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RGAER ABE D & 15 & I AEAR 2T 32 6 @ AR AR A 38 0 3R B R R A BB R AL 455 B (AST) | 7 BB R L 4545 B (ALT) - Ak
(GSH) . & @ Ji A7 6 (IL-6) A 38 4% , 3N 2 7 MR 5 09 PR AT 3 b 5 SR R & AU AR & 38 3k M 2 17 3R F) = 3 8 SR 3 25 41 P ARAT
RS E, ER BENLHEPHERFA B BEREL T (KOG) L &EEH-3,7-= % H 43 (KDG) . % 163 (BUD) . 7 ¥
F-5-0-##E B3 (AON A AP BRI MR o, HA SRR fe 8 R 2 LR E M RO il AT «BEK 15, HRUSIEE
bk R 27,25 pmol/L KOG .BUD . AON vA % 50 pmol/L KDG ¥ 7T 2 338 /3% 3% AT 5145 AL AT & 4T N 64 48 % 52 6 @ AR Al s 3¢
K38 E (P<0.05), B4k H AST ALT IL-6 K-F (P<<0.05) , 7 % H GSH K -F (P<0.05), &M T LR B7, 1747 &L H4 P
KOG ¥ 7T # th , 4% % 0.097 0~8.082 0 mg/g; KDG.AON .BUD /23 5t kb kb ik, A A H S P A F 55 4
0.019 3~0.123 2,0.018 4~0.109 1.,0.385 1~1.189 3 mg/g. %i® & & F ¥ KOG.KDG.AON BUD 7T 4t % 3 # AR AT & MR 55
H P KOG AERE ZE EEHH T TR BAFASR S, TIEA G EERATERN RN 284580
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Predictive screening, activity evaluation and quantitative analysis of hepatoprotective constituents from
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ABSTRACT OBJECTIVE To provide an experimental basis for quality control, clinical application and development of
hepatoprotective drugs derived from Thesium chinense Turcz. METHODS Network pharmacology was adopted to predict and screen
potential hepatoprotective constituents and their action targets of 7. chinense Turcz. A liver-injured model of transgenic zebrafish Tg
(fabpl0Oa:dsRed) with fluorescent-labeled liver was induced by 4 mmol/L isoniazid. The relative liver fluorescence area and relative
fluorescence intensity of zebrafish larvae, as well as the levels of aspartate aminotransferase (AST), alanine aminotransferase
(ALT), glutathione (GSH) and interleukin-6 (IL-6) were taken as indexes to evaluate the hepatoprotective activity of potential
active constituents. High-performance liquid chromatography was used to determine the contents of hepatoprotective active
constituents in 17 batches of 7. chinense Turcz. medicinal materials from different producing areas. RESULTS Four potential
hepatoprotective constituents including kaempferol-3-O-glucorhamnoside (KOG) , kaempferol-3, 7-di-O-glucoside (KDG) ,
buddleoside (BUD) and apigenin-5-O-neohesperidoside (AON) were screened out via network pharmacology, and their core
targets involved mitogen-activated protein kinase 1, nuclear factor-kB subunit 1, etc. Pharmacodynamic verification results showed
that 25 pmol/L KOG, BUD, AON and 50 pmol/L KDG could

ABEETA B A R8I0 H (No.82104506) ; LA H R 2y significantly increase the relative liver fluorescence area and
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relative fluorescence intensity of liver-injured model larvae

(P<0.05) , reduce the levels of AST, ALT and IL-6 (P<
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all 17 batches of T. chinense Turcz. medicinal materials, with contents ranging from 0.097 0 to 8.082 0 mg/g; KDG, AON and BUD

were not detected in partial batches of samples, and their contents in detectable batches were 0.019 3-0.123 2 mg/g, 0.018 4-
0.109 1 mg/g and 0.385 1-1.189 3 mg/g, respectively. CONCLUSIONS KOG, KDG, AON and BUD in 7. chinense Turcz. may be

its potential hepatoprotective active constituents. Among them, KOG can be detected in 7. chinense Turcz. medicinal materials from

different producing areas with relatively high content, which can be used as the main marker constituent for evaluating the

hepatoprotective effect of T.chinense Turcz.

KEYWORDS Thesium chinense Turcz.; hepatoprotective active constituents; network pharmacology; zebrafish; kaempferol-3-O-

glucorhamnoside; buddleoside; kaempferol-3, 7-di-O-glucoside; apigenin-5-O-neohesperidoside

HA R AR A 8 5 Thesium chinense
Turcz. B T4 HATER FNE M ohad™, HA
FOCE B BRI L), 1977 5 IRplcR
(rpEZGH) R T CRNAE TR 2541 RE 204 T b
#E) (2003 4F R, B RAERESME, B)7 T
BTV AT A SE e, IR ) TR kAR %
FLIRR VB REGIRIIGTT . BUR PN R, A8
FHAPR JrEll UE RS 2 A2 E Y,

HRAE L, VAT 7 AR FHE A 3 A 2 K T 1) o
FRALH - 2 T e 32 353 0T 51 A SR AR 38, F2 1 1% P 4
(reactive oxygen species, ROS) K& Al ; 2 ROS /KT
1 A B AR 75 e H K (glutathione , GSH) 45 P I
PPt A R G RIEBRBE IR, nT 5| & NG it k. Ak
N G AT 75 3 I Kupfter 40 16 10 5 B i SR A8 A -+
o (tumor necrosis factor-a, TNF-o) 25 41 g [ -, Jinfil 8
i S I 55 A LR T 20 B A2 4% K kB (nuclear fac-
tor-kB, NF-kB ) i fif 9 8 451, A ik, 000 i) 98 S 938K J
N PRI SR AATL S AT T BELDBT A 40 R , 2 i 4
PRIFER . B EA BENPTR PrEfbidtE, i
AR T AR A e, SR H ETHAOR T
T M a3 DA K B -0 SR AIL R 1 AN T A8 2 1 -
PRIF25 FHME R AL FTR BE T %

D) 4% 2 B2 2 3 3 B A 2 AR 24 ) - Lo -
B I 4, T SO e 24 A A O A L R LA
HIRLH 08 s, )12 W T 2 2530 o R i
FEEE", AT 5T 4R I X 2% 24 B 22 5 R B 198 17 288 5 )
TEAE DRI TG R 1, SR 5 SR FH S R 75 () B 5 £ 4
Pitsa AL | X} e 45 20 A0 9o AT ORI TS PR, IR
TR AT €3 (HPLC ) 5% AN [R] 7= 1l 7 88 i 2 4 i A
PR ORI IS P 40 A 7 2 B 0BT, B RN S 1Y) o e 48
il I PR IO P B U8 R 0 ORI 24 W O R R S 58
Fefiti

1 ##
1.1 FEEUES

1260 #9 HPLC 1% H 2[5 Agilent 2\ 7] ; EP214C #!
T4y 2 —H R AB135-S B+ J54p 2 — K1 [
Hii -+ Mettler Toledo 23 ) ; PGX-70A U B 5 4 IR iG55
IR 15 SR A W BN A 1 3 A RS B 5 SW-7 7Y
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PN S 1 I 11 22 v B SEL A A BR A F
H1650-W 7 £5 2 = 3 B0 AL 1 T8 R S 30 = A
T RA R,
1.2 Zhft

17U B 250 20 R HIT RS b LB AT
= S, AR P R 2R R R B 22
BT AT 25 I %5 22 9 M BHAE W) A 88 W T chinense
Turcz. ) TIEA 5, FEFORIEE B IR 1; 29 MBS KIE
A SCE T S FE ARG R MR A R
BRFIE 1

x1 BREAMEKEER

Hi4s T Tl Hias [ig.) Felrtia
AH-BRC-1 T 203457 || HEN-BRC-2 R NBE4A
AH-BRC2 T 20346/ || HEN-BRC-3 ) 2234611
HEB-BRC-1 i 234K | HEN-BRC-4 L 20345
HEB-BRC- 5[4 20346 | YNBRC-I il 2003461
IN-BRC-I LT 2023461 YN-BRC-2 I 2003541
LN-BRC-2 i 2003477 || HUB-BRC-1 W 23441
LN-BRC-3 LT 20036 | HUB-BRC-2 W BFTH
LN-BRC4 7 20349H || HUB-BRC-3 Wi 200346
HEN-BRC-1 g 2003441

1.3 F=iXH

X HE A 38 H 2 1 (kaempferol-3-O-glucorhamnoside,
J5 S E N “KOG” ; 4 i =98%, it 5 HR16725S81) (52
FEH (buddleoside, 7 3C 5 ) “BUD” ; S EE =98% , #it 5
HE16926S1) | L1 Z5 -3, 7- — #4344 (kaempferol-3, 7-
di-O-glucoside, Ji7 X fii 5 24 “KDG” ; 4l i =98%, fit =
HS21910B1) . /¥ 3¢ & -5-0- 1 18 J% # (apigenin-5-O-
neohesperidoside, 5 3 i 5 i “AON” ; 4l i =98% , fit 5
HR3402W1) ¥4 {539 i1 AR A R\ 5 R
KGR AT F I (aspartate aminotransferase, AST) | TN
R MR % 54 74 T (alanine aminotransferase, ALT) . (A 4
JiiL 4 2 6 (interleukin-6, TL-6) A& M i 7] & (L5 35 4
20250708) ¥ [ VL5 kit S A DI RHEAT IR 22 7] s GSH A
D) & (Jik 5 20240819) W H AL 5t R E R A TR
A FHEE HR A 5l , K A I i i aliigeoK, At )
/N T
14 SEIEhY

JHNEE S AR ic e BE P By £ Tg(fabp10a: DsRed) H
RS YR A R A ml R . AW sh W S Ty
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R T T A 1 AR R 2 R B s = e S 6 sh P 48 2R
SALHE (HLHES : SDSZY YAWE20250320003 ) .
2 AEEHER
2.1 BEERERFRS MM &GRSR
2.1.1 AR R SO E SRR

3 2o A ) SCRR IS AR B R ARG 34 AP Ak AR LAY .
Tt SwissTargetPrediction ¥ 3% & (https : //www. swisstar-
getprediction. ch/) , PharmMapper 2 % (http : //www. li-
lab. ecust. cn/pharmmapper/) . SEA #( #& J& (https://sea.
bkslab.org/) . SuperPred (4% (https : //prediction.charite.
de/) i iRl e, & 508 R E R,
A5 1 369 Ve RS
2.1.2 PR 5 A B AL A L B A FE I R O 1B

1E DisGeNET #( ¥ J%£ (https://www. disgenet. org/) .
OMIM %4 /% (https : //www.omim.org/) . GeneCards £ #f&
J& (https: //www. genecards. org/) /1, 43 5] L) “Hepatic in-
jury” R SCSR HEA TR AR 12 908 4N I A1 5 i HE
W AN (AL WY SR I RTSE MY S G SR S
SERLE 1270,
2.1.3 AR -2E BT EAE M2 S A% O 0 R

B 1270 DB SR HE 11T A STRING %8l
(https://string-db. org/) , ¥4 & & [ Fi - & M T B {E
(protein-protein interaction, PPI) ¥ &% , i 1% combined
score=0.9 AN &, I K HF A Cytoscape 3.9.1 2k {4, LA
FE{E (degree) FY) 3 4% H AN B0 Ay Il SR, #7725 i 366 i 10 4
o BT R S PG TR N E PRSI, 4 I LB
(B 9 A R RN A BE B S B i YA, T e T
25 ORI ARG 10 %088 A, AL AR IR AZ R s 2R
4 (non-receptor tyrosine kinase, SRC) . 22 24 JFL #4751
4 1 (mitogen-activated protein kinase 1, MAPK1) |
MAPKS3 ., it J84 25 [ p53 (tumor protein p53, TP53) . NF-
kB W/ 3 (NF-kB subunit, RELA) \AKT 225 &/ J5 2 iR
1 (AKT serine/threonine kinase 1, AKT1) . # UK TE 8 A
90a Z % A 25, 51 1 (heat shock protein 90 alpha family
class A member 1, HSP90AAL) (ZEHEMH B EH T «B
P4 1 (nuclear factor-kB subunit 1,NFKB1) {5 5% 55
B SEE HF 3
2.1.4 KBRS R E &S

He %00 155 A DAVID %0412 2 (https : //david.neif-
crf.gov) , #4735 [ A& (gene ontology, GO) HIRE I BEAI
A 3 PR A PR 21 #5040 T2 (Kyoto Encyclopedia of Genes
and Genomes, KEGG) iffi & % 7 #7 , LA P<<0.05 K [
{8, A5 3) 76 1~ GO 45 H 1123 S KEGG il . Hrpr,
GO YRR A= i # (biological process, BP) A
i RNA R4 1 11519 %% 5% 1E 845 (positive regulation
of transcription by RNA polymerase I ) \J8 11 A4 7114
% (negative regulation of apoptotic process) . & K Fik 1y
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1E ¥ (positive regulation of gene expression )% ; 43T
fi£ (molecular function, MF) f1,4 25 [1 4% & (protein bind-
ing) . £E I 45 & (protein kinase binding) \DNA 454
(DNA binding) %5 ; 4 Jfd 21 73 ( cellular component, CC) 3=
B3 AT T A A% (nucleus) 4 it 5 (cytoplasm) | 4 fifd 5t
B (cytosol )55 . KEGG i i & 42 /3 A5 21 (145 510 i
F= PP K e i % (pathways in cancer) | HUR B R (5
518 % (thyroid hormone signaling pathway) fEF Z 55
8 [ (prolactin signaling pathway) . HIF-1 {5 5 i [
(HIF-1 signaling pathway) 55, 381 i A= 15 W 2 (https ://
www.bioinformatics.com.cn) , % # P<<0.05 H “Count”{H
HEA T 1507 19 GO 45 H FTKEGG i i 47 vl #4434 o
FARSE FAF AR SO T 4R A g R A
A A 2 B E 3.
2.1.5 251G o A D 5 v

K FH Cytoscape 3.5.1 {44 £ F 88 R - il o0 - 0 -
T HAEM Y . A5 BoR, BEAHHEAA AT 4467 A AL o
KOG .KDG . AON BUD, #1758 3% #6573 1] il 2 1 6 5L
RAFORIAE T LR TG ME 10 s 2  HSPIOAAT L SRC
NFKBI1 . AKT1 MAPK1 5 %l i 1 He A, T RE 2
BRI IE WA/ P o LRSS R 4
ASCE UL AR R SR R AR A R B R 4
2.2 BEREREEFEERSNREREM
2.2.1  BEH 0S5 S GG SR

BT A0 ) 7 51 25 2 1R The Zebrafish Book #1417,
PEIh 10 F2 58 25 AF - K (28 +£0.5)°C, pH7.0~7.2, 37
B K M H %6 450 ~550 ps/em, B 10 h/HGHR 14 h &
TR o WLAFBE 5 R H R FAR ARG 3R, R IR fE
B PRI BE D f, F M S R 10 2 B9 Ee A B
Grrh, DLz W A o3P L e e SR AT A IE . TR H OGRS
S BRRE AR, fiH 7 SRS 51 , 30 min f5 AL B 5 H]
WG SRR S TG VR A B 3 IR, RBRASZAE N SLIR S o
SRR, TR I T Pk R R R RS2 RS
JREESI . BRI E T L RGBS 3R (75 5 mmol/L
NaCl,0.17 mmol/L KCI, 0.4 mmol/L CaCl.,0.16 mmol/L
MgSO.) 1, 7E(28.0 £ 0.5)°C F #8535, 45 24 h iR
TR TR B BRI, 428 il IR i %% 5 7F 5 M/mL o
2.2.2 SRR ORISR S TR B

S IG AT 3 dJF  EEEIE R &7 B D AT
(530S A7), IREL 40 FE Y% B R T 6 4L
Wb AT EBENL S 2 VRIS R R4, ik 3
NEAL . A AAFLS T2 AR IR, AR A2
FFAZ5 T 7 4 mmol/L S MR A 88 F 4 TS P
4y Z 5 (200,150,100,50,25,12.5.,6.25 wmol/L , H
PRI S e 25 R ) IG5 B R T
28 CCEOLIH R FRA AL, RIR 4525 72 h, A 55 24
hife 1R o LAC WESR ISR AT (58 T 1 1) W s 4 -
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FEVRRL A5 T AR A T4 8 OO DX s, R AR 30 s, 24
R CNEFE B, H AR W A8 Sk 52 ol £ R 23408 5 T I 38
J N KU BRI AR, VUL 5 Sy O R SR A5 FE AR S Aol
BT () T2 2 AR O, 2 BESCHRAR HE A T IR A5 0T
43, W AR PE A3 << 3 43 M) s i AT fr R JE RN, LA
1 IAETE 3 (I 23 = A AT 8y B 20 100% ) Fl
I 6 (WL %6 = W B AT S U AR AT F 20 X 100% ) F 35
b, O 45 153 B T TR

ZEIL (1) R, 4 KOG . KDG .BUD ,AON HY ¥k &
3 MR T 25,5025 .25 wmol/L i, A4 A 773 28 4 8 T
95% LRI T 15%, L5618, L 25.12.5 pmol/L
£ KOG .BUD , AON Ji5 £ 5 B £ 52 56 1) vy K T Jov¢
B, L5025 wmol/L /A KDG Ji 4L 5 1 S 46 (1) 7 AR
T

= fEiE
- BB

T T T T T T T T
0 25 50 75100 125 150 175 200
KDG/(umol/L)
B.KDG

T T T T T T T T
0 25 50 75100 125 150 175 200
KOG/(pmol/L)
A. KOG
= frin
- AR

0 T T T T T T T 1
0 25 50 75100 125 150 175 200
BUD/(pmol/L) AON/(pmol/L)
C.BUD D.AON

Bl A [EREKOG.KDG.BUD.AON X {F & 5%
RN R B0

2.2.3  AFEFIIE AR KGR 2 5m R
ROk E 3 d)E, EIER KB A, L
FL 40 %5 BE R T 6 FLAR P o AT BEAL S 2
20 ASRYZH RIS [A] o3 0 e AR BE 2, R 3 3 fL
25 A0 25 T 25 UG 3G R0 RS AT A0 45 T 7 4
mmol/L 5 4H ik ARG 55 57 7™ ; KOG .BUD . AON 15 1%
W AT A8 0 0 245 T & 4 mmol/L 5 I 1 25,125
pmol/L AR 553 B M IGHE 7, KDG i RVR FE 4 A
I3 45T % 4 mmol/L M JIFHI50 .25 wmol/L KDG H R
JEBE TR . W B IR AR T 28 oCHa G AE IR 555 FE 4 P eE
b, =24 2572 h, HB) 5 24 hi LIRS . 452545
J A A BE LRI 10 8 BB, 72 i BE W LR
WIS , 4 Imaged 53 A A1 0 IEAR X 2 5 T AR
CHEXT T AR = 25 25 AT 0 IS4 i AR/ IRl vk
25 AT 0P Y 5O TRT AR X 1009% ) FRAR X 2 '
J& XS9O 600 B = 25 25 2 AT f TP 55 a4tk
WS AT IR P96 EE X 100%) o R HH Graph-

0 — T T T T T T 1
0 25 50 75100 125 150 175 200

TEZED; 2026 455 37 5 19

Pad Prism 8.0 JFE 4748 1 70 M7 5 #0404 Shapiro-Wilk
K g A7 A IS0, DL x + 5 R 5 Z411A] LR A B R
RO 00T, AL P R T LSD A 56 . A6 98 /K
a=0.05(5 XG4 Ik o

gL (K 2 & 3) Bon , 525 L4 He e BRI A 7o
FIEZE 457 , ARG TR AH X 206 Y6 i 449 S8 2 0/ Nk 555
(P<<0.05) . SHBIRIAH LA, 4% 25 25 AT 0 IR 25 34
A A TRIRE B B B, FFP IR X6 20 6 T REURIRR o 2 Y it
o 5 AN ) R B 1) B85 Jim /4% 5 8 % Hob, KOG L KDG,
BUD . AON (=3 #¢ Ji 41 A 16 JF Ik (%) A X 2 Y T AR AR X 28
JEHR T, KOG R J3E 4L A #00 I JUE A AR Xt 98 ' T AR AF T
DGR A BUD e B2 20 A7 0T IIE R AH X 5 5 JE 4
i B /45 (P<<0.05) .

AU B. KOG1I& C.KOG &

WL WL

D. BUDAI% E.BUD
WAL el

B2 AR[EiREKOG.KDG BUD AON X}{F & BTREfZ
AR m
150 — RO

150 — HIRZORT B
— PSR — RS

RSO R S SOL A %
HXDEN R E SRRSO LY %

0
ZH4l B4 KOGHE KOG

( ( A4 B4 KDGE  KDGH
WAL WAL WAL WA

A. KOG B.KDG

150 — LR £ 150 — i

=39 — HR IR =39 — R

= =

#1100 #1100

= =

Bz 2z

@ 50 @ 50

o5 =

# =

E= 74l #U941 BUDIC BUD B A4l BUMAL AON(E  AONF
i Wl el

C. BUD D.AON
a: 523 LA H A, P<<0.05; b SR g, P<<0.05,
B3 AREREKOG.KDG.BUD AON Xt {F & FF A+
U EFRFAFE S R SR E RN (x £ 5,n=3)

2.2.4 Aftarh ALT . AST.GSH .IL-6 7K F-

frfasrdl (2525 AR TTILIA 2,237, IRIRHZ
SR A A REALIEEL 30 RBATfa, AAiiF KIS vE 3 1k, BY
PR B R 22 vhi (PBS ) 100 WL #E4 7413 B )3
L 2 500 r/min 0> 10 min, BT, 4 B8R0 & 6
FO7 B E S T ALT .AST .GSH . IL-6 /K-,

China Pharmacy 2026 Vol. 37 No. 19 + 2625 -



R (R BR, 5SFAA LK, BRI frfah
ALT \AST .IL-6 /K- i} 3 F 5 (P<<0.05) , GSH /K- i
E AR (P<0.05) ; 5 AR L %5, bRk BUD I i€ & 41
GSH FI KDG , AON ¥ i 41 ALT 4, HiAx 4% 41 4t
ARTE AR B E R (P<<0.05) .

R2 KAMFHEHBALT AST . IL-6 . GSHKELL B (x +

s,n=3)

i ALT/(Ummgprot) ~ AST/(Ulmgprot) ~ GSH/(ug/mgprot)  IL-6/(pg/mg prot)
R4 1150£0.15 8722017 17.03£046 0.017£0.000
fiA] 1361 £0.17 11294030 983032 0.023£0.001¢
KOG 4l 1201 £0.08° 963+0.11° 1177055 0018£0.002>
KOG ik 1166017 7954008 1204£040° 0.0170.000°
BUD (k4 1287006 89740.120 9.96£0.70 0.018£0.001°
BUD Rk IE4L 1232£0.06° 905000 12464042 0.018:+0.000°
KDG 4l 1335+0.13 904+0.14 13.13+048° 0019£0.001>
KDG ik 1272£0200 9.68£0.17° 1631£067 0.0170.000°
AON{kEEA 1321£0.14 8631032 1L74£0.79 0.019£0.000°
AON 4 1278£030° 85310301 1380£043° 0.017£0.000°
F 5873 5634 5785 1601

P <0001 <0001 <00001 <00001

a: A5 4L R, P<<0.05;b: S HES, P<<0.05,

2.3 BEHERRFEERSNESENE

K F HPLC 720 72 H 3% B e PR3 M i 43 KOG
KDG .BUD ,AON 1% & .
2.3.1 AR A i A

BUE BRI M AR (i =50 ) 20 1.5 g, K E R E
BT IR K% A 70% H i 25 mL, FR5E i
5 A AR PR ()% 250 W, 451 %R 40 kHz) 30 min JF B,
RN Z ZER, FUOPRE T, B 70% HH SR A2 0802k 1
RS IR IR, BT .
2.3.2 TR HR S 5

B KOG .KDG . AON ,BUD i I/ ity £ 3 &, i A g
) T 9 43 5] R 0.509,0.194,0.199 ., 0.431 mg/mL
) B — 3% PR A B VR o 0 DK 23 L R A% 10 1) B
—XT RS 1 mL, B T R]— 5 mL 25 ffi I H
TR REZ 20 F250 R 3Rl oy o f R B 437124 0.101 8
0.038 8.0.039 8.0.086 2 mg/mL IR &R IR Sl A
2.3.3 Ak RS R gl YR

K FHl Agilent Zorbax SB-Cis {1 i £ (250 mm X 4.6
mm, 5 pm) , P H P (A)-0.5% B B2 K 5 (B) M i shAH
HEAT B BE ¥R B (0~5 min, 18%A; 5~15 min, 18%A—
26%A ; 15~25 min, 26%A ; 25~35 min, 26%A—32%A ;
35~52 min, 32%A—57%A ; 52~60 min, 57%A ; 60~70
min, 57%A—18%A ; 70~75 min, 18%A ) ; k1K 30 °C;
WA 1.0 mL/min; & 0003 K24 300 nm, HL“2.3.17 5 F
M TR 2.3 27 T R A X IRV T, H I (i 2%
PEEREIE i OISR, 450 (F 4) BoR 2 R
PR BN R 0 B, 45 o0 (o i e 5 R 2 €2 1 s (] 11 4 25
BEIR T 1.5, LA Fof I B 43 0 o 288 AR B34 A IR
5000, H.25 P 7] CH ) Xl o T8 14
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250
200

= 15 9

2 150 3

E

S 100

50 s

0 10 20 30 40 50 60 70
t/min
ARSI

U/mAU

0 10 20 30 40 50 60 70
t/min
B. IR IR A
1:KDG;2:A0N;3:KOG;4:BUD,

B4 HiX@mER EENERARMAPLCHE

234 ERPEXRFEE

It KOG . KDG.AON , BUD (1 B — %} J8 5 4% 45 W
(# k5% @ H0.1.0.5.1.2.5.10 mL) , 435 & T 10 mL %
s, A R ) IS 2R ) I v R T AR
SRIGFE“2.3.37 T N OGS A HEA T A o DAAS AR o0 %) R
s P T A JO e A B SR 8 A s (LX) %o iy W TR AR Ry A A A
(VL HlbriEf e, TR bE e, 25538 (K 3) BIR,
AR B A 1 A T AR R T N O R Y R
(PR REIIAMET0.9990) ¢

x3 AMUZERSHEIEAFEREMEER HXRE

%) B S (mghnl) S
K0G F=1596.124.559 0.005 09~0.509.00 0.9999
KDG F=4871.9X-19.985 0.001 94~0.194 00 0999 1
BUD ¥=46704K-100550 0.00431~0431 00 0.9998
AON T=757231—49.849 0.00199~0.199.00 0.9996

2.3.5 FEE AL

FEE W “2.3.27 T T R A% R IA T, 44 42.3.37 0
TGS A AT E 6 K, id kg . R B,
KOG .KDG.AON,BUD i ffi £/ RSD 43 %1 1.45% .
1.79% .1.07% . 1.97%(n="6) , Fe WAL Z0RE 2% 8 B 4F-
2.3.6  FE it

B 2.3.17 30 S AR A (FE S 45 : AH-BRC-1)
A ITEERE 0.2.4.8.12.24 h 5, #42.3.3" T F {4,
PSRRI e SR AR . 455 R, KOG . KDG .,
AON . BUD I i %) RSD 4351 4 1.86% .3.22% . 2.85% .
L.77%(n="6) , WL I AE =R T ACE 24 h R
EER
2.3.7 BRI

HUH 385250 (K 5 405 : AH-BRC-1) i i , 4%
“2.3.17 IR 5 AT A 6 4 R A A R, $2.3.37 0
T SRR A O S TR, IR A o it 4 vk
R &, 450 /R, A% 9 KOG . KDG ,AON
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BUD % 1 ) RSD 43 %11 4 1.90% . 4.79% . 1.65% . 1.41%
(n=6) , RIIZITLEE R
2.3.8  JINFEIRISCRIA L

R —Hbk B AR R 2 A (FE L 25 : AH-BRC-1) 1
iR i =0 . AR IR AR 6 1, By
250.75 g, BT HIEHIEM T . 5K %A KOG X |
Al S R (0.509 0 mg/mL; 345 71 Jhy FH B, LA X6) FR 1 0 TR
[ ) 1.2 mL,KDG X it it %5 # (0.038 8 mg/mL) 1 mL,
AON X H& i % (0.039 8 mg/mL) 1.5 mL ,BUD X H& i,
(0431 0 mg/mL)0.6 mL, #%“2.3.17 T F Jy 1 il £ {1t
TRV, 2 2.3.37 T T (A i A5 A R S 10 SR U T
FUIF 845 W4 B9 I RE T e % 45 R B 7R, KOG,
KDG . AON ., BUD - ¥ Jin # [0 0 338 43 51 2R 99.20%
101.53% .102.39% .101.91% ,RSD 4351l 4 2.66% . 3.39% .,
2.54%.1.51%(n=6) , RWIZ T IEMER L R 4T
2.3.9  FEMEENE

B 1T 2GR o BFE 2.3, 17T R 5 A R T A
W, H52.3.37 N ok SRR A , Je SR TR, IER
FbRAE T A B it AT 31k, BT
i, 259 (R 4) Bon 1 THEE & 254 KOG ¥l i
L &4 0.097 0~8.082 0 mg/g; KDG, AON ,BUD 7£
BB AHEURE A Fp A H, FEAS R AL UORE A e B e S )
7 0.019 3~0.123 2.0.018 4~0.109 1.0.385 1~1.189 3
mg/g. AN EEE 2GR LR 4 FP RS 2
R,
x4 1THARFHESEAMFIMULERINEE

MEL R (n=3,mg/g)

i) B KOG KDG AON BUD
T AH-BRC-1 0.8401 00410 00685 03851
AH-BRC22 25565 - - -
it HEB-BRC-1 42058 - - -
HEB-BRC-2 06511 00484 0.1091 11893
iF LN-BRC-| 08256 00265 00184 05580
LN-BRC-2 0.1189 00193 00214 -
LN-BRC-3 08879 00496 0.068 1 -
LN-BRC-4 8.0820 - 00340 -
R HEN-BRC-1 3.8935 0.0486 - -
HEN-BRC-2 35874 - - -
HEN-BRC-3 L1741 00381 00352 04068
HEN-BRC-4 22453 01232 00568 10391
% YN-BRC:I 00970 - - -
YN-BRC-2 78541 - - -
W HUB-BRC-1 41145 - - -
HUB-BRC-2 08786 0.1075 0.1044 04964
HUB-BRC-3 20920 00215 00166 -
— ARAMEH
3 Tt

AW FE R F 2 25 B 2R 4 R BE L) fa B AU S5 |
HPLC EX] B 38 5 e ORI 4 i Ao A 7 003000 7 2
YRV R AT, % 2 BRI AT A SRR
KOG .KDG.BUD ., AON 1] fig J2& 7 5 5 0 18 AF D) T 1

TEZED; 2026 455 37 5 19

Ay, HoR 0 /B AR S T BB S HSP90AAL, SRC,
NFKB1.AKT1 MAPK1 %5, $#F5¢$itiE , KOG 1] [EAI%
/N B IE A TNF- IL-6 7K P, T IL-10 7K, X 84
P FEAE 5 | kS 1) I 45 A — e AR VE ™Y, BUD X
LA IR Y B AR e E s b s AL
GSH RS YIAE il A b 2 FpE Tt S ey 0 7= A, o
D-Z 552U s T 10 R B2V I3 05 & AR 3 1R
FHUA 5 RT 000 il 28 ) 30 T P 2 I 9 2 1 5 4R
AUR 38, D82 2 UM PR i SO 4 U B s 18 T 5
PRKABI WP 3L A= B A HAE R, 306 W 1 IR 0 Ak 2
TG/ TN R VA LR, T e S R T
EB /519 [ W5V I (430 i, oo A PRSP Big 7 P i ¢
FHOGHEARD SR, H AT 1 A UL KDG . AON X I AH ¢
P9 T TR ) SCRR R

SEMR S WHO HERE IR AT A5 R T I b i
Ve ARG 5 R I, R ARk 489%™, Bl
TR AN B2 5 5 = OB e s, A IR
RN WRAG &I R B R R S A | 46 25 07 U
PSR EA, HETE B N IS P 2 W i % L 25 W)
PEVEMY i R it | 25 VE ML 9T S ™,
AW RN SR A O @R CE AW Te
(fabp10a:dsRed ) 555 R BE i, DLSEIRF S i 25 454
A0 B fe A | S Aok 0 I ARG 2 e T AR A X
S EE K2 ALT \AST .GSH . IL-6 Z545%5 , W1 L4 T KOG,
KDG .BUD . AON - i . 5 R B, SEIRA L
B, A BN A3 45 25 ZELA T BT A AR X 28 N T AR R X6 ¢
S 3 EA R [) A R B /3658, ALT L AST B2 1L-6 7K~
ANTFIRR S A, GSH ACE YRR FE T o X 4R ik
AP RS H SR S S 0 B A0 005 X9 AT R TR RR E F)
TR PERL

BEAR , ARAI ST 2R FH HPLC 3545 17 HEAS ] 7= b 7 35
iR BN AR AT T S T SRR 4 F
A AEAR R 25 0 v i) & 2= ek . Hib . KOG 7+
AU S YRR, B EAEXTER S KDG Fil AON
B S B AR, 7 R i v R A s BUD B 757
S A [ U S i B K, B AT EA 1.189 3 mg/g.
IREERRIR T S R ) S AR P A
FIFR R FE TR A S RFER . g iR 2= 51
JRUA AT e R R R A A A A e R A KA
Ko WFREY], AEERAR YR B2 18 EHEY
P A W REE S SR R SR O T A
MR 2 A R R SRR 2 [, BRSSP
AR AR OBl I PR 11 2 8 VA 9 25 S BRI A5 R R ]
BT 2U0RE i P B S Ao AR SRS TR b [ SRy I
THI9 H Gy RUYCFE S (455 8 LN-BRC-4) 5 6 H i3 Rk
FE b (45 4 LN-BRC-3) 1 KOG B & 205 K. A
F5E A ] 7= e S 76 B i SR S IR L A T 22
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St PR AR ) A KR BUAFAE 22 57, X AT B2 R O3

HE TR I3 o A A R 2 — o (EAS TR,

KOG TEA R 7 HuRf: ity 4 BERSE K6 1 HL AR 5

$ern Hon] BE 2 1 88 B A AR ORI P A B 22 Bkt , n]

VE N A S F ORI AR B 5 ZeAT T 5 ks

At GG 2R T D L

L5 TR AR S 2oL 0 24 2 B2 0 e 4G 45 B ) £

FERIGIE , I T A 8 5P 4 R (KOG . KDG \BUD

AON) W LR T iE M, I 38 28 HPLC L 48 /R T HAEA R 7~

WA PR SR 2ER . Hh KOG TEA [ # 7y

PR Ziy e ORI R o R SR = EPOE = IIE (DR E - XS

VR FIPEAN B 2 B8 R o o (EARBF AL T3 £

B RLIEA 70028 25580, VR FIAIL ) 049 45 P A 000 U2 T

RS TR FL SR N BAIE , T H15E HSP9OAAL SRC

SR AL SR TTIRSE , E— 20 WA 1 S8 B PR AT 2528080

JHE Aty K A PR o

FEEMR ATAAEE BARAEA BT R

S0k

[1] HEEPELGERR(H AR )22 AR [M].
g BIREEOR AR, 1999:595.

[2] SN2 R BT R . S A 2 | IR 24 A I
BRI : 2003 4ERRIMY]. B FH - STAMBIEL Rttt 2003 - 44.

[3] Li G H, Fang K L, Yang K, et al. Thesium chinense
Turcz.: an ethnomedical, phytochemical and pharmaco-
logical review[J]. J Ethnopharmacol,2021,273:113950.

(4] BH AR, B S A A RE S I 4 v i 4
FH [0, W RIFARSE 42, 2022, 38 (10) : 2402-2407.

[5] LiL,JulF,Zhuang X P, et al. Chemistry of Bairui gra-
nules and its mechanisms in the protective effect against
meth otrexate-induced liver injury[J].
2024,122:155158.

[6] ARE, T, Bl 55 FL T M4 232 5 S0 iE
(4 H 3 BRI AL O 7 (0. P BEAC R 25, 2023, 25
(5):1044-1055.

(71 ARGm, 320, BAT7 55 BT 4 25 32 0P 7 B
FT 9 L B S 50 B0 UE [J]. tH 5P R 2y, 2023, 18(8)
1064-1071.

[8] Westerfield M. The zebrafish book: a guide for the labora-
tory use of zebrafish (Danio rerio) [M]. 4th ed. Eugene:
University of Oregon Press, 2000 : 25-30.

(9] FEFSME, 2550, Bk, 45 . AR T 5 2200 S A0 20
P R0 AL )], T 2555 , 2024, 35(6) : 665-670.

[10] Panzica-Kelly J M, Zhang C X, Danberry T L, et al. Mor-

Phytomedicine,

-+ 2528 - China Pharmacy 2026 Vol. 37 No. 19

(11]

[12]

[13]

[14]

[16]

[18]

(21]

phological score assignment guidelines for the dechorion-
ated zebrafish teratogenicity assay[J]. Birth Defects Res B
Dev Reprod Toxicol,2010,89(5) : 382-395.
R, F BRI AR R 1R &6
4 B TRE MR AT 25 ) v % 345 : CN110859848A[P/OL].
2020-03-06. http://epub. cnipa. gov. cn/patent/CN110859-
848A.
ZEBH 1ty . SEAEH SO M) K B R R AT £
A PP VR R LD el R 2 B~ 2R 35, 2022, 38 (17) -
2039-2043.
A . SEAETEXT 2 U bR 5 3 9 A S 17 AR A
PRI PRAP B CHALR 990 AL I 5E (D). PR : o A B
TR 7R R K5, 2022 73,
Chen M, Liu G W,Fang Z Y, et al. Buddleoside alleviates
nonalcoholic steatohepatitis by targeting the AMPK-
TFEB signaling pathway[J]. Autophagy, 2025, 21 (6) :
1316-1334.
Hoofnagle J H, Bjornsson E S. Drug-induced liver injury:
types and phenotypes[J]. N Engl J Med, 2019, 381(3) :
264-273.
Tavares B, Santos Lopes S. The importance of zebrafish in
biomedical research[J]. Acta Med Port, 2013, 26 (5) :
583-592.
Zhang R L,He J, Wang X, et al. Report of the fifth zebra-
fish research conference of China[J]. Zebrafish, 2019, 16
(1):128-134.
Wang C, Che K, Zhang G L, et al. Integrating metabolo-
mics and machine learning to analyze chemical markers
and ecological regulatory mechanisms of geographical dif-
ferentiation in Thesium chinense Turcz.[J]. Metabolites,
2025,15(7):423.
Zhang F, Zhang G L, Wang C, et al. Geographical varia-
tion in metabolite profiles and bioactivity of Thesium
chinense Turcz. revealed by UPLC-Q-TOF-MS-based
metabolomics[J]. Front Plant Sci, 2024,15:1471729.
Ding A P, Wang R F, Liu J, et al. Exploring information
exchange between Thesium chinense and its host Prunella
vulgaris through joint transcriptomic and metabolomic
analysis[J]. Plants (Basel),2024,13(6):804.
LuY H,Huang J H,Li Y C, et al. Variation in nutritional
compositions, antioxidant activity and microstructure of
Lycopus lucidus Turcz. root at different harvest times[J].
Food Chem,2015,183:91-100.

(ki H31:2026-04-13  f&[n] H3J:2026-09-18)

(R3CTE g0 : bk )

thEZ 2026 4E55 37 4245 194



