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Screening on the effective components of Foeniculum vulgare Mill. cortex against
liver fibrosis and its mechanism based on spectrum-effect relationship
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Abstract : In order to explore the chemical constituents of Foeniculum vulgare Mill. cortex in the treatment of liver fibrosis,
and to reveal its pharmacodynamic material basis and mechanism of action. In this study, UPLC-Orbitrap-MS/MS technology
was used to qualitatively identify the chemical constituents of the ethanol extract, petroleum ether fraction, ethyl acetate frac-
tion, n-butanol fraction and water fraction of the F. vulgare cortex. According to the mass spectrometry fragmentation rule, ref-
erence substance verification and literature search,58 common compounds of each component were speculated and identified.
MTT assay was used to detect the effect of each component on the proliferation of HSC-T6 cells, and the potential active com-
pounds against liver fibrosis were screened by spectrum-effect relationship. The results of spectrum-effect relationship showed
that dihydrocapsaicin, harmine and isoscopoletin contributed more to the anti-hepatic fibrosis of F. vulgare cortex. The anti-he-
patic fibrosis activity and mechanism of monomeric compounds were verified in vitro. The results showed that dihydrocapsai-
cin, harmine and isoscopoletin had a good inhibitory effect on activated HSC-T6 (P <0.01,0.001) ,and could inhibit the ex-
pression of a-SMA (P <0.01,0.001). Dihydrocapsaicin and harmine had strong pro-apoptotic effects and could down-regu-
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late the relative expression of Bax/Bcl-2 and Caspase3 (P <0.05,0.01). It is indicated that the pharmacodynamic sub-

stances of F. vulgare cortex against liver fibrosis may be dihydrocapsaicin, harmine ,isoscopoletin, scopoletin, 7-hydroxycouma-

rin, etc. The mechanism may be to inhibit the activation of hepatic stellate cells and regulate the expression of Bax/Bcl-2,

which reflects the multi-component and multi-target anti-liver fibrosis characteristics of F. vulgare cortex.

Key words : Foeniculum vulgare Mill. cortex ;liver fibrosis ; hepatic stellate cells; grey correlation degree ; spectrum-effect rela-
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1.3 SCIGZHAR

K EUFF & IR 40 s HSC-T6 , 4 i bk (it 5 CLL-
0116 ) M [ BB A TEA A RH A BRA F]
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1.5.1  sFBSEik e h &

BRI S IR U T — BB . L IR 2=
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pum,2. 1 mm x 100 mm) , Fsh AN ZH5 (A)0. 1%
IR K W (B) , BEEEBENE O ~ 11 min, 15% A—75%
A;11 ~12 min,75% A—98% A ;12 ~ 14 min,98% A ;
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A, I 30 °C L3N 0.5 mL/min, FFEE 5 Lo
1.5.4 g5t

K HL IS 25 B 1~ IR (ESD) |, BB Mt e 14
R, IER RN % L 4 000 V, fES
TR W55 R R -3 800 VR Orbitrap Ex-
ploris 120 [Fii%{¥ 5 Xcalibur B ff454, 7T IDA %
AERLEC AR MS Fi1 MS/MS %, HEEEA m/z
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Fig. 1 Effects of different parts of F. vulgare cortex on the proliferation of HSC-T6(; +s,n=6)
5 Mod HELHE, *P<0.05,* *P<0.01,*** P <0.001, Note;Compared with model, * P <0.05, " * P <0.01,* ** P<0.001.
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2.2 UPLC-Orbitrap-MS/MS Bz
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B2 BEREARDBMLESTFRE

Fig. 2 Total ion chromatograms of different parts of F. vulgare cortex
WA EE TR B. B 745X, Note: A ;Positive ion mode; B; Negative ion mode.

®1 EERRUSUAREBLIEER

Table 1  Peak area of compounds from different parts of F. vulgare cortex
WA AN Peak area(mAu - min)
% ey o i ) N ) o )
No. Compound LB aRliifi3H e ba LR LR IE T B AL IKIBAL
ET pPp PE PB PW

X1 FALHZEPEE Oxyresveratrol 3053 218 691 11 110 371 941 4202 990 546 5730 577 44 257 375
X2 F A& e, Harmine * 3039 218 567 636 571 290 7 042 931 951 0 89 946 900
X3 H )1 MR Neocnidilide 2 999 284 607 14 773 742 715 3 052 675 584 2 999 284 607 0

X4 I%0E%E R Harmaline 2 171 396 845 2 267 306 166 3 258 009 785 93 601 369 103 121 812
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%3¢ 1 ( Continued Tab. 1)
I THTFY Peak area(mAu + min)
% LR . e I, o ps e
No. Compound LR PaRii]igs YA LR LRI TE TR TKERAL
ET PP PE PB PW
X5 ZREE 5 N E Scopoletin * 2 163 856 499 1 870 345 920 28 548 365 490 937 562 401 59 866 015
X6 SFHME IR E Isopsoralen 1540 219 051 7 327 052 532 3 652 008 839 114 807 059 12 721 570
X7 8-H E AP IR ZE Oxsoralen 1 510 055 248 7 396 091 245 2 789 968 139 246 591 613 17 661 506
o P 435 PR R 2 i
X8 XTHﬂﬂEWFE@LZ@E 1178 816 823 3123 675 289 4296 391 613 292 284 859 33 317 672
Ethyl 4-methoxycinnamate
X9 SFEAMBR Tsopalmitic acid 735 624 493 1273 686 420 628 869 207 78 169 547 0
X10 FHAE LM Demethoxyyangonin 612 598 172 2 645 397 244 881 143 208 101 198 653 7 949 421
X11 LB 22 Acetylvanillin * 528 392 070 961 417 897 4 098 769 647 91 786 666 0
X12 SR 2% Tsoscopoletin * 510 418 642 467 576 692 5614 705 015 349 862 929 20 045 988
X13 JNHEZ Gentisic acid 445 724 873 22 363 222 107 114 750 14 854 592 17 991 450
X14 ,3 oA ’2_7@.45'3@& L 411 058 548 692 548 148 3205 072 258 153 771 185 7 742 470
3 ,4-Dimethoxy-1,2-benzenedicarboxylic acid
X15 a-WJFRER a-Linolenic acid 399 525 660 1 254 641 166 353 062 999 46 008 431 22 421 150
X16 AT & LBRER Acetoxyeugenol acetate 379 644 547 5350 726 2 517 557 785 0 5926 169
X17 SR FELOR iR 4-Hydroxybenzoate 286 736 707 301 821 221 2 175 632 351 576 682 367 69 477 660
X18 7-#3%E =5 & T-Hydroxycoumarin * 282 943 235 239 708 357 2 543 322 354 144 462 122 0
A 73
X19 3 ’4’5._¥$¥\%WEM . 270 045 078 89 063 442 1 056 853 238 18 416 645 0
3,4 ,5-Trimethoxycinnamic acid
X20 FUMEFHRE Asiatic acid 217 900 273 550 071 020 583 005 197 0 644 811
X21  7-EHIEEHAEHZE 7-Demethylsuberosin 217 397 839 995 158 299 798 217 478 76 157 397 4 562 891
X22 AL Columbianetin 159 061 481 225958 811 207 097 603 0 1248 473
X23 2-¥2 LI 2 2-Hydroxyacetophenone 154 147 9838 102 476 349 2 039 179 637 33 534 842 0
X24 P75 B EK Irigenin 142 800 515 155 895 462 353 035 939 28 264 984 10 218 226
X25 IR Hydroxybenzaldehyde 142 004 326 214 145 303 1 323 289 481 382 389 695 56 904 646
X26 H =82 Rishitin 132 880 885 299 046 551 600 937 570 0 2 057 825
X27 4- 32 FLIKME 4-Hydroxyphthalide 123 182 334 299 421 212 939 874 692 15 896 464 4 580 684
X28 3-$}2 3% G &K 3-Hydroxycoumarin 107 805 607 95 140 717 887 832 155 136 703 904 0
X29 7-H A HFE T & 7-Methoxycoumarin 99 544 767 75 324 294 1 081 629 983 45 150 827 32 576 582
X30 1,3-ZmnHEREZS 782 1,3-Dicaffeoylquinic acid 95 129 492 21 423 317 1 597 944 290 33 342 802 947 732
X31 fBFRIFER Nepetalic acid 89 371 054 25 088 312 623 247 247 312 344 137 0
X32  6,7-"FHFTE 6,7-Dihydroxycoumarin 83 627 340 70 641 562 957 729 784 20 513 909 0
X33 FEHER Palmitic acid 82 787 840 110 635 054 96 988 165 21 379 554 9 251 923
X34 [ 752 Anisic acid 81 182 269 35281 146 791 686 150 97 804 461 0
' g1 — A oy e 7
X35 , 3, ’5. —#Eﬁﬁ%l‘ AL 67 268 000 69 823 306 430 434 906 0 0
3',5'-Dimethoxy4'-hydroxyacetophenone
X36 # 5% Coumarin * 56 071 353 57 426 317 546 538 398 36 576 783 1 542 885
X37 T3 ZE Apigenin * 55 068 529 71 190 818 320 674 605 16 943 438 738 274
X38 ﬁ+&¥.-3-0-%%ﬁ%M 54 249 370 19 723 440 353 583 010 165 552 302 4 056 648
Quercetin-3-0-glucuronide
X39 SPERER Tsoferulic acid 49 076 848 41 976 084 297 775 726 44 873 407 0
X40 FEEE Vanillin * 47 092 280 130 746 857 789 898 601 52 644 637 0
X41 K& 215 Hordenine 46 292 567 118 433 138 584 076 715 381 331 149 0
X42 16 7 ik Z. T Ethyl p-anisate 45 811 073 327 145 025 297 815 635 28 535 882 20 090 680
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2:5% 1( Continued Tab. 1)

I X Peak area(mAu + min)

ETRe) EY

No. Compound LB aRli[E TN LR LR IE T B IKHAL
ET pp PE PB PW

X43 IMHERR Caffeic acid * 40 413 852 57 147 346 817 001 830 17 798 049 0

X44 WIHRAR Piperonylic acid 39 826 199 13 980 011 1 575 665 416 573 487 315 67 523 004

X45 FRFHR Jasmonic acid 37 063 825 188 327 674 101 098 853 5765 032 0

X46 WEFHR Gallic acid 31 959 539 4 846 379 768 612 506 105 999 757 0

X47 12-F2 R FTR 12-Hydroxyjasmonic acid 30 073 030 119 240 476 935 613 496 81 148 619 11 017 057

X48 HIEFHL Rosmarinic acid 28 664 509 8 223 136 489 824 439 0 655 544

X49 11251 Kaempferol 24 809 317 50 801 324 123 427 916 13 907 723 0

X50 11252 Kaempferide 19 416 077 88 945 703 156 723 770 4 734 396 14 153 451

X51 BEAERR Ellagic acid 18 203 987 12 836 769 631 633 370 10 237 661 0

X52 AP Dihydrocapsaicin 17 423 395 7 379 489 931 21 568 279 218 1 224 228 654 289 472

X53 PR Vanillic acid 16 309 288 28 867 711 100 090 180 9 417 427 4154 354

X54 Z& ¢ 2 Fraxetin 10 323 175 8 537 238 296 168 733 19 036 270 0

X55 JLETR Pyrocatechuic acid 9 840 067 13 483 972 445 669 715 30 234 645 0

X56 Hit B2 % Quercetin 5449 743 32 694 130 768 020 424 104 120 098 0

X57 Mt 2 -3-0-FLHEHF Quercetin-3-0-galactoside 2 403 754 83 917 550 927 761 134 18 034 315 4 605 021

X58 B ZE THR Coumaroyl quinic acid 0 2 497 737 144 515 525 24 145 934 0

T " R R LE X S

Note : * Identified by reference substance comparison.
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232/ 3(Continued Fig.3)
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Fig. 3  Standardized regression coefficient diagram and VIP value diagram.
x2 EERELEY VIP E.EEARMFXEE
Table 2 VIP value,regression coefficient and correlation degree of compounds from F. vulgare cortex

% VIP ff PERC 5 v pUIER X
No. VIP value coofficient Correlation No. VIP value Cosfficient Correlation
X52 3.992 01 1.20E-05 0.759 X31 0.594 70 2.76E-06 0. 865

X2 3.321 31 6.23E-06 0.774 X36 0.578 24 2. 12E-06 0.822
X12 1.768 99 6.86E-06 0. 805 X41 0.547 88 2.68E-06 0.848
X11 1.764 22 5.24E-06 0.823 X48 0.541 95 2.03E-06 0.737
X14 1.454 74 4.76E-06 0.837 X3 0.526 43 -3.58E-06 0.698

X8 1.293 80 3.43E-06 0.771 X55 0.526 00 2.02E-06 0.749
X18 1.217 96 4.56E-06 0.818 X26 0.506 79 1.56E-06 0.820
X16 1.181 74 4.48E-06 0.745 X35 0.504 66 1. 72E-06 0.820
X17 1.171 63 4.56E-06 0.937 X7 0.474 23 -1.67E-06 0.673
X23 1.081 43 4. 11E-06 0.766 X38 0.462 80 2.04E-06 0.884
X30 1.068 32 3.72E-06 0.743 X54 0.434 77 1. 64E-06 0.753
X44 0.952 60 4.30E-06 0.814 X37 0.412 29 1.48E-06 0.835

X4 0.940 05 2.02E-06 0.711 X21 0.405 27 7.08E-07 0.735
X25 0.920 64 3.58E-06 0.942 X39 0.402 84 1.59E-06 0.874
X29 0.841 47 2.96E-06 0. 806 X20 0.399 56 8.05E-07 0.719
X19 0.768 55 2.71E-06 0.774 X24 0.392 94 1.20E-06 0.793
X32 0.733 60 2.78E-06 0.784 X58 0.374 80 1.22E-06 0.779
X57 0.728 63 2.78E-06 0.754 X42 0.290 64 5.88E-07 0.749
X47 0.724 52 2.83E-06 0.812 X10 0.267 35 -1.28E-06 0. 661
X28 0.721 95 2.82E-06 0.862 X50 0.260 22 7.69E-07 0.828
X27 0.699 25 2.37E-06 0.815 X49 0.250 45 8.43E-07 0.861
X43 0.681 23 2.61E-06 0.763 X53 0.239 42 8. 10E-07 0.875
X56 0.677 96 2.75E-06 0.776 X9 0.222 19 -7.73E-07 0.638




408 KRF=IWR I 5T R Vol. 36
%23 2 ( Continued Tab. 2)
2 VIP fig PR S G VIP fi bR Sk
No. VIP value 00:fficient Correlation No. VIP value (toebfficiem Correlation
X34 0.667 32 2.70E-06 0.816 X15 0.214 76 -1.22E-06 0.642
X46 0.666 72 2.76E-06 0.778 X22 0.192 47 1.63E-07 0.667
X40 0. 666 69 2.51E-06 0.815 X33 0.188 51 1.09E-07 0.703
X6 0.657 71 -7.13E-07 0.685 X45 0.113 46 4.57E-08 0.696
X51 0.613 75 2.35E-06 0.728 X13 0.107 31 4. 17E-07 0.649
X1 0.601 61 -2.49E-06 0.650 X5 0.061 44 1.54E-05 0.779
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2.7 BELEWIT HSC-T6 AT =M

2010 O T AR I A A 2 et — RINVIE AR
b, BIan A% a4 , e 0 e 2R , 2 AR T T/ MR SR .
FHURL T A Az e oy, an SR M2 AF GRS St Yo
5 RIS L A0, iR g kb TR TR, gL
5 R B R G 1 52 B A9 . A BESE R Ho-
chest33258 Y {r %< HSC-T6 4 i #% i I A48k (UL
BITA) . S5 LM, SIEHHMIL, A 245 H I
T2 ey B vk e A 55

AN AL T TR A, 40 P B 2ok A i e A7
23 NI, T ELX PR ek A 2 L A A% T A AR A
) =Ry NI BUIE: 51 DA [ R W O o S N 5 % TR LN A
PIREAR T I A R i AR T R B, 1B R
LARARN,IC-1 REEFELRIEETHIE RS,
REY R BREN L A0 TS Wi R Lohi ik
FEEHL S A 15 B, P RS RR 7 Y R B ke Ok L JC-1 H
RELLSAR IR X T b, R e ooh, A
R AR L I (LK TB) | 155 4 40 i 21 a5 i
=1 S 0 o) P o NG IO E a2 [ ES AN
LA B R o B S B A L O R 2 S
By ms n] LS 20 HSC-T6 [y 2k b AR JIE e (37 T [, %
AT,

T A A AR 0 48 SR R AR 4 L AR
URIUSENR A S R S B PR TR 4 51 R (59..00 =
3.90)% .(86.87 £8.80)% .(37.17 £4.71)% , 5
RESHSEFHML, MA TR (P <
0.05) , A BRBUILAL | 22 556 Do 2 i 4 5 1E & 2 A
LU A R TR 2 s (P < 0..05 P <0.001) , 3R W]
TR 2 A IR DR S R S 0T DU
KA AT (WIE 7C) o
2.8 BEKEWITIV-C.HA LN F1 PCII A9 %0

SIEE A, BRI ZH HSC-T6 40 il L5 IV-C.,

HA (LN Al PCTIL /) 7 & @ &3 (P <0.05) ; 55
AR, RS GEZE 4L IV-C . HA (LN 1 PCII A9 7%
R (P <0.05) , A BARGRAL ) HA Fi
PCII &t AR (P <0.05) , R A =2 Ak &
T2 HA (% i RN (P <0.05) (WA 8) o
2.9 Western blot Z&5 8

TR A R 2 U6 Y % B 4 Bax/Bel-2 AH
Xk SR 22 A (P <0.05)
FiRIZH HSC-T6 ' Caspase3 AHXf FKik & & T IE#
o PR RN 2 UK BE 2 Bl 4 Caspase3 #H
X3k i 3 = TR (P <0.01 P <0.001) , 5%
R MK R = 4] Caspase3 FHXT# kKT
BIRYZHAH LA (LA 9) o
3 it 5%t

24 Z2 8 5 22 A B IR RV 2 80k h 25 F 5
(AR o 2O IF 53 02 245 WD 5 1) BE Ay, L9
B B AE R 7 s 2 A R 1 R . 2002 45, 28
PR TEROC R, by v 24 245 8500 5 4 BB i F
FEITIAN o ASHFTAE T 7 AR A AR U A [ A%
B4 UPLC-Orbitrap-MS/MS & 7 16 5 HoA T 21
YA FH R AL B JERE B SR D e/ Rk A
TR A SIS X T B MR B B i RS S e 5 e
AR A A FE I R/ INEBEAT A DG R 5%, AT B R R
TS B B 43 %ot 24 555 1) B R o

AW LA A AR AR A Tk L 2R LT
1E T ERK BB A I 58 0 52, TF 8 i R R £ 3 Bk
FRBTE 43T, A4 32 i 75 AR B VI PRl i, I 97 8 P A8
eRE T 58 N HLA g, AT S, vT LA AR g ) L
ARV 2200, T TISROC RS . iR R
OYMEA 1L Rl o0 0 Bt T 27 4 A 1 FH G o2 ik 45 K
(VIP > 1 Fi[H £ % >0) , Hrp, &4 3k iE B
AP A E AL G A B TR ST E 1l



Vol. 36 FAAGE T REROC R AT T AR ST LT A A O8RS 0 106 B AL R T 411

A Con Mod Iso Dih Har

Mod

Iso

Dih

Har

Specimen_001-CTR 001-ELD
G -
Ex ‘e
=1
'IE_ % ageT vnE
< Qt : < 3 QL P
a - [

001-EQL 001-QH
‘e ey
o o

7 &AUAWIT HSC-T6 MALET HIRM (v +5,n=3)
Fig. 7  Effects of compounds on the apoptosis of HSC-T6 cells(; +s,n=3)



412

KIRF=YIBE R 5T K

Vol. 36

150 # B 504
®
5 100 _; 100~ v
2 2 i
G 5
Z d
=
50 = 50 -
0
Con Mod Sil Iso Dih Har Con Mod Sil Iso Dih Har
G D .
150 150
#
*
* *
= ® =
= 100 3 100 *
E 2
. =
& 5o ~ 50
0-! =
Con Mod Sil Iso Dih Har

Con Mod Sil Iso Dih Har

B8 L&t HSC-T6 4ARE L35 IV-C HA LN #1 PCII B840 (x +5,n =3)

o
0
o
8
2
o
[=N
1%
=

w
]

Bcl-2

Caspase3

GAPDH

Iso

g

Har

|

=]

il

Fig. 8 Effects of compounds on IV-C,HA LN and PCIII in the supernatant of HSC-T6 cells(; +s,n=3)

5 10 0.8 ok
i g us
g Y i
K X & 06+
=< = ®S
£3 g
9 EE
% q 5= %‘E 0.4

Q

) 8.9

%

23 88,

o é :

0.0~ T
Con Mod Sil Iso Dih Har Con Mod Sil Iso Dih Har

9 k&3t HSC-T6 ZHAa Bax,Bcl-2 Caspase3 E’\J%ﬂ[ﬁ](; +s,n=3)
Fig. 9 Effects of compounds on Bax,Bcl-2 and Caspase3 in HSC-T6 cells(; +s,n=3)

W I L F RIS R RO SR IR
TR B2 WO 20 AT R AR PO AT e T B4 s
Mo FEYRFEEN  — S AU S B SR E IR

T 1] A AR R b B B AR R B LA BT ET
EALTEPERIE S W), vl BT E AR G . Horp
K B 2 R] AE E o IR 4L 2L TCF-BL



Vol. 36

FAAGE T REROC R AT T AR ST LT A A O8RS 7 106 B ML R T 413

Smad3 F1 NF-xB p65 fY 05 2 35 2L 45k oKk ) 2k Je
Yer R/ BUIT L SUA AL — R 57
RSP AL RS i R DL

Bel-2 J& THUM T, 2 P 40 i A= fr FisE T
(D T2 Bax J& FAR I T- 367, & Bel-2 KK
MOPEJA T8 ) caspase3 1 b 41 g I T 1 52
RS PR, o 200 B 80 T A R S T o Fh 22
HAHOS BURE F T AR R B fER T
H, Bax/Bel-2 [ HU(E R A i A 2ok AR i 72 i 1
[ E 46 B, Bax/Bel -2 FAH T I, 08 T34 5 e
Z AT AR B T E S SR, AT DA
PAFEE Bel-2  Bax SE8 T2 K 5~ 1Y 2 38 T 5 1k~ Dk 22
KA % 5 1 -9 ( Caspase9 ) , ETMT I IG Caspase3,
51% Caspase % i 90K 52 07, DA T 75 5 400 ML U 72
AP FE I I SR UE S, 25 A S B B SR ]
AR T B IR 20 B N 2R AR T BT T e S b A4
JEEH AT, AR T2 P (Bax) R i BT, e
SEECANMLIE T D BR300 4 A4
LA oV WL Eh A 1 B9 2R 3K, DA B8 JHT 21 44
A2 FE SRS T T 07 Y B A Ak
BYHEATAN SIS E , 7 mRNA A K- L ik
— PP A AR B B AL S W BT 4R AL BV HIAIL
il o

& FRrA , A5 8 2% F UPLC-Orbitrap-MS/
MS HE AR A i 5 /) e Rl K A5, SCHR 43 A I B T
THT 7 AR B T 27 246 1 FT RE 10, AR B 1 T A AR
Bz 22 03 Z2 88 i BT AT 4R A RV P AR 550, % 3 B
Hh 24 242804 B R A A5 N b 24 B AR TR R S T R
RS, 2 T AR AL R R G R 0 £
SRR

S 3k

1 Chen Y,Ren SS,Fan Y, et al. Research progress on the role
and mechanism of TGF-g1 in the occurrence and develop-
ment of liver fibrosis [ J]. Shandong Med J (I ZRE 25),
2021,61:110-114.

2 Geng J,Peng W, Huang Y, et al. Ginsenoside-Rg, from Pa-
nax notoginseng prevents hepatic fibrosis induced by thioac-
etamide in rats[ J]. Eur J Pharmacol ,2010,634 :162-169.

3 Roehlen N, Crouchet E, Baumert TF. Liver fibrosis: mecha-
nistic concepts and therapeutic perspectives[ J]. Cells,2020),
9.875.

4 Lo RC,Kim H. Histopathological evaluation of liver fibrosis
and cirrhosis regression [ J ]. Clin Mol Hepatol, 2017, 23,

10

11

12

13

14

15

302-307.

Tsuchida T, Friedman SL. Mechanisms of hepatic stellate cell
activation[ J]. Nat Rev Gastroenterol Hepatol ,2017,14 :397-
411.

Editorial Board of 'Chinese Materia Medica’ of State Admin-
istration of Traditional Chinese Medicine. Chinese Materia
Medica Uyghur Medicine Roll ( H1 48 K L 4 5 /R 25 4 )
[ M]. Shanghai ;Shanghai Science and Technology Press,
2005 :74-76.

He HY, Yang JH, Yang XJ, et al. Protective effect of Hugan
Buzure on carbon tetrachloride-induced liver fibrosis in rats
[J]. Chin Med Pharmacol Clin( 12424 3 5l I ) , 2018,
34.19-22.

Safordine M. Study on the protective effect of different ex-
tracts of Foeniculum vulgare Mill. cortex on acute and chron-
ic liver injury[ D]. Urumgqi:; Xinjiang Medical University (
SRR 244 ,2012.

Liu JS,Zhang XY, Li B, et al. Study on anti-inflammatory ac-
tive components of Ligusticum based on spectrum-effect rela-
tionship[ J ]. China J Chin Mater Med ( 1 [# 125 74 7% ,
2022,47 :3295-3302.

Li Q,Du SM, Zhang ZL, et al. TCM fingerprint technology
progress and future development direction [ J]. Chin Tradit
Herbal Drugs ( Hr¥E2Y) ,2013,44:3095-3104.

Huang LL,Zheng Y, Wang X, et al. Study on the spectrum-
effect relationship of antioxidant components in Hibiscus mu-
tabilis leaves[ J|. Chin J Modern Appl Pharm ( Hf & Bi AT i
H#2%) ,2022,39.2489-2497.

Dai MM, Zhang Q, Neng JJ, et al. Based on the spectrum-
effect relationship, the active ingredients of Raphani Semen
in promoting intestinal motility were discussed[J]. J Shan-
dong Univ Tradit Chin Med ( LI 7= BE 25 K224 ) 2021,
45.806-815.

Zhang CY,Yang LJ,Chen CP, et al. Spectrum-effect relation-
ship between UPLC-Q-Orbitrap HRMS fingerprint and anti-
bacterial activity of Physalis Calyx seu Fructus[ J]. Nat Prod
Res Dev( RERF=Wift 55 5FF % ) ,2023,35:1699-1707.
Zhang HL.,Tan P, Wu RG,et al. Mass spectrometric fragmen-
tation pathways of harmaline and harmaline[ J]. World Chin
Med (5B 2Y) ,2013,8.85-86.

Xu YH, Liu Y, Ding L. Determination of natural capsaicin,
dihydrocapsaicin and synthetic capsaicin in edible oils by
GPC-HPLC-MS/MS[ J]. Chem Anal Meter ( f£ 2% 7> #7 i1
/) ,2016,25.72-76.

Li R,Sun X, Liu B, et al. Screening and identification of hep-
atotoxic component in Evodia rutaecarpa based on spectrum-

effect relationship and UPLC-Q-TOFMS[J]. Biomed Chrom-



414

KIRF=YIBE R 5T K

Vol. 36

17

18

19

20

atogr,2016,30:1975-1983.

Zhao C,Li JX, Chen SQ, et al. Mechanism of gallic acid a-
gainst experimental liver fibrosis[ J]. Chin Public Health( #
/AT A) ,2016,32:1498-1501.

Chen XD, Zhong WL, Yan PY, et al. Apigenin inhibits liver
fibrosis in mice through the PDK1/AKT signaling pathway
[J]. Chin Pharmacol Bull ( # ¥ 24 B 4 3 4% ) , 2022, 38
1010-1016.

Cai W,Zhao L, Li HR, et al. Effect of kaempferol on TGF-
B1/Smads signaling pathway in mice infected with Schistoso-
ma japonicum[ J]. Chin J Schistosomiasis Control ( F [# IfiL
W RGBT IR 24 ) ,2014,26 :399-404.

Pandey A, Raj P,Goru SK, et al. Esculetin ameliorates hepat-
ic fibrosis in high fat diet induced non-alcoholic fatty liver
disease by regulation of FoxOl mediated pathway[J]. Phar-
macol Rep,2017,69 :666-672.

21 Yang ZY ,Zuo 7P ,Bai CH,et al. Effects of Scopoletin on he-

22

patic fibrosis in rats[ J]. Pharmocol Clin Chin Mater Med (
iy S5k K ) ,2017,33:51-53.

Guo Y, Sheng YL,Lu FM, et al. Effects of rhein on the ex-
pression of a-SMA, MMP-13 and TIMP-1 mRNA in liver of
rats with hepatic fibrosis[ J]. ] Mod Med Health ( 34X 5 2%
TBA),2021,37:9-11.

23

24

25

26

27

28

Emmett WR, Gong YH, Ma RJ, et al. Effect of harmine on
pulmonary fibrosis induced by Echinococcus granulosus infec-
tion in mice[ J].J Pathogen Biol ( [z AR 2F24k) ,
2021,16:1414-1419.

Matsuda F,Inoue N, Manabe N, et al. Follicular growth and
atresia in mammalian ovaries; regulation by survival and
death of granulosa cells[ J].J Reprod Develop,2012,58 ;44-
50.

Levy MA, Claxton DF. Therapeutic inhibition of BCL-2 and
related family members[ J]. Expert Opin Inv Drug,2017,26;
293-301.

Fossati S,Cam J, Meyerson J, et al. Differential activation of
mitochondrial apoptotic pathways by vasculotropic amyloid-8
variants in cells composing the cerebral vessel walls[]J].
FASEB J,2010,24:229-241.

Chen CH,Chen MF,Huang SJ, et al. Saikosaponin a induces
apoptosis through mitochondria-dependent pathway in hepatic
stellate cells[ J]. Am J Chinese Med,2017,45:351-368.
Chen MF, Huang SJ, Huang CC, et al. Saikosaponin d in-
duces cell death through caspase-3-dependent, caspase-3-in-
dependent and mitochondrial pathways in mammalian hepatic

stellate cells[ J]. Bmc Cancer,2016,16:532.

(RAFHFRESFE)EERES

BERE(UBRENARF)

Members

F 1
WANG Kou
48

LIU Xiangguo
ERBR
WANG Haibo
BRBE 7R
OUYANG Jie
B KN

XIA Yonggang
g R
ZENG Kewu

FaOE

WANG Hongbing

PSS

SUN Haopeng
AT #E

MU Wanmeng
ZER

YI Huaxi
=28

GAO Huimin
EHE

LAN Weiqing

i

GE Huiming
FMEIR
SUN Guibo
SKARK

ZHANG Binghuo

Z R
LUO Yinggang
Bl
TANG Jinshan
B R

LIAO Chenzhong

P

YIN Wenbing
FRM

LI Liangcheng
SKTEER
ZHANG Dewu
B X
ZHOU Wen
AR
HUANG Shengxiong
B

XUE Yongbo

F KB

YIN Sheng
FER

LI Guoyou

R s £
CHEN Yihua
L)

HU Youcai
HEL

HAN Xiuzhen

B Jk#k

LYU Zhaolin
BB #

QIU Li
AN=F7

LIN Changjun
= &
YUAN Tao
B M%

HAN Shuyan






