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i E HW el REied) SRR ALRTEREGRITSDITAREEm A, Fik RA ML FH RN i
BT R PR AR R R S A AR A o5 204 mmol/L ¢ B BHE T2 ST R AT L AR BE D & Te(fabplOa: dsRed) FF
RGAER ABE D & 15 & FAEAR AT 32 6 @ AR AR A 38 0 3R R R A BB R L 4545 B (AST) | 7 BB Rk 4545 B (ALT) - Ak
(GSH) . & gl f% 6 (IL-6) A 35 4% , 3R i A2 76 PR 2 89 R 3E b 5 R A B 20 AR &35 35 M 2 1T 3R B = 3b B SR 3E 254 P ARAT
FHRyGEE, ER BERNLHEPHERFA B BEREL T (KOG) L &EH-3,7-=H F 43 (KDG) . % 163 (BUD) . 7 ¥
F-5-0-##E 3 (AON A AP BRI MR 4, R A SRR Yo 8 R 2 5L RE 0 B Ol | A F«BEK 15, HUSIEE
Ik R 27,25 pmol/L KOG .BUD . AON vA % 50 pmol/L KDG ¥ 7T 2 -3 /3% 3% AT 5145 AL BT & 47 I 64 A48 % 52 6 @ AR Al s 58
H38 E (P<0.05), B4k H AST ALT IL-6 K-F (P<<0.05) , 7t % H GSH K -F (P<<0.05), AN LR 27,1747 &L H4 P
KOG ¥ T # th , 4% % 0.097 0~8.082 0 mg/g; KDG,AON .BUD f£ 3 5t kb kb ik, A B A H R T AT 55 %
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 it R BT & MR 50
H P KOG ERE ZE EFE M T TR BAFAR S, TIEA & EERATERN RN 2254780
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Predictive screening, activity evaluation and quantitative analysis of hepatoprotective constituents from
Thesium chinense Turcz.

LI Li"*, CHENG Xuechun’, ZHUANG Xiuping’, ZHOU Peng"*, ZHANG Baoging"*, WANG Xin" (1. First
Clinical Medical College, Shandong University of Traditional Chinese Medicine, Jinan 250355, China;Z2. Dept.
of Pediatrics, Affiliated Hospital of Shandong University of Traditional Chinese Medicine, Jinan 250011, China;
3. School of Pharmacy, Shandong University of Traditional Chinese Medicine, Jinan 250355, China;4. Institute
of Traditional Chinese Medicine Innovation and Transformation, Affiliated Hospital of Shandong University of
Traditional Chinese Medicine, Jinan 250011, China)

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

ABEETR B ARF#IEEI0 H (No.82104506) ; LA H B2y significantly increase the relative liver fluorescence area and
RAAB R B BERH BB (No. Y Z-2022-7-10)

* E—1EE LA W5 PR AT LI S P
RY P . E-mail : 349783852@qq.com

4 BISEE YT, RTINS0, DT P E AT 0.05) , and elevate the GSH level (P<C0.05). Content
JLEETHAL I K A 25 R GE00% . E-mail : baoqing09009@126.com determination results indicated that KOG could be detected in

relative fluorescence intensity of liver-injured model larvae

(P<0.05) , reduce the levels of AST, ALT and IL-6 (P<

- 2522 - China Pharmacy 2026 Vol. 37 No. 19 HHEZ G 2026 455 37 BHS 191



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

HAR R AR Y A 8 5 Thesium chinense
Turcz. F) T4, HATER FNE Moz, HA
FOCE B R R R L), 1977 5 IRplcR
(rpEZGH) R T RN TR 2541 RE 204 T b
#E) (2003 4F R, H A RAERE M), B)7 T
BT AT A SE e, G IR ) TR e kAR %
FLIRR VB REBIRINIRTT . BUR PN R, A8
FHAPUR JrEll R RS 2 M2 E Y,

HRAE LNV, VAT 7 R FHE A 3 A 2 K e 1) B
PRATLH] < S 200 160 2y i A2 403 v 5 | & A8 A L, A1 1 37 1 4
(reactive oxygen species, ROS) K& Al ; 24 ROS /KT
R E ALY B A A e RK (glutathione , GSH) 45 P IR
PPt A R G RIEPRBE IR, nT 5 & AR i k. Ak
N G AT 75 3 I Kupfter 4 16 10 5 B 0 SR A8 A -+
o (tumor necrosis factor-a, TNF-o) 258 41 g [ 1, finfal 58
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 3K J
N PRI SR ATT S AT T BELDBT A 0 R , 2 I 4
PRIFER . BRI EA BENPTR PraE b, i
SRR T IR A g SR H ETHAOR
T M a3 DA K B -0 TR AIL R 1 AN T A8 2 1 -
PRIF25 FHME A AL FITR BE T 2 o

D 2% 2 B2 S 3 3 S A 2 L AR 24 ) - o - A
B I 4, T SO 24 A O A R LA
FIRILH & s, )12 W T 2 25300 o R il
WFEEE", AT 5T 40 R T X 2% 24 B 22 5 R O 198 17 288 2 P
VDRI TG R 1, SR 5 SR FH S AR 75 () B 5 £ 4
PAsa Y, %) i e 45 20 0 o AT ORI TS PR, IR
TR AT €3 (HPLC ) 5% AN [R) 7= 1l 7 88 i 2 4 i e
PR ORI P 40 A7 2 B 40 HT , B RN S 1Y) o i 48
il I PR IO P B U8 R R 24 W O R S 58
At

1 ##
1.1 FE{ES

1260 #9 HPLC 1% H 2 [§] Agilent 2\ 7] ; EP214C #!
T4y 2 —H R AB135-S B+ 5 4p 2 — K1 [
Hii -+ Mettler Toledo 23 ) ; PGX-70A U B 5 4 IR iG 35 G
I 15 FRAE W BN A3 1 3 A PR B 5 SW-7 7l

TEZED; 2026 455 37 5 19

PN SN 1 I 1] 242 v B ST AE A PR A A
H1650-W 7 £5 2 5 3 B0 AL 1 18 R S 30 = A
T RA R,
1.2 Zhft

17U B8 250 40 BIR HT RS b BT
= LS, AR P R 2R R R B 22
BT AT 25 I %5 2 9 M A LA W) A 88 HE T chinense
Turcz. T4 5, FEFORIEE B IR 1; 29 MBS KIE
F A SCE T G FE ARG M AR A R
BRFIE 1

x1 BEREAMEKERER

e T Tl Hias g Rt
AH-BRC-1 T 203457 || HEN-BRC-2 R N4
AH-BRC2 T 20346/ || HEN-BRC-3 ) 22346/
HEB-BRC-1 {251 234K | HEN-BRC-4 ] 20345 H
HEB-BRC- 251 20346 | YNBRC- il 20346
IN-BRC-I LT 2023461 YN-BRC-2 I 2003541
LN-BRC-2 i 2003477 || HUB-BRC-1 W 23441
LN-BRC-3 ISS 20036 | HUB-BRC-2 W B TH
LN-BRC-4 T 2003%9H | HUBBRC-3 a4 2003461
HEN-BRC-1 g 2003441

13 F=iXH

X HE A 382 1 (kaempferol-3-O-glucorhamnoside,
J5 S E N “KOG” ; 4 i =98%, it 5 HR16725S81) (52
FE1 (buddleoside, J5 3L 5 “BUD” ; 4l =98% , 4t 5
HE16926S1) | LI Z5 -3, 7- — #4344 (kaempferol-3, 7-
di-O-glucoside, J& 3 fii] 5 g “KDG” ; 4l Jif =98%, it 5
HS21910B1) . /¥ 3¢ & -5-0- i 18 J% # (apigenin-5-O-
neohesperidoside, 5 3 i 5 i “AON” ; 4l i =98%, fit 5
HR3402W1) ¥4 {39 i G RH A RA F R
KGR AT I (aspartate aminotransferase, AST) | TN
218 % L 5% 74 T (alanine aminotransferase, ALT) . A 41
JiL 4 2 6 (interleukin-6, TL-6) A& 1l i 7] & (L5 54
20250708) ¥ [ VL5 kit S A DR AT IR 22 7] s GSH A
D) & (Jik 5 20240819) Wy B AL 5t R E R A R
A FHE R A 5l , K A I i s alivgeoK, At i)
N T
14 SEIEhY

JHNEDE S AR iC e BE P By £ Tg(fabp10a: DsRed) H
RS AE YR A R A ml R . AW sh P SR Ty
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R T T A 1 AR e R 2 R B s = e S 6 sh W 48 2
SALHE (HLHES : SDSZY YAWE20250320003 ) .
2 AEEHER
2.1 BEBRERFRS MM KRR
2.1.1  ESE AR R SO E SRR

3 2o A ) SCRR IS AR B B ARG 34 AP Ak AR LAY .
T£ SwissTargetPrediction %% #f & (https:/www. swisstar-
getprediction. ch/) , PharmMapper 24 % (http : //www. li-
lab. ecust. cn/pharmmapper/) . SEA #( #& J& (https://sea.
bkslab.org/) . SuperPred %)% (https : //prediction.charite.
de/) kR iR i e & 508 L E R,
A58 1 369 Ve RS
2.1.2 PR 5 A B R L B A HE R R O 1B

1E DisGeNET # ¥ J%£ (https://www. disgenet. org/) .
OMIM %4 /% (https : //www.omim.org/) . GeneCards £ #i
J& (https: //www. genecards. org/) /1, 43 5] L) “Hepatic in-
jury” R SCSRR HEA TR A AR 12 908 4N A1 5
o P A BV FAE SR s B AR | AR AE
SERLE 1270,
2.1.3 AR F-2E BT EAE M2 S A% O R 0 R

B 1 270 DB SR HE 11T A STRING %8
(https://string-db. org/) , ¥4 & & [ Wi - & [ T B {E
(protein-protein interaction, PPI) ¥ &% , ffi 1% combined
score=0.9 AN &, IFH H-F A Cytoscape 3.9.1 24, LA
& {H (degree) At 3435 H S 55 Ry Il TR, 470 A5 i 346 g 1 4
o BT B R S PG TR N E PRSI, 4 I LB
B 9 A R AN A BE B S B8O i YA, T e
205 ORI AR DG 10 %038 6, AL AR R AZ R s 2R
4 (non-receptor tyrosine kinase, SRC) . 22 24 JFL 34 5 1)
A {4 1 (mitogen-activated protein kinase 1, MAPK1) |
MAPKS3 ., i1 J84 #5 [ 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
WV A 1 (nuclear factor-«B subunit 1,NFKB1) (£ 5 %5
B SREE HF 3
2.1.4 KBRS R E&SHr

W %00 155 A DAVID %0412 2 (https : //david.neif-
crf.gov) , #4175 [ A& (gene ontology, GO) JIHE L BEAI
3t A 3 PR A PR 21 #5040 T2 (Kyoto Encyclopedia of Genes
and Genomes, KEGG) iffi & % 7 #7 , LA P<<0.05 K [
{8, A58 76 1~ GO 45 H 1123 S KEGG il . Hrpr,
GO YRR A= i #2 (biological process, BP) 4
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 1
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1E ¥ (positive regulation of gene expression )4 ; 43T
fi£ (molecular function, MF) f1.4 25 [1 4% & (protein bind-
ing) . £E I 45 & (protein kinase binding) \DNA 254
(DNA binding) %5 ; 4 Jfd 21 73 ( cellular component, CC) 3=
B3 AT T A A% (nucleus) (4 i 5 (cytoplasm) | 4 fifd 5t
B (cytosol )55 . KEGG i i & 4 /3 A5 21 (145 510 i
F= PP K JiiE i % (pathways in cancer) | HUR BRI R (S
518 % (thyroid hormone signaling pathway) fEFL Z 55
8 [ (prolactin signaling pathway) . HIF-1 {5 5 i [
(HIF-1 signaling pathway) 55, 38 1 G4 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 FAE AR SO T 4R A g R A
A A 2 B A 3.
2.1.5 241G o A D 5 v

K FH Cytoscape 3.5.1 {4 A6 £ F A8 R - il o0 - B0 -
T HAEM Y . A5 BoR , BEAHHEAA AT 446 A AL o
KOG .KDG . AON .BUD, #7583 6 573 1] il S 1 6 5L
RAFORIAE T A LR TG V10 s 2 45 HSPIOAATL (SRC
NFKB1 . AKT1 MAPK1 5 %l i 1 e A, T RE 2
AR PR I VS e VR R . BUARZE AEH
ASCE UL AR R SR R AR A R B R 4
2.2 BEREREEFEERSNREREN
2.2.1  BEH 0S5 5 GG SR

BT A0 ) 7 51 25 2 1R The Zebrafish Book #1417,
PEIh 10 F2 58 250 F - K (28 +£0.5)°C, pH7.0~7.2, 37
Bt K M H %6 450 ~550 ps/em, B 10 hHGHR 14 h 5
AR o WLAFBE 5 g H R FAR MR 3R, R IR fE
B R BE D f, F M S R 1 2 B9 Ee A B
Grrh, DL W A o3P L e e R T A IE . IR H OGRS
S BRRE AR, fiH 7 SRS 51 , 30 min f5 Wt AE A B 5 H]
WG SRR S TG VA B 3 IR, RBRASZAE N LIRS o
SRR, TR I T Pk R R R B A2RS B T
JREESIE . BRI E T L RGBS R (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 B iR
TR TR B BRI, 4 il IR I 2% B 7F 5 M/mL o
2.2.2 SRR ORISR A T B )

S RIG RT3 dJF  EEEIE R &7 B D AT
i (530S R A7), IREL 40 FE Y% B R T 6 4L
Wb AT EBENL S 2 VA RIS R L4, ik 3
MEAL . & AAF LS T2 AR IR, AR A2
FFA25 T 7 4 mmol/L S MR 88 B 2 TS P
4y Z 5 (200,150,100,50,25,12.5.,6.25 wmol/L , H
PRI S 0 25 R ) MRG0 B R T
28 CCEOLIH R FRA AL R IR 4425 72 h, R &5 24
hie 1R . LAC WESR ISR AT (58 T 1 1) W s 4 -
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FEVRRL A5 T AR A T4 18 OO I DX s, R AR 30 s, 24
AW NEFE B, H R A8 Sk 52 ol £ R 23408 5 T I8
S B U BRI DI 5 kO R4S s ZE AR S P
SRS () T2 2 AR O, 2 BESCHRAR HE A T IR A5 1T
43, W AR PEA3 <3 43 W) s i AT fr R JE AR, LAAF
1 IAETE 3 (A0 23 = AR AT 8y B A 20 100% ) Fl
WA 2R (BT 26 = B A T (0 B0 A TG AT 080 X 100% ) A8
i, G 45 1353 A T TR

ZEIL (1) R, 4 KOG . KDG ,.BUD ,AON HY ¥k &
I3 BT 25.50.25.25 wmol/L I, A 7-f0 (7736 b 5 T
95% LRI T 15%, L5678, LA 25.12.5 pmol/L
£ KOG .BUD , AON Ji5 £ 5 £ 52 56 1y vy K T Fv¢
B, L5025 wmol/L /A KDG Ji 4L 5 1 S246 (1) 7 AR
T

1204 o fFifE
—=— W

— T T T T T 11
0 25 50 75100 125 150 175 200
KDG/(umol/L)

B.KDG
1204 —— fFiG %

= R

— T T T T 1T 1
0 25 50 75100 125 150 175 200
KOG/(pmol/L)

A. KOG

o R
= R

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

Bl AEREKOG.KDG.BUD.AON X {F & 5%
RN R B0

2.2.3  AFEFIE AR KA G R 2 e5m R
ROk E 3 dF, mEIER KB A, L
FL 40 % BE R T 6 FLAR P o AT BEL S 2
2H ASRYZH RN [A] o3 0 e AR BE 2, B 3 3 fL
25 A0 25 T 25 UG 3G R0 RS2 AF- A0 45 T 7 4
mmol/L 5 JH kI 55 57 7™ ; KOG .BUD . AON 15 1%
W AT A8 0 ) 245 T & 4 mmol/L 5 A A1 25,125
pmol/L AR 543 B IG HE TR, KDG fmy VR FE 4 A £
I3 45T % 4 mmol/L S HHJIFHI50 .25 wmol/L KDG H IR
JEEE IR . R IR R T 28 oCH O HE IR 85 3R 46 ik
b, =425 72 h, HB) 5 24 hi LIRS . 452545
J A BELE U0 8 BB, 75 e~ LR
RIS , 4 Imaged 453 A A1 (0 IEAR X 28 5 T AR
XTI AR = 25 25 AT 0 ISP 45 i A/ IRl vk
25 AT 0P Y 9 G TR X 1009% ) FRAR X 2 '
J& XS9O0 B = 25 25 2 AT f TP 59 i /)4t
A AT 498 658 B X 100% ), R H Graph-

0 T T T L
0 25 50 75100 125 150 175 200

TEZED; 2026 455 37 5 19

Pad Prism 8.0 JFiE 4748 1 40 BT 5 £U4fE 4 Shapiro-Wilk
K g A7 A IE S0, DL x + 5 R 5 Z411A] LR FH B R
Fr 0T, AL P LR T LSD A 56 . A6 98 /K
a=0.05(J5 XEeit2# k) o

SR (K2 E3) Bon, 525 (4 R BRI A7 fa i
FIEZE 457 , AR TR AH X 206 Y6 i 447 S8 2 0/ ik 555
(P<<0.05) . SHBIRIAH LA, 4% 25 25 AT 0 IR 28 3
A A TRIRE B BB, FFP IR X6 20 6 Tl REURIRR b € Y it
Yoy 5 AN ) R B 1) 355 Jin /4% 5 i #; Hob, KOG L KDG,
BUD . AON (= ¢ Ji 41 A 16 JF Ik (4 AH X 2 G i AR AR X 28
JEHR I, KOG (e 2 4 A1 f2 I A AH X 2 6 i B AR X6
DGR A BUD e B2 20 A 0T IIE A AH X 5 5 J 4
i 2B /45 (P<<0.05) .

A4 B. KOG1I% C.KOG &

WAL WL

D. BUDAIL E.BUD
WAL WAl

FA5AI4 Gﬁ‘%ﬁ& szl%?ﬁ%‘ L ?%%2 ét& J. @%2 F.lé}
B2 AERE KOG .KDG . BUD, AON {7 & BT i 2
SHIF N
150 — TR 150

— HIXZOLM
— AR — DR

=)
S

o
S

RT3 B BRI AR %
HXDENRE SRRSO BY %

o

0
A4l B4 KOGIE KOG H ZH4l B4l KDGIE  KDGfH
WA WREEA WA WREEAL

A. KOG B. KDG

150 — ik
— IR

5
>

i

— ik
— MR

=)
=3

ISy
=

RSB CHRE ST Y%
TR AR XS SO A %o

A4 4] BUDE BUDR A4 R4 AONME  AONE

WAL gAYl

C.BUD D.AON
a: G AL AR, P<0.05;b: SR HRE, P<<0.05,
B3 AEiRE KOG .KDG.BUD, AON X1 BF A48
RS EARFAE T R AR ERI RN (x +5,n=3)

2.24 fffar ALT AST .GSH .IL-6 /K- 5

freasrdl (2525 A BETTILIA 2,237 00, IRIRHZ
SR AU REALIE R 30 RBATf0, AAiiF o KiEEvE 3 1k, BY
PR B R 22 vhii (PBS ) 100 WL #EA 7513 B )3
L 2 500 r/min 0> 10 min, B_E T, 4% B8R0 & 16 i
PO EEiE ST ALT .AST .GSH . IL-6 /K-,
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R (R BR, 5SFAH LK, BRI frfah
ALT \AST .IL-6 /K- i} 3 T (P<<0.05) , GSH /K- i
E AR (P<0.05) ; 5 AR L%, bR BUD I i€ & 41
GSH FI1 KDG , AON ¥ i 41 ALT 4, HiAx 4% 41 4t
ARTE BT B E R (P<<0.05) .

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

s,n=3)

g ALT/(Uimgprot) ~ 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 89740.120 996+0.70 0.018£0.001°
BUD Rk 4L 1232£0.06° 905000 1246+042° 0.018+0.000°
KDG 4l 1335+0.13 9.04+0.14° 13.13+048° 0019£0.001>
KDG kR 1272£0200 9.68£0.17° 1631£067 0.0170.000°
AON{ikEEA 1321£0.14 8631032 1L74£0.79 0.019£0.000°
AON 4 1278£030° 853030 13.80£043° 0.017£0.000°
F 5873 5634 5785 1601

P <0001 <0001 <00001 <00001

a: GA5 AL AR, P<<0.05;b: SR HES, P<<0.05,

2.3 BEHERRFEERSNSENE

K F HPLC 7 72 'H 3% B e PR3 M 1 43 KOG
KDG .BUD ,AON 1% & .
2.3.1 AR A A

BUE SRR MR (i =50 ) 20 1.5 g, K EFRE
BT IR K% A 70% H i 25 mL, FR5E i
5 A AR B ()% 250 W, 451% 40 kHz) 30 min JF B,
RN Z ZER, FUOPRE U, B 70% HH SR A2 002K 1
L REA) DR IR, BAS .
2.3.2  TRAN IR S W 25

KOG .KDG . AON ,BUD i I/ fify £ 3 &, i A g
il 5 9 43 5] R 0.509,0.194,0.199 ., 0.431 mg/mL
) B — X PR A B VR o 0 DK 28 T R 4% 13 1)
—XT RSB 1 mL, B TRl — 5 mL 25 ffi i H
FRREZ 20 F250 R 3Rl oy o f kB 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 {f i A (250 mm X 4.6
mm, 5 pm) , P HEE(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; &0 K24 300 nm, HL“2.3.17 5 F
M TR AR 2.3 27 T R A X IR VT, 4 I i 2%
PEEREIE i ISR 450 4) BoR 2 R
PR BN R B, 45 o0 (o i e 5 A 2 €2 10 (] 11 4 25
BE¥IR T 1.5, LA T I B 43 0 o 2838 AR B8 AN IR
5000, H.25 P 7] CH s ) %l s 614
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250
200

215 .
= 150 3

E

S 100
L L i
0

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

80
60

10 2

I |

0 10 20 30 40 50 60 70
-

1:KDG;2:A0N;3:KO0G;4:BUD,

B4 #if@mAik G BE3TE&mARKHPLC B
234 ZRPEXRFEE

It KOG . KDG.AON , BUD (1 B — %} I8 5 4% 45 Wk
(SHEHHE0.1,0.5.1.2.5.10 mL), 70 5# T 10 mL %
SR, AR R B 2R 4 o R R T AR TR
SRIGFE“2.3.37 T N OGS A HEA TN A o DAAS AR o0 X IR
st FA) S AR S e B A Al A () e 06 TR PN A A
(V& hbrER L IR TLRPERNE . 2550 (3R 3) UK,
LR TR A R O R AR U PR P e O R Y R
(PR REIIAET0.9990) ¢
R3 AMUZERSHIEFAREREEEE X

U/mAU

%) B S (mgimL) S
K0G F=1596.124.559 0.005 09~0.509.00 0.9999
KDG ¥=4871.9X-19.985 0.001 94~0.194 00 0999 1
BUD ¥=46704K-100550 0.00431~0431 00 09998
AON T=757231—49.849 0.00199~0.199.00 0.9996

2.3.5 KR

FEE W 2.3.27 T T R A% BRI, 446 42.3.37 0
TGS AM AT E 6 K, id sk IER L. 2R B,
KOG .KDG.AON,BUD i i £/ RSD 43 %1 K 1.45% .
1.79% .1.07% . 1.97%(n="6) , Fe WAL Z0RE 2%  B4F-
2.3.6  FeuE ki

Be2.3.17 3 N A W (FE 45 : AH-BRC-1),
A ITEEIRE 0.2.4.8.12.24 h )5, #“2.3.3" T F (4,
PSRRI e SR A . 45 R, KOG . KDG .,
AON . BUD I i fH 1) RSD 43514 1.86% .3.22% . 2.85% .
1.77% (n="6) , WL I A =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 R, $2.3.37 0
T SRR A, S TR, IR A o it 4 vk
R &, 450 E/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), KIZITIEEE R,
2.3.8  JINFERISCRIA LS

R —HEk B AR R 2 A (FE L 25 : AH-BRC-1) 1
R S . KRR AR 2 MK 6 0y, B
250.75 g, BT HIEHTEM T . 45K % A KOG X |
Al S R (0.509 0 mg/mL; 345 71 hy FH B, LA o) FR 1 0 TR
[ ) 1.2 mL,KDG X it i %5 # (0.038 8 mg/mL) 1 mL,
AON X H& i % (0.039 8 mg/mL) 1.5 mL ,BUD X #& i,
(0431 0 mg/mL)0.6 mL, #%“2.3.17 T F Jy 1 il 45 {1k
TRV, % 2.3.37 T T (A i A5 R S 1O SR W THT
FUIF 845 W04 B9 I RE T e % &5 R 8 7R, KOG,
KDG . AON . BUD 4 ~F- ¥ Jin # [11 0 538 43 51 2R 99.20%
101.53% .102.39% .101.91% ,RSD 43 51| K 2.66% . 3.39% .,
2.54% .1.51%(n=6) , RWIZITIEMER L R 4T
2.3.9 FEMEENE

B 1T 2GR o BFER 2.3, 17 T R 5 e A T A
W, 4 2.3.37 N ik SRR A |, Je SR TR, JER
FbRAE T A B fr it AT 3k, BT
i, Z5H (R 4) Bon 1T E & 254 KOG ¥ i
L &4 0.097 0~8.082 0 mg/g; KDG, AON ,BUD 7£
BB HEURE Al Fp At FEAS R HEUORE A 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]SR LR 4 FP RS 2
R,
F4 1THARFHESEATFIMULERINEE

MELR (n=3,mg/g)

P E KOG KDG AON BUD
T AH-BRC-1 08401 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 0.0681 -
LN-BRC-4 8.0820 - 00340 -
R HEN-BRC-1 3.8935 0.0486 - -
HEN-BRC-2 35874 - - -
HEN-BRC-3 11741 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 -
—  ARMEH
3 Tt

A FE R F 2% 25 B 2R 4 R BE L) £ B Y S5
HPLC X E 38 5 e ORI 4 i A A 7 00000 7 2
I R AT . % 2 BRI AT A SR R
KOG .KDG.,BUD . AON 1] fig J2& 71 5 5 1 38 AF ORI 1

TEZED; 2026 455 37 5 19

A4y, HoR 0 VB AR S T BB S HSP90AAL, SRC,
NFKB1.AKT1 MAPK1 %5, ##F58$itiE , KOG 1] A%
/N BRI A TNF- IL-6 7K, T IL-10 7K, X 84
JHeFEAE 5 | ke 1) B 45 A — e R VE Y, BUD X
Z AT Y B AR e m e b g g sm AL
GSH R G YIAE il A b 2 AR Tt S ey i = A, X
D-Z 55 2L 5 5 10 R B2V I 05 & AR B 1R
FHU 5 RTS8 ) 30 T T Pk 2 I 4 R 1 5 4
AUR 8, D82 2 U PR B SO A U B s 18 T 5
PRKABI WP 3L A= B A HAE R, 306 W 1 IR 6 Ak 2
TG/ TN R A A LR, T e S R T
EB /519 1] W3-V (430 1, oo A PRSP Big 7 P i ¢
FHOGAEARD SR, H AT 1 A UL KDG . AON X I AH ¢
P9 T TSR ) SCRR AR

SEMR S WHO HERE IR AT S5 R 7 I b i
Ve ARG 5 R4, R ARy 489%™, Bl fh
RN B2 5 0 = OB HEE s, A 1A
RN WRAGIE B R B R R S A | 26 25 07 U
PSR, HETE B N IS 2 W i % L 25 )
PEVEMY i R it | 25 VE ML o2 S s,
AW R AR SR A O ORI CE AW Tg
(fabp10a:dsRed ) 555 R BE i, DLSEIRFS S i 25 454
A0 B fe A | S Aok 0 I ARG 2 e T AR A X
S Kz ALT \AST .GSH . IL-6 Z545 %5 , 91 AL 14 T KOG,
KDG .BUD AON Wi . 5 R s, SEIRA L
B, A PRS2 25 ZELA T BT I A AR X 2 N T AR R X6 ¢
R J3E HA R [ A R B /3658, ALT L AST B2 1L-6 7K -1
AN FAIG, GSH ACE YRR FE T o X 4R ik
AP R AT X SR S S 0 B A0 A5 X9 AT R TR RR FE F)
TRy PERL

BEAR , ARAI ST SR FH HPLC 34%F 17 HEAS ] 7= b 7 35
iR Bk AR AT T S T SRR 4 F
A TEAR R 25 4 v i) & 2= ek . Hirp . KOG 7
AU S YRR, B EAEXTER 5 KDG Fil AON
B SR B g AR, 7 R i v R A s BUD Y 77
SN [ S i 23K, B AT EA 1.189 3 mg/g.
IREESRIR T S R ) S SRS P A
FIFR R SE T2 A S RFER o R iR 2= 5
SRR AT e R R R A A A AR e R A KA
Ko WFRE], AEERAR YR B2 18 EHEY
P A REE S SR R SR SO T A
SRR A R R SRR RZ s [, B EAE A
A AR OB Tl I PR 11 28 VA 9 25 5 BRI A5 R Rl ]
B T 2UORE i P B S o AR SRS TRy b [ SRy I
THI9 H Ay RYCFE S (455 F LN-BRC-4) 5 6 H i3RIk
B (45 4 LN-BRC-3) 1 KOG B &% 205 K. A
F 5T AN T] 7= i RE S 76 B 6 o SR S IR L IR A T 22
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St PR 2 AR ) A KR BUAFAE 22 57, X AT B2 R 43

HE TR I3 Lo AN A LR 2 — o (EAS R,

KOG TEA R 7 Hu R ity 4 BERRE K6 1 HL AR 5

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

Ve A S F ORI AR B 5 ZAT T 3 Rk

Aig GG 2R T D Ik

L5 TR AR S Ao 0 46 2 B2 0 e 4G A5 B ) £

FERIRIE , I T A 88 5P 4 R (KOG . KDG \BUD

AON) {1 , 38 1 HPLC YA 8 /R T A A [ =

WA PSR 2ES . Hh KOG 7EA ) # 77

PR Ziy e ORI R o VSR = EPOE V= IIE (EWORE R XS

JHAE FIE B9 2 248 bR o) o (EARIEFEALEE T 58 5 £

FRLIEA 70028 25580, VR FIAIL ) o4 45 P A 000 U2 T

RS TR FL SR N BALE , T 158 HSP9OAAL SRC

SR AL SR TTIRSE , HE— 2D WA S8 B PR AT 2528000

J kAl K A PR o

FFEMR ATAANEE BARAEA BT R
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