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Study on anti-inflammatory mechanism and active ingredient of Gejie
Dingchuan Pill based on UHPLC-ESI-QE-Orbitrap-MS technology and TRIF/p-
IxBo/NF-kB/NLRP3 signaling pathway
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Abstract: Objective To explore the mechanism and key active substances of Gejie Dingchuan Pill for its anti-inflammatory effect.
Methods The chemical components with different polarity in Gejie Dingchuan Pill were extracted by petroleum ether, absolute
ethanol and ultrapure water in turn. RAW264.7 cells were treated with 2, 4, 8, 16, 32, 64, 128 ug-mL™" ether extract, alcohol extract
and water extract, then the cell viability was detected by CellTiter Lumi (CTL) luminescence and Calcein/PI staining to determine
the safe concentration of different extracts; Different extracts were used to treat LPS-induced RAW264.7 cells, then the release of

nitric oxide (NO) was measured by Griess reagent, the release of interleukin (IL)-1f and tumor necrosis factor (TNF)-o was detected
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by enzyme-linked immunosorbent assay (ELISA) to hunt the extracts with anti-inflammatory activity. The extracts with anti-
inflammatory activity were analyzed by ultrahigh performance liquid chromatography quadrupole/electrostatic field orbitaltrap high-
resolution mass spectrometry (UHPLC-ESI-QE-Orbitrap-MS), Western blotting was performed further verified the effect of
thioredoxin interacting protein (TXNIP)/p-nuclear factor kB inhibitory protein o (p-IkBa)/nuclear factor kB (NF-«B)/NOD-like
receptor thermal protein domain associated protein 3 (NLRP3) signaling pathway. Results The safe concentration of extracts was
below 64 pg-mL™". Compared with the model group, at the ethanol extract had a mass concentration greater than 8 pg-mL™', there
were a significant decrease in NO release (P < 0.05). No anti-inflammatory effect was observed at with ether and alcohol extracts
reaching a mass concentration of up to 64 pg-mL™". Ethanol extract significantly reduced the release amount of TNF-o and IL-18
(P < 0.05). A total of 36 main chemical components were identified in the ethanol extract. The Western blotting experiment verified
that the ethanol extract of Gejie Dingchuan Pill could inhibit the expression of NLRP3 inflammatory bodies, TRIF, iNOS, MCP-1
and p-IxBa in LPS-induced RAW264.7 cells (P < 0.05), but not affect the expression of TXNIP, TLR4 and MAPK signaling
pathway proteins. Conclusion Gejie Dingchuan Pill could play an anti-inflammatory role by inhbiting TRIF/p-IkBo/NF-xB/NLRP3
pathway and the synthesis of iNOS and MCP-1. It is speculated that palmatine, pseudo ephedrine, berberine, liquiritigenin,
jatrorrhizine and berberrubine are the key substances for Gejie Dingchuan Pill to exert anti-inflammatory activity.

Key words: Gejie Dingchuan Pill; tir-domain containing adaptor inducing interferon- § (TRIF); phospho-inhibitory subunit of
nuclear factor kappa-B alpha (p-IkBa); nuclear factor kappa-B (NF-«B); NOD-like receptor thermal protein domain associated
protein 3 (NLRP3); anti-inflammatory mechanism; active ingredient; palmatine; ephedrine; pseudo ephedrine; berberine;

glycyrrhizin; jatrorrhizine; berberine
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Table 2 Chemical components of ethanol extract from Gejie Dingchuan Pill

i &1 4 B 513 mlz M5 &1 B 5T mlz
1 INBEGH, CyH,,NO, 335.1158 | 26 5,7-dihydroxy-2-phenyl-6-[3,4, C,H,O,,  548.1535
2 HgyT C,H,NO, 351.1472 5-trihydroxy-6-(hydroxymethyl)
3 LB R CH,NO, 117.0789 oxan-2-yl]-8-(3,4,5-
4 iR CHNO,  337.1313 trihydroxyoxan-2-yD-4H-
5 £ K 8 T CHNO  165.1154 chromen-4-one
6 BRI H CHNO  165.1154 || 27 AT C,H,,NO,, 474.185 4
7 R NN C,H;;NO, 319.0845 | 28  7-hydroxy-2-(4-{[(2S,3R,4S, C,H,0, 418.1264
8  TRER-T-O-HEMEBEYT C,H0,  446.084 7 58,6R)-3,4, 5-trihydroxy-
9 WEE AT CH,0y, 460.100 7 6-(hydroxymethyl)oxan-2-yl]
10 AR LT CypH,;NO,  341.1629 oxy}phenyD)-3,4-dihydro-2H-1-
11 INBELT TR C,HsNO,  321.1002 benzopyran-4-one
12 N-H L R B C,H,NO  179.1310 | 29 5,7-dihydroxy-2-phenyl-6-[3,4, C,H,0,,  548.1535
13 SV N C,sH,,05 270.052 9 5-trihydroxy-6-(hydroxymethyl)
14 L-THA R CsH,NO, 115.063 5 oxan-2-yl1]1-8-(3,4,5-
15 1 i C6H,,05 284.068 6 trihydroxyoxan-2-y1)-4H-
16 HRE CisH,0, 256.073 5 chromen-4-one
17 TeMHFR-5-O-HIE M C3H,0, 333.1002 || 30 H A R CyH,0, 3381521
18 T E C,H3,05 4242248 | 31 N-H BE JRR 5 T C,H,NO 179.1310
19 5-¥% H L R CH(O, 126.0317 || 32 9-F285-10, 12-+ )\ —J&l  C,Hp,O,  278.224 7
20 N~ FH 5 JBR 25 C,H,NO  179.1310 || 33 PR R-T-O-M G FERS ST C,H0,  446.0850
21 13- 3L )\ Bk — 1 1% C,sH3,0;, 278.224 8 || 34 T2 CyHOs  352.0950
22 LRI = C,H 40 374.1004 || 35 WER CisH, 0,  286.047 6
23 HHEARDER C, H,004 368.1263 || 36  (22)-6-hydroxy-2-{ (4-hydroxy-3- C,H,0s;  284.068 6
24 SR B SR CpH;NOs  351.111 1 methoxyphenyDmethylidene]-2,
25  2-(2,4-dihydroxyphenyD-5, C,sH,Oq 422.173 3 3-dihydro-1-benzofuran-3-one
7-dihydroxy-3, 8-bis(3-
methylbut-2-en-1-y1)-4H-
chromen-4-one
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Table 3 Summary of anti-inflammatory active substances in ethanol extract from Gejie Dingchuan Pill

e WEMELK Pt 2 WL
1 /NBER 5 4 G /D5 A R B NEK 7 45 45, i NLRP3 78 M /A [y 21 250
2 BT N TRIF Z3A , 3k i 300 1 NF-«B & 5 38 3% (1475 1b
3 iR P iNOS [945 /3, i) 5 g e it
4 BRIEEHHONRRTEOR M kB BEER 1L , £ AR A kB o FR S 3M ) NF-xB 328 A\ A% , b i 310 1) NF-x B 46 JiE 38 2% (1375 1 )
5 DA P TXNIP I RIE , ] 5 g i ot
6 INBELT T NG MCP-1 [F 3R , 35 1T 00 1) 2 1 Jse it
7 P NEXIR ] TLR4 1 IE 5 32810 0 i1) NF-«B 28 AE 18 B 1635 44 ; #01f1] p-JINK . p-ERK . p-P38 % MAPK {5 5 i

5 [ FEIE 40 R RS
PRl AR HIH] NF-kB 48 5054 135 Ak, 5] I 3001 MAPK AS 250 5 , M H1180 28 05 g wil1e17)
9 HHE FAAR JE /MR NLRP3 25 [ 325K , 330 1 0 1) 8 R = o)

ee}
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Fig. 4 Effect of ethanol extract from Gejie Dingchuan Pill
on expression of NF-kB pathway protein (x+s, n=4)
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Fig. 5 Effect of ethanol extract from Gejie Dingchuan Pill
on expression of NLRP3 pathway protein
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Fig. 6 Effect of ethanol extract from Gejie Dingchuan Pill
on expression of MCP-1 and iNOS protein (x+s, n=4)
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Fig. 7 Effect of ethanol extract on MAPK pathway pro-
tein phosphorylation (xxs, n=4)
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Fig. 8 Presumption on anti-inflammatory mechanism of

Gejie Dingchuan Pill
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