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[ Abstract | Objective: To study on the spectrum-effect relationship between UPLC fingerprint and anti-
inflammatory of different extracts of Chuanxiong Rhizoma, in order to determine the active ingredients of this herb
and describe its network regulatory mechanism. Method: UPLC-Q-TOF/MS was used to analyze the components
in 8 different extracts of Chuanxiong Rhizoma. The anti-inflammatory effect of extracts was investigated by human
bronchial epithelial cells. The spectrum-effect relationship was established by grey correlation analysis ( GRA)
and partial least squares repression analysis ( PLSR). Molecular docking technology was adopted to predict the

targets of active components in Chuanxiong Rhizoma, and Kyoto Encyclopedia of Genes and Genomes (KEGG)
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database was employed to analyze the pathways in order to explain the anti-inflammatory mechanism of this herb.

Result: The 95% ethanol extract, 75% ethanol extract, 50% ethanol extract, 25% ethanol extract, crystal,
ligarine extract and chloroform extract all had anti-inflammatory effect on inflammatory cells, and 95% ethanol
extract of Chuanxiong Rhizoma was the strongest. Three anti-inflammatory components were senkyunolide A, Z-
ligustilide and neocnidilide. Z-ligustilide may inhibit the expression of downstream proteins by inhibiting the signal
transduction to play anti-inflammatory effect through cyclooxygenase-2 ( COX-2), extracellular regulated protein
kinase 2 (EKR2), protein kinase C ( PKC), Janus kinase 1 (JAKI), JAK2, JAK3, nuclear transcription
factor-xB inhibitory protein kinase 8 (1IKKB) and tumor necrosis factor-a ( TNF-a); but signal channels of
senkyunolide A and neocnidilide were COX-2, EKR2, PKC, phosphatidylinositol 3-kinase-a ( PI3K-« ),
PI3K-y, JAK1, JAK2, JAK3, IKKB and TNF-a. Conclusion: Senkyunolide A, Z-ligustilide and neocnidilide
are active components with anti-inflammatory effect in Chuanxiong Rhizoma. They may inhibit the expression of
downstream proteins by inhibiting the signal transduction to play anti-inflammatory effect through different targets,

which reveals the main active components, targets and mechanism of Chuanxiong Rhizoma and provides a reference

for further study of its pharmacological role.
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Fig.1 Total ion current of each extract of Chuanxiong Rhizoma under positive and negative ion modes
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Table 2 Correlation analysis of anti-inflammatory effect of
Chuanxiong Rhizoma extracts
5 P33 I 5 KK S
14 0.9310 12 0.902 3
24 0.926 8 22 0.901 9
25 0.926 5 2 0.900 6
23 0.924 7 6 0.893 3
17 0.920 6 26 0.888 3
1 0.918 6 18 0.886 8
7 0.918 6 11 0.885 2
9 0.9155 8 0.881 2
3 0.910 7 5 0. 880 4
10 0.909 2 4 0.576 0
13 0.906 2 15 0.4450
16 0.904 7 20 0.8415
21 0.903 3 19 0.839 6
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Fig. 2 PLSR standardized regression coefficients ( A) and VIP

values ( B) of anti-inflammatory effect of Chuanxiong Rhizoma

extracts(x +s,n=8)
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COX-2, ERK2, IKKB, JAK1, JAK2, JAK3, PI3K-a,
PI3K-y,PKC, TNF-a 1 i {4 53 7 Jf B % 42 [l 2R
FLIF R XM RS BAAE 20 RMSD 43 51
0.029, 0. 052, 0.204, 0.087, 0.037, 0. 150, 0. 091,
0.042,0.041,0. 065 nm , i3 B 4> T %t 43 7] L) 8 & 5
g R . R 3R o TR A 3 R 1 1
eGP CFENTE N TR A R Z-B5 25 YR B e IR P4 1 )
HEAT ORI, L3R 3. S5 SRR B Z-B5 7% o4 1R TT AE 8 i
COX-2,EKR2,PKC,JAK1,JAK2,JAK3 ,IKKB, TNF-a
FHELAR RAE 5 5 1% 4, 520 3R 1 2R3k, RIEPLR
VER s BENTES O TR A I8 e DK P9 i A) RE S8 i COX-
2,EKR2, PKC, PI3K-a, PI3K-y, JAK1, JAK2, JAK3,
IKKB, TNF-o BH % 2 4E {7 & 15 3% , 5 W K il 5 H
Tk, REHIREN

F3 JIBEPRREERSSMEEENS FHREEERRE

Table 3 Molecular docking of anti-inflammatory active components

in Chuanxiong Rhizoma and these selected proteins kJ+-mol ™!
HEH Z-H AR P ik NS AR A BIIK AR
COX-2 120. 174 6 126.940 5 124.022 4
ERK2 115.071 0 116.365 8 123.489 9
IKKB 111.931 1 110. 860 3 115.322 6
JAK1 118. 669 3 114.858 8 119.496 9
JAK2 111.861 6 142.702 4 124.258 9
JAK3 111.861 6 142.702 4 124.258 9
PI3K-« - 107. 126 4 105.985 3
PI3K-y - 111.973 8 113.035 4
PKC 129.209 7 119.299 7 140. 064 4
TNF-a 87.536 0 105.623 2 106. 833 8
3 iFig

ARSI S T ) E R ECY) ) UPLC 48 80 3,
90 AN T 51 B BB 8 )1 5 4 O R A 4 A
RAGHEIRIE F 8 PO [ )12 4 B AT AR 2 13,
G 5000 R S ) R MR B (1 x 1077,1 x 10771 x
10741 x 10 7" g L71) Il & S UM B0 B0 4R 06 1k, 45
R R 1 x 1077 g L7 BT R T MR AF
R A 1 x 10 7 g LT RS R AR 4 2 T i
JEE DTS A5 SR B v W JE I, e
SR 2 JCRE W o 3 Ak WE R S (MTT ) 4 Jfd 35 g Az
CERERAHE S IH LB LS, Y% R
A2 0 AN R A A B T I o R

AL, Gt R ER ALRKHAT GAR 5
PLSR , AJ DL T 4 [ b 53 7 )11 25 k2 153 5 90 R 245 3%
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Fig. 3 Targets of anti-inflammatory active components in

Chuanxiong Rhizoma and their related pathways
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