.178 6,189.162 7
62 27.00 2792320 9.3 110377 +Na C,H,0, it 97.099 3,69.068 2,89.057 9
63 27.10 4373752 —0.5 1351 +Na C,H,,0 B-7+ 227.178 0,221.152 7,219.173 4
64 2720 2772164 93 65997 +Na C,H,,0, hexadeca-1,4-lactone 179.141 9,81.068 0,95.083 6
65 2720 179.1419 6.9 8 725 +Na C,H,0 B[k 122.096 4,99.078 9,79.053 3
66 2730 2492214 0.5 3852 +H C,H,,0 phenol-2,4-dimethyl-nonyl 165.126 2,151.110 8,133.099 8
67 27.50 279.1592 0.5 9 468 +H,+Na C,H,0, ABZ WK T K 149.022 5,121.027 4,105.032 3
68 27.80 291.2320 0.6 3433 +H C,,H,,0, 6,9-octadecadiynoic acid methyl 184.0720,163.111 4,122.096 4
ester
69 27.80 3242902 1.7 52 656 +NH,,+H C,,H,,0, ethyl 9,12,15-0ctadecatrienoate ~ 291.232 0,247.205 5,95.085 4,89.059 4
70 28.10 2802636 0.3 3336 +NH,,+H C,H, 0 2,4,6-=RUT HIKH 149.095 7,147.077 7,245.226 3
71 28.10 2932472 7.2 1 546 +Na C,H,0, #HFHEmR T HE 257.2472,89.059 0,85.100 5
72 28.10 300.2898 0.2 14 375 +NH, C,H,,0, JH-13-+ /il iR 227.2000,165.126 9
73 2830 2772161 8.4 2330 +Na C,H,0, ffuhm 95.084 5,81.068 7,67.053 0
74 29.60 391.2846 0.9 2387 +H C,H,,0, ZBA R 52 149.022 5,122.096 4,106.905 1
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R3 SWERAEABSFEITHNLFERS UPLC-QTOF-MS/MS £ &
Table 3 Components identified from methanol extract of Dipsaci Radix by UPLC-QTOF-MS/MS under negative ion mode
IE5 t/min m/zSCMME S/ppm W IR I, o Fa &Y R BT
1 0.81 387.1100 -0.2 712974 +HCOO,-H C,H,,0, i 179.056 3,133.014 4,101.024 5
2 263 252090 0.5 2966 +HCOO C,,H,NO, cantleyine 179.056 2,130.066 3
3 455 1650600 2.7 5620 —H,+HCOO C,H,0, J}iZH 149.061 2,133.029 9,107.050 6
4 531 3751300 -1.3 31310 -H,+HCOO C H,0, D&k 213.076 6,151.076 1,125.060 5
5 6.19 3751300 -1.1 981104 —H,+HCOO C,H,0, demethylsecologanol 213.077 2,191.056 4,169.087 3
6 674 177.0600 2.6 2551 +HCOO CHO  WH:® 161.025 0,149.061 8,85.029 6
7 676 353.0900 -0.3 631850 —H C,H,0, &RIFH 191.056 9,161.025 0,135.045 5
8 68  389.1100 —1.0 29097 +CH,COO0  C,H,0, dipsaicin 281.066 5,193.014 5,149.024 8
9 7.18 179.0400 2.1 230399 —-H C,H,O,  WmMERR 135.045 3,134.037 5
10 7.18 179.0700 5.5 5511 +CH,CO0  CHO  HZ 96.960 2,89.039 7
11 7.86 433.1300 —1.7 11 663 +HCOO C,H,0, WiHE&FH 375.131 4,353.087 3,213.077 3
12 7.93 403.1200 -0.7 1316039 +HCOO,-H C H,0, =T ¥ 227.0929,191.056 7,125.025 0
13 7.99 4351500 —0.9 571984 +HCOO,-H C_H,0, ST 337.092 5,227.0929,101.024 9
14 11.14 7932800 —0.4 530842 +HCOO,-H C,H,O, EELF I 585.218 3,485.165 7,227.092 4
15 1126 369.1200 —0.9 2840 —H C,H,,0,  5-WimEREZs 7 /% g 267.064 8,207.066 1,97.029 3
16 11.37 5151200 -0.3 1309188 —H,+HCOO C,H, 0, 3,4-—--O-MInFkIE%s 7 ik 353.087 7,191.056 3,135.045 3
17 1155 865.3000 —1.3 4516 +HCOO,-H C,H,0, ZWiiFc 731.246 1,603.270 3,409.149 2
18 1191 791.2600 1.2 3884080 +HCOO,-H C,H,0, RZEHF 583.203 4,515.120 0,459.150 1
19 12.63 5852200 0.4 27 142 -H,+HCOO C,H,0,, laciniatoside VI 513.1612,353.087 3,191.056 2
20 12,66 529.1300 —1.2 645 —H C,H,,0,, methyl 3,5-di-O-caffeoyl quinate 515.119 0,339.050 5,173.045 7
21 13.08 529.1300 -2.5 10236 —H C,H,,0,, methyl 4,5-di-O-caffeoyl quinate 353.086 8,299.092 7,179.034 8,135.045 3
22 13.13 5291500 -2.1 18 464 —H C,H, 0, 3,5-0-ZWMMERER: 4 TR TR 382.128 1,339.086 8,297.097 2
23 13.36  837.3000 —0.5 84 653 +HCOO C,H,,0,, triplostoside A 745.2559,629.244 3,495.149 9
24 13.46 1473.5000 —1.6 898583 —H CyHyO,, ZEWitr A 1293.443 6,1083.354 7,851.292 5
25 13.47 8352900 —0.1 25080 +HCOO,-H C, H,0, AL3EERIFI 736.252 4,459.150 0,101.024 5
26 13.59  583.2000 —0.6 745756 —H C,,H,0, REZEHETAFI 373.113 2,353.087 1,193.050 8
27 16.30 1119.6000 —2.1 21210 +HCOO,-H C,H,0,, KHEEZLKBITL 844.368 0,749.448 5,179.057 2
28 16.50 1281.6000 —1.0 1172017 +HCOO,-H C,H,0, KHEHLLEHH 1057.5579,911.501 3,323.098 6
29 1695 1119.6000 —0.9 755182 +HCOO,-H C,H,0, JI4:HiaFra 927.496 2,749.448 7,603.390 5
30 17.26  973.5100 6.3 2633108 +HCOO,-H C,H,0, A D 603.391 4,323.098 3,179.056 7
31 1726 9735100 6.3 2633108 +HCOO,-H C,H, 0, JIZK2{FV 603.391 4,323.098 3,179.056 8
32 19.40 8414600 0.9 238948 +HCOO,-H C,H,O,, dipsacussaponin A 471.347 2,619.385 5,325.200 9
33 19.58 8114500 1.0 287497 +HCOO,-H C,H,0O, HN saponinF 603.390 3,207.050 6,309.205 9
34 20.07 957.5100 0.4 1770767 +HCOO,-H C,H,0O, 3-O-L-arabinose-ivy sapogenin  821.397 0,587.3957,323.097 9
35 21.46 1351.7000 0.4 702024 —H C,H,,0,, dipsacussaponin C 1205.594 8,927.496 3,749.448 7
36 21.56 1219.6000 —0.3 712849 —H,+HCOO C,H,0, dipsacussaponin B 1073.552 5,823.412 5,749.449 0
37 21.56 1219.6000 —0.3 712849 —H,+HCOO C,H,0,, japondipsaponin E, 1073.552 5,823.412 5,749.449 0
38 23.59 7954600 2.1 174 544 +HCOO,-H C,H,O,, dipsacobioside 603.390 8,525.358 2,455.352 6
39 2439  649.4000 —0.4 925182 +HCOO,-H C,H,O, akebia saponin PA 471.347 3,290.966 0,152.995 7
41 2625 3152500 -1.6 2692 +HCOO C.H,0, TLkim 223.206 1,152.9957,116.927 9
41 2628 2852100 —0.9 1122 +CH,COO  C,H,0, K HEiHmR 152.9957,121.102 4,78.958 8
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gR3
&S t/min m/zS0MME 8/ppm  WARIMH  MFIETF 5Tl sy’ e B
42 26.92 471.3500 —0.6 89968 —H,+HCOO C,H,O, #WHHERI T 233.1549,203.108 5,149.097 7
43 28.19 219.1800 0.9 2833 -H CH,O0 aME 147.0815,116.927 9
44 2824 2511700 -0.5 2213 +HCOO C.H,0  24-ZRUT 3R 130.087 7,116.927 9
45 2824 211.1300 0.3 1146 +CH,COO C,H,O carvotanaceton 116.927 9,99.924 9,96.960 2
46 2824 2532200 0.2 1357 -H C,H,,0, #trAgmmR 125.097 4,71.013 4,111.081 3
47 28.55 4553500 —02 355613 —H,+HCOO C,H,O, giganteaside D 407.331 4,392,315 8
48 2859 2792300 0.1 65403 —H C,H,0, Wil 101.060 9,195.139 0
49 30.51 621.4400 0.0 31820 +HCOO C,H,0, PHLHETT 493.404 7,339.197 3,325.181 3
2.2 ZEWHIAYY RA BY R -UE-T7 " S I M 45 0 Bt acids and bile salts) , £¢ 27-5% H& B [ B2 79 A5 fig A1 JE
221 HZOER A LT TCMIP v2.0, 43 5 DL 22 W il £ & A (synthesis of bile acids and bile salts via 27-

AR LA 44 FR TR A I PR 26 PR 7] 5% KB 44 Bk ol
KR TR R, T R T A A IR A B 2
fige 126 B8 b 283 A4~ I EF BA R IR AH SCEE AR 215 1, RA
AHOCHEAR 74> o T8 PR TR A% - I 1) 7 G B R 2% v St
AT R 504 o LIS VR A B AL
BR RAR 2 TR S R X 3 A R B T AR S
DFEAR A5 2] 7 DO ER 23 5 D R RSB A T
(TNF) , B % s I 1 -«B W57 1(NF-«B, ) , T 41 il
B I 4o (HNF4A) |, 1% 32 1K I 58 % 3C 4 A 61 1
(NR3C1) , o % 1k ¥y B 14 39 580 ) B 06 2 1Ky
(PPARG) , B 52 VK W 5 % 1H 41 57t 4(NR1H4) Flk%
ZARHE S N 1(NCOAT) .

2.2.2 RO A B R B R A% O SR 5 A AT
XoF I 4 A 27 1 A AT B A SR T R O O B A
Bt =3 1 A R O By SRR F) 17 A0
4,43 ) oA iR R , + -k BE R , dipsacussaponin B,
dipsacussaponin C, japondipsaponin E,,
dipsacobioside, JK i & 2 & B4 H, A B2 D, B
i R, A &2 5 T 2, B A T R |, 3-O-L-arabinose-ivy
sapogenin, dipsacussaponin A, JI| ZZ Wi 24 V , K #i
BALWRBAT 4, )N ELH 217 2, HN saponin F,,
2.2.3 GEEKEESN A 1T AL B BT R
10 B8 S5 AT Reactome i [ & 4 73 #7 , LA P<0.05 K
i 1 2% 1, w2 9 Al B L & i — 2P A i 3
kT DT 7 455 RA AT RE A O 9 I,
5 3 25 R E AH C 8 % [ 2 K 5 5 18 B (nuclear
receptor transcription pathway) , [ & g JIiF 40 it 4 1k
H 3 A ¥ (transcriptional regulation of white
adipocyte differentiation) il PPAR« # 1 FE (A 3¢ ik
(PPARA activates gene expression) ] Fll 4 £ A R A
O 38 #% [ IR 2 A I R 1 A B (synthesis of bile acids
and bile salts) , 0 i 1 I0 £k 1) 9/ ¥£ (recycling of bile

hydroxycholesterol) Fll £ 75 3 JIH [ fist (1) IH iR A1 JH
£ & B (synthesis of bile acids and bile salts via 7a-
hydroxycholesterol) |, &7~ 2 Wi 7] G 3= %238 2o 0 1
PR 25 B o3 1 B RN AR, DA K AR A AH OC 3 I & 48 %)
RA AT E

224 E-IE-JT U ORHRAZ O AR Sr BT R T AR
J7 RA B BT AE A9 17 A %0 8058, 7 4 %0 30 0
FI T S50, ) 24 B - 1 G - -3 B A 0 I
45 B 2% &1 rh B AN s R X N £ Ak IR B
TELEITEIRIT RA FEA Z 5 (2 2 RN
PRI R U, B 32 2020 5 48 0 - P2 A OC 3 i A IE
1% 5 WA IR O 8 6  #E % RA MR ITVE T o

2.3 ZOHARI PPLIMZS A3 Hr 4% 7 A0 B
f£ % STRING 11.0, 12 i Cytoscape 3.8.0 i#E47 [ 2% 4
AR AT WAL A5 A% 0 B AT A PP EAE M 4%, WA 1
PPI W 2%t 4 5% 7445 s il 14 2k 1. Horp ,NR3CH,
NCOA1,NF-«B,, PPARG X 4 4~ 5 78 I’ 28 v %2
R, R W HAE PP 2% rp k4% 5 SR HT , T A0 o 21
WHIB YT RA 19 S AR

NF-xB
/ PeARG
TNF
degree

I 6.00

NCOA1 4.50

HNF4 / 3.00

NR1H4

Bl 1 ZEETIETT RA B PPIED M4
Fig. 1 PPI core network of Dipsaci Radix against RA
2.4 ZEWRYT RA LAY GO SE N T RE /- X4k

WiriB 7 RA [ 74200 8 kAT GO & 420 1 , i ik
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GG S S BAHOC, BN R (RNA) RS
ity 1 J5 3l % S 0 1E A e S R 45 6 R 4R R G
AP IZ R (DNA) AR 1 5% 5 1E /472 55 78 CC 43
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2 B 4t e N R 53 5 7E MF A v, B SR O J — g
GGt R ARG 28 I R RIS TR X %
IREE G k)R X DNA 25 G T RE .
3 itig

RA & —Fi 4 B R5E Ve , Hos 2R 4 o502 5
LLYEMMWE IR B REMA ik, 6K LE A
BB A 245 ) 3 5 e A o TR AR AR AR E SR
IE , DT Bt R o B2 T HL A A LR A 2k
PréE DAL, & T RA W 01 JH B B R E (R 36 97, 97 &L
BD0 . H H F B2 6 220 R T RA YY) o SR il #
YE I HLHI B BF 58 . A iz il UPLC-QTOE-MS/MS,
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2R A ST bl A A T M SR Tk b e R U
A2 a3 e T A S B A T A T T i
JI I e Ak A W) TC T R I 8 ) A AL O
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P 5T e 22 JOR A5 8 43 140 Wie) iy 42 5553, ¥ LA A 81

BB B4 I, 45 A TCMIP v2.0 X 42 W7 36 77 RA
8 = R R TS i 1 W B e ) 5 20 TR 2
T SEWTIRIT RA AT RE MY 17 A K EENE 4 o, 7 %
O HE SR 7 S0 E B I 20 o A SR
fi 1 OH A U bR Bl BT A AR
dipsacussaponin A, B, C FllJI| £E Wi 2141 V 3% & 22 W7 i
TRy o Y E , 22 W7 S X R SR A/
BRU - 56 i ik EL A S AR R e w1 B
21 Ji bk B 983 -2 (Bel-2) , T I 2 e A R K A R 4
fiff ( Caspase)-9, Caspase-3 1 Bel-2 #1 3¢ X 25 1 (Bax)
B 23k 0 TR S R T, T A 80 i AR 4
LR T 4R R A0 M P RE , B R R
T g B AR R O E AR KRR D
A 38 ) I8 5 PPARG 38 #4170 il i 22 B (LPS) BLIE 1Y
/IN B S5 40 L 58 A SN, & AT R AR T H A v
Ik J00 461 1 T 4 MRS I TNF-a, 40 A (IL) -6
FUIL-18, 5 3 B AH OC 8 (1 3R 58 42 1 A8 7 1 40 g )
B AN AR, ELAT VAT R SR 0 T Sk
0BT H 7 AR R D R 28 B 0 R RA B — e IR T AR
F o G, PRS2 5E TR T S0 P R R DR 4 R 1) 1
R A 1 U (Sre) FE O I 2 R Y w2 R UK 2
(Pyk2) By 3 IE , DA T4 ) 5 5 98 vh B e T i 1 I B
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