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E TR R E AL EHREE S100A8 #H]

TLR4/NF-kB &5

AEAE ", B =2

(LWL BEL R —IRREE 22 BE, HUM 310053 2 BT EE25 K2 MR AR — Bk, B
310006; )

[(FHE] WHARER: MEmtEg K (ulcerative colitis, UC) HIRZOFEN, B
HEANBELZH (Tripterygium wilfordii polycoride, TWP) 537 UC HI/E ML
MRS AR A=I0A%, H e E TNBS/CEAH UC KRB, 5
T Affymetrix GeneChip® Rat Genome 230 2.0 05 Fr, Kk 45 Bk A7 2k 0
ML IE S UC #5E & TWP 697 A R A% 0 2 A -S100A8,  Ingenuity
Pathway Analysis (IPA) Z3#7 &3l S100A8 5 TLR4/NF-xB @8 = EM S, MG
M A A SZERPPA TWP IIZ5 305t S100AS IS4, Fl R T2 2 T IR A

(SPR) 43#T S100A8 5 TWP HI4s& /). FifiJa Rk 4hsEitid@d TWP it LPS 5%
THP-1 40 9$RE, qRT-PCR. £ EIEE. R RIEE AN S100A8 5
TLR4/NF-xB @ KR AEH 7RI, B TWP F{ERMLE]; FFLL LPS. A
S100A8 FZEH (rhS100A8) . TLR4 5 (TAK-242) #i# THP-1 40,
I1E S100A8 5 TLR4/NF-«B i H )5 & o B i, I BT 73 TWP 3G 1 0
4 TWP {845 S100A8 1] G (13 1 il o0 Bt 71 B4 0 Bt o S5 3R« JE RS v 0 L
S100a8 7F UC KRR T+ 143 5, TWP JAJT )5, S100a8 Fik T4 148 f%.
P 925 s TWP el ST00A8 45 iR, FEAIC DAL 1Py, iR 2440 FE 2
W, BEEMERIETES). SPR o TWP 5 S100A8 HE L& 1. 1k
HPSEISE— 0 U B TWP F&MIK THP-1 485 R BH S100A8 Kk & TLR4/NF-«xB J#
P&, I/ TNF-o IL- 1B IFN-y 55K I 48R K 1338, 341 IL-10. TGF-f mRNA
LPRINTRIE. AEALIEHIGIE T rhS100A8 11 TLR4/NF-«B 38 i ¢ 817 14
F R ONE R T332, TAK-242 ##] TLR4 WG, Nl & Rl 7 %51
N B AT TWP H s & 2Py, XS B2 S ARk,
NREET A BEABRE. HAMBLREGEIERT . 4W: S100A8 /& UC RIE
Rz ORI, AR /E 5 TLR4 M5, TWP 3B % S100A8, i #if] TLR4
f55EE, M UC BIERIERN; TWP BALZMIEERs, #—Pes
S100A8 45 & s 545600 mi 24 fa R S/ 77 1Al

[R8EiE) BomtEmK, FAMEZE, S10048, TLR4/NF-«B i i#
1
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B4 % (ulcerative colitis, UC) J&T H S e M, KR IEATER
O PRI BT T BURIAIT UC Bk, —&2ass s- 20K
B WE RO S AT AR A R, LI PR L 38 A7 AT 280 Ja) R
il S X 24 S FH (R PR AR 1, TR, F e e AT 2249 O O (R

T N BE £ T (Tripterygium wilfordii polycoride, TWP)J& M P p BHEYI T /2
Hh SR EBORE Il R R 2R, B PR S T Th ALY, FRATTH FLR T K IBD i3
MGYT, RIUL AR REE LM IBD Fm I SIEE I, BT R
TWP GEfl#] TLR4 5 5. p38 MAPK 15 5k, FIRAKERNTRIA, HE
UC KEMiEmRA, HrR ¥R 5/ & R IELI,

JORE AL Y Y 351495 K 55 23 755 (Damage associated molecular patterns,
DAMPs) ITER&ZRVE, S100 HEJET DAMPs K FER G, 1EAH S50 ]
RIS 5 S R G i b BRI AR 456, 51K RAE R BT, H AT B
S100A8 545 RIEH K, {H SI00A8 fE A RF i AL TWP X ¥ /E - AT5AS
WA, DRI R AR TURH 7
—. MRS

B AWTFURE TNBS/Z8E UC KA, R HEAT 45 ik v ot Fr A il
JRiE 5 UC #5E K TWP IGIT A G HIRERE R, WA S100a8 frI76Ik, 7R P S5
FIPEAG TWP B2 0 ST00A8 HIFZM, FRE 2RI 55 & 550K (SPR) X} TWP
5 S100A8 BEATEE & J1Hr. B )G AAh it — LA 50 TWP XF S100A8.
TLR4/NF-xB B 1EH ;s AsbsEiIE S100A8 5 TLR4/NF-xB B R .
f i AT E TWP AT REHDIE PR ) o
LTWP XF UC K R il 28 5 S AH < B BRI AE

ST T i 8 25 K S Bh e 23 5y e tkite . F 90 L Wistar KRR BE
MUY R 6 4, AalRIEE SR, BRI, AZA 4. TWP {KFI&E4. TWP
AL TWP B Edl, &4 15 Ho @M HEmEsE 1 E, fiifkEA#] (200+20)
go 25 24 h, 10%/KE5E 3 ml/kg MG PRIFES R0 A IE i 1 T O R e ik L
AT ZE BN D20 8 cm Ab, A FZGYA 44 H R 0.002 ml/g 15%
TNBS+0.25 ml 50% L BEATHEN, 1EF a4 3% 0.002 ml/g B EE7K+0.25 ml
A3 K BEATVE R, VERRES RN 0.3 ml /R, HIARSSEEE KR T, BRAR
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JEEE 1 min JFHEE 5 min, SRS HERRCETH, HAABRE KR, G
3d eI KE UC BB,

IEHX A, T IEA . 457 0.01ml/g AFRER/KHEE . AZA 4. ¥ AZA
TIF RGN A J n 26 38 R K il TR A2, LA 0.01 ml/g MEB R TWP k. .
TR ¥ TWP BEEAEAR, CEA0R A= 22 ER /K I Sl B, 4% 3 KR LA
TWP 3. 6. 12 mg/kg W7 &5l iR % 0.3 0.61 1.2 mg TWP JREH,
PL0.01 ml/g MEBE#ER. UL EZYEER 1R, &S 14 do RIkR%Z524 h )5,
REFER B, B TE 5 ) T 2 40, 25 B L3 7% o I 32 A 465 i 2L b AR AT A A
1.1 HERRIE S RIERES FRil
1.1.1 RIEESF P&

AHFFFIF Affymetrix T & ) Affymetrix GeneChip® Rat Genome 230 2.0 5
o AT RRGE Ml ot a8 7 R REEFZ4 31000 /> probe sets,
RF 28000 BT K BREE ] . FLE F #0di >KiE T- GenBank, dbEST, RefSeq
SRR, I BERE P PG 0d 5 DU BE S B A0 K Bk 8] 2H 20 e B ]
(2002) bS5 437 T H o
1.1.2 ZRER ML L ERMT

R FE R BL, UC KRB F, TWP EFIEATIR RN TR, R4l
0L, SUAH AL FE TWP S AR A AT E AN . 7E IR X R, BB, TWP
R A IR 3 HOK RT3 RIE e & Fr i, {8/ Gene Spring Software
11.0 B FIEHEE A — AP, @i limma AN IERXTIEA . BRI TWP &l
B B RIEE S B R AT 2 R, TREFRHEN pvalues /T 0.05, foldchange
RKTET 2, DMTFET 0.5, fHigthZ 73R (DEGs) o 7T Ingenuity Pathway
Analysis (IPA) 1] Ingenuity® Knowledge Base ¥/ %} DEGs #HTIIRE & &
AT
1.1.3 AL

PRI RTRR B A KB, MG e RS S A S T, B 25 K FE AR
R 46 e i S AT R AL UG 25 . ) PBS TRIGALA, 4%% B EE = IR & 24
NI AR, BT R PR 4um RV, HIRARKE AL (H&ED

(Biosharp, Hefei, China) Gt& DAgEAT EZH 22 4
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1.1.4 54k

G AR & & DAB R G B L S EME AR AR AR (F
b5 o BRREMHLS A QY RIES dum B S, o5 HH =
R QAT KL, Y BT TRIS-EDTA (PH 9.0) HUEBEWF,
B mAGEAT IR, BN IR AR LT R S R E 10
0.3%Triton iZE1L 15 7348h, 5%BSA E i 1 /M, Y] S100A8 Hifk (5205,
i B, 1:100) 7 4°C B E IR . PBS ek =k)a, M8ty BEcr
P 37°CHEE 20 738 DAB I H 10, i J5 7R AKS 5 4% F AR vS120
LB (VS120-S6-W) 1%, J#Id Image J b e Ak 45 R
2RMEE TFIHIEF AR (Surface Plasmon Resonance, SPR)

KA B2, FIH Biacore T200 (GE Healthcare) ¥ S100A8 B %[
SELE NTA 5 f (GE Healthcare) |, Bi: 46 running buffer (10mM PBS, pH7.4,
137 mM NaCl, 2.7 mM KCD) ¥ S100A8 #ike#l 50ug/ml, 4R J5H] TR J5 %
K HEEE NTA S b, R HAZEMEEE (GE Healthcare) 4 H AL HEX,
B4 3600RU. TWP 4H] 100%DMSO ¥ ##, 4RJG - running buffer K5 H
MR B — e WK FEVR BEBR B, P4 A AS R FE 1) TWP 5251 S100A8 45 &,
B & W B A Biacore evaluation software 3.0 #% 1: 1 #AYE4T Kinetics BY
affinity 05 7347.

3. TWP i#E S100A8 B R EH
3.1 4R KT

THP-1 44 Fl ATCC, 4T STR %558 KA. (& 10%0624F
3% RPMI-1640 5775, BT 37°C. 5% CO: ¥ 740 5577, B4 775 HUAE A
SCIFAATE BRI CHERR, A D 5 AL T Fa o G A 40 B A T S0 o RIS 56 73 4.
“5F LPS. TWP. AZA. rhS100A8 T4 .

3.2 CCK-8 2%

3L Cell Counting Kit-8 (CCK8, WST-8, Dojindo, HA) JE4HMIIE .
P20 FLAE 100pL B5 7755 B 30x10%/ml {35 FEFE M 335 77 21 96 £L.(Corning, USA)
o, FAAEIRER TWP (0. 0.3125. 0.625. 1.25. 2.5, 5. 10. 20pug/mL) .
LPS (1ug/ml) . rhS100A8 (lug/ml) A-¥E4HMI, 4h/8h J5&EFLAA 10uL CCK-8
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WA G k8255 9% 2 ho fi FH 24 B FRAX (PerkinElmer, EnSpire, #I13%)7E 450
nm TGRS, BAAMRIIALIE v AL, ARG SO E R R . A
SIS EE 3 T .
3.3 JHUE RNA A& qRT-PCR £

K am e O e TE, F TRIzol 7143 58 RNA, MEZIRE 4y
#14X (Nanodrop one) I & RNA ¥, 1§ 4] RevertAid First Strand cDNA Synthesis
Kit (Thermo science)i¥i %435 il cDNA. {i i PowerUp SYBR Green Reagent( Thermo
science) BTG E & PCR X (Rohce, lightcycler 48011) #£4T qRT-PCR 5l
B (MRNAD i 2" 480 J5 it BAR RaA/KF . i T RT-PCR 1151975
w1 fis.

%< 1. Primers for gRT-PCR
Gene Primer sequences
h-S10048 Forward 5’-TTGCTAGAGACCGAGTGTCCTCAG-3’
Reverse 5’-GCCACGCCCATCTTTATCACCAG-3’

h-TNF-o. Forward 5’-AGCCCTGGTATGAGCCCATCTATC-3’
Reverse 5°-TCCCAAAGTAGACCTGCCCAGAC-3’
h-IL-1P Forward 5’-GGACAGGATATGGAGCAACAAGTGG-3’
Reverse 5’-TCATCTTTCAACACGCAGGACAGG-3’
h-IFN-y Forward 5’-CTGACTTGAATGTCCAACGCAAAGC-3’
Reverse 5’-CGACCTCGAAACAGCATCTGACTC-3’
h-TLR4 Forward 5’-ACCTGATGCTTCTTGCTGGC-3’
Reverse 5’-GAGCTGAAATGGAGGCACCC-3’
h-MyD88 Forward 5’-TCTTGAACGTGCGGACACAG-3’
Reverse 5°-TGTGTCTCCAGTTGCCGGAT-3’
h-NF-«kB Forward 5’-TATTTGAAACACTGGAAGCACG-3’
Reverse 5’-CCGGAAGAAAAGCTGTAAACAT-3’
h-TRAF6 Forward 5’-GCACGCCACCTACAAGAGAACAC-3’
Reverse 5’-CCAGAGTCGGGTATAACGCTCAAAC-3’
h-TBK1 Forward 5’-CCAGTCTTCAGGATATCGACAGCAG-3’
Reverse 5°-TTCGGATGAGTGCCTTCTTGATGTG-3’
h-TRAM Forward 5’-TCCTGCCCTCTTTCTCTCTCTTGG-3’
Reverse 5’-CCCCTCTGTTGTATTGCTGTGCTC-3’
h-f-actin Forward 5'-CTCCATCCTGGCCTCGCTGT-3'

Reverse 5'-GCTGTCACCTTCACCGTTCC-3'




FEPEHEXPATREEREMMAL X 2024 FERFES FEH-EN

3.4 F H S ET R

A 1 mmol/L PMSF 1) RIPA Z2MVK (Beyotime, Shanghai, China) #£HX
MM R A, f#H BCA 5% (Biosharp, Hefei, China) #ATE&E. A
skl SDS-PAGE 70 &, % 2| % — % L) (PVDF) i€ (Millipore,USA)
b HRREEHEH S%b AUy EE I th, B TBST ¥e =X, &S o8, %
R RIPUIRZR AR LLAE 4°C MR A . TBST ek =X Ja, Wi E Bkt
FACIERARIR —PIAE =R T E 1 /NN, 5 A ECL 35846 &'t (BioSharp,
Hefei, China) #EATIRE, H Image) BAF#AT K FEAE M7 » AN [EI BT (R HG R LR«
TLR4 (santacruz, USA, 1:1000) , MyD88 (Abcam, USA, 1:3000) , TRAF6

(CST, USA, 1:1000) , TRAM (Abcam, USA, 1:2000) , TBK1 (CST, USA,

1:1000) ; NF-kB p65 (Abcam, USA, 1:5000) , p NF-kB p65 (CST, USA, 1:1000) ;
S100A8 (Abcam, USA, 1:1000) , GAPDH (Affinity, China, 1:5000)
3.5 SRt

a2 24 FLBG B AR DU S, ISR, 500ul PBS HE,
R MU 4N R = 83 A L, &5k AT 5-7 JTIAN 410 . 4% 2% T AR ] 52 30 438k,
0.3% triton i1k 30 735 (et TLR4 BFAHIZED , 5% BSA =ik 30 75458,
F TLR4 ¥ifk (1:100, Santa Cruz, USA) . S100A8 Fjif& (1:100, Santa Cruz,
USA) . NF-kB p65 $if£& (1:100, Santa Cruz, USA) 4°CH¢ & id#, itk IgG
— 9 Alex Fluor 594 (1:500, HuaBio, Hi/M, #[E) =M H 2h, W HLS )G H
PBS ¥ 3 U BRIR S 3%t BRI G , 8 HT 63 K & 7 75(% DAPI)( Absin,
g, FED E . i gk G S (Olympus IXS51, Olympus Corp, Tokyo,
Japan) #EAT G, BRAH 2/ HX 3 ANLET, {8 Tmaged B 2 5 BEEAT B4 .
4. TWP B i % & UPLC-Q-TOF-MS %44

B TWP #£4h 1.0 g, II\ 288 2.1 30ml, #7 30min J5 g T, 5N 10 ml
FREEREST, B 2 ml AR S0 5 438, B B3 W thitk i~ Waters ACQUITY UPLC
HSS T3 (2.1x150 mm, 1.8 pm), A 30°C, BEFEARFL 2 ul, HEA 0.3 mL/min,
K : 190~400 nm, JaHAHLLLE]: A NS, B AH 0.1%F BRKER, BE
L2 1. WE ESI-Negative/Positive ion mode i iR I . 5 J5 HRIE I & 1
W TR T I P B 23 PR AR £ &, AR T AR R B N AT HE 7, e R4 i
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10 B P HEAT R
R 2 WishHIEE

Time (min) A% B%
0~4 10~22 90~78
4~48 22~40 78~60
48~91 40~95 60~5
91~95 95 5
95~95.1 95~10 5~90
95.1~98 10 90

5.4 ik

s R R AR E P B E AR R 2 (SEM) KR, i GraphPad
Prism 5.0 (GraphPad, USA) 7, @i HHERTTEDH (ANOVA) PHA
g% L REES, B Tukey T REZ R, P<0.05 #5F
EFE S
=, SRR,

(—) S100a8 7E UC K RJFE RIEFREIX, TWP BEMHIHFE

1LRIEWEE F2HTR I S100a8 2 UC RAEK TWP G SRR O ZER

AL S TWP Bl B EE & FRAIET 10 A2 5 2R 2 i1 34
Kl (Figure 1A) , ik A E s J5 2C4E 1) 2077 4~ DEGs (Figure 1B) , £
IPA /3 #TJE , Phidkm I (Exp.Value) FIFE R E5HGHT 554 B (Figure 1C) ,
RIL S100a8. Spink3. Pyy. Geg. Fabpl. SLCI2A48. Prok2 “53LPEAEREAI 2 AN
TWP =7 &40 rh 35 R 200 50, (B IR SCRR AR K I Spink3 . PyyGegFabpl .Slc12a8 .
Prok2 5 UC A REWESE L. 1 S100A8 5 UC KK RIEHHINF, WA
R S100A8 e NF-xB %25 UC #AES), S100A8 15 = AR HFRA
WREH, ERIEMLEERKZEREY, 5 UC ARERNAEYE L. S100a8
FERETU rp R IR H A BT 143 1%, & TWP T-Hi)5, S100a8 RIERERZ T
B 148 £, HHAERFEHREEH TWP T HUER S100a8 HIL T AR 7 1 (1 Il 24
AL, $278 S100A8 T RER UC RIEMAZLEER, 11 TWP X B B 2 i
TEH

IPA 2527~ (Figure 1D) , DEGs ¥} 2 % K GEd M, Hd NF-«B @M% &
HvEE, 5 TLR EEEABE KA. C&0 TLR4/NF-«B %2 UC 1)
L@, 5% B AR DG B R AT AR BOR AL O N . DR RIR S 4y

7
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Wrie s S100A8 5 TLR4/NF-xB i B& 21 28 1R 1] B HLAG A1k,

Pathway

Hogr{p-value)

Figure 1.CADIEF XM vs B AR vs TWP i 775 4 2 574545 TOP 10 2 R #4 ] s
(B) MAZERENBCZENFHRE; (O HaRRESHTZEREE:; (D) DEGs [
IPA 737 TEALAR NI R & A 1) B 2 VR /K P B E-log10 3%, HNAFR NIERK 44 7, el
[ETCATE

2.TWP [BRZ R IE S100A8 RiX, i UC KR FIEREES),
SIS LE R RIR, TWP 22/ UC KRERAE T I (Figure 2A) MZE K400

(Figure 2B) B EIHRIESNTEE (DAD  (Figure 2C) ; TWP J&GJT IR UC K
S A 23400, Bl 45 26 PR BRI, B R s B, TWP miifl s 4

AZA BENp RAEVE 3 ST AN IR 2 (Figure 2D)
N TS TWP TEAR N X S100A8 HIATIEH, fiZdiext uC KR+

S100A8 FHAT WM, SLi64: B E7x, S100A8 7 TNBS/Z % S0 UC KR4 md
A B FiH, TWP T-HiREH XD SI00A8 F£ik, I EBFNEMMEME (Figure

2B o
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Control

Figure 2. (A) UC KRAEMKEHH; (B) & KEM; (C) DAIVESAEM; (D)
450 HE B¢t OBURREE: 10X) 5 (B) 450 S100A8 A4t OBCR 5% 10X0
3.SPR Z#T S100A8 5 TWP IG5 & RE
PRI SEE R 7R TWP X S100A8 A B & ER, N T i# TWP 5 S100A8
Mg aRo, FATEE—2 Rl SPR HR 72 TWP H15 S100A8 HEZ &R
(Figure 3) . 45BN S100A8 5 TWP Al {145 & LI B K B K #, KD
N 1.967uM, HAEIHGEET (K3 .

RU MIX

35

25
20

- X
. L

Response

|

I

Time s

Figure 3. Z5[1 S100A8 S5 A[FIWEE TWP 4541 Biacore &Kl  GREMEREI KK N
6.25, 12.5, 25, 50, 100uM, HAvERSLPrkillsk, BELRMEE)
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% 3 TWP 5 S100A8 F[Hi%s 5 134k

Ligand Analyte Ka (1/Ms) Kd (1/s) KD (M)

S100A8 TWP 1777 0.003495 1.967E-6

(=) TWP 4% 510048 1%, W] TLR4/NF-«B & IR 1EH

N TS TWP 4%, 4r 34 0.3134 0.625+ 1.25. 2.5, 5. 10+ 20 ug/ml
TWP A3 THP-1 AL 8 /N, 4RI J1>80% K g A du Ml s 4/, Al
T E8ses. 58K M, TWP FIRE Sug/ml DLFEAEAMEN: BES TWP
B4 LPS -1l THP-1 H4% 4000 8h, Z5HFKH, WEBEG TR, TWP fl&E1E
4ug/ml DL FAIEEE RN (Figure 4A) o ML, TFIR JORE BIAH I 7T
1. TWP BEF&{ik THP-1 4R AERT S100A8 [FRIAKF

NWEFE TWP X} S10048 HEIEER], K THP-1 40 LPS FiALER 1h )5,
0 TWP (1.2 4ug/mD T 8h, AZA JyFHYEXTHEAH., BE S5 1 S10048 mRNA
B ARIE LR R GERE 85 R OR, LPS 17l 8h J& , S10048 mRNA (Figure 4B)
HARIL (Figure 4C) LA R IG5EE (Figure 4D) W& TR, TWP THil)s
%Iﬁ?‘éﬁﬁ%?ﬁ%, F R IR, YL TWP X S100A8 A J##%1EH -

s *++$\ P ,
‘l

Comven3n) 438 135 25§ % 20 (g Cowst © 03 oms 138 25§

C +LPS(1ug/ml)
Control LPS 1 2 4 AZA

5100A8| -—— _]

S100AB/GAPDH

GAPDH| ----——’

+LPS ( 1ug/m| )

Control

Figure 4. (A) TWP ST 8h X+ THP-1 40 3% /1 H52m B K. TWP EaéA LPS B& T Hiont
THP-1 ZHMf0% 520, (B) LPS Rl TWP. AZA T-¥iljG S10048 mRNA Fik; (C)
S10048 FEHFKEL; (D) SI10048 FfE 7N GRAfMEE: 100X)

BEFRoR N = ST SEI () F-45+SD, 5 Control ZLEE%E, *P<0.05, **P<0.01, ***P<0.001;
5 LPS 4Eb#:, #P<0.05. ##P<0.01. ##P<0.001.

10
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2. TWP J55 THP-1 Zf 5 FERT TLR4 Rik

W TWP HIFT R LA, qRT-PCR il TLR4 mRNA ik, WB fiill TLR4
HERIEKT, 7R TLRA 2GR . 455 RoR, LPS Hl# THP-1
BRZ40M 8h J5, TLR4 mRNA. HHEKIEU LG EEBERN, & TWP +
5, TLR4 mRNA (Figure 5A) . HHH*KIA (Figure 5B) LLLROGHRSE (Figure
5C) B AR, It H 2RI MM, U TWP 5823855 LPS 551 TLR4
.

A B
2 +LPS 1ug/ml
=§: | Control LPS 1 2 4 AZA Z. |
| & TLR4\--————-‘| 8 .
nxé, _ = I T
H GAPDH | e a——- | []
+LPS 1ug/m|
Control

DAPI
i
f -
Merge ...... Em H ik
“ " bt

Figure 5. TWP %} LPS i% S/ THP-1 S 401 TLR4A 35 (1540
TLR4 mRNA Z%4k; (B) TLR4 EHEAM; (C) TLR4 wGIREAAL OBk 100X)

21

3. TWP #4 THP-1 Zffd R AERT TLR4/NF-xB B EEIL

TLR4/NF-xB il 2 UC i EZRImpLf . —Ue Jy 7 W TWP BAKI{E
Fi 4%, Kol 1 TLR4A/NF-«B 38 i 1 ) S8 7 5 o 45 R o LPS IS , MyDSS
TRAFG6. TRAM. TBKI. NF-kB p65 mRNA 7KV B & WIHE T+ 5, {H& MyD8S.
TRAF6. TRAM. TBKI. p NF-«B p65 & H/K-EEEBEHIN (Figure 6A-C) ,
TWP TG, &atrfE ARG FEAEARFRE TR, JERENME T NF-«B
p65 #%¥Ar (Figure 6C) , HZGMERNEMRBINE, FE7n TWP HrRHLH] S|
TLR4/NF-«B il 1 % .

11
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i 5}
| I
{] {
! 1
2 { ‘ " { %\
& [ il i P 2
B : .
LPS fugml +LPS ugimi i £ &
ontrol_LPS ‘N ontro H !
MYU“[ o - w o won| pNF- Bp65 - — —— | t - 1 50
i ] = — . ==
O | o W e e | NFKB P65 | M ————
TRAM | S S [T [ ——
45 | i
TK1 [ S —— i = H
—_— H (A |
RIY ] P p——— A "1.NAsEA
z | |

+LPS 1ug/ml

Control LPS

C
1 2 4 AZA
o .--...

Figure 6. (A-B) TLR4/NF-«B Jl #5817 17 mRNA KR HRIEA;  (C) NF-«B p65 #
AR,
4. TWP /> THP-1 40 JERE i #ORE BRI R0, 3R BB FKF
J9EEST TWP X LPS 55 4 M0 28 5E i ail 4=, qRT-PCR Al ¢ % K+
TNF-ov IL-18. IFN-y mRNA DL RN % R F IL-10. TGF-f mRNA FKik/KF. 45
BRW, LPS ¥h0 TNF-as IL-18. IFN-y mRNA 7K°F-, J&/> IL-10. TGF-f mRNA
K, TWP 5, & WU R 731k T B, 4 X5 2835 N (Figure 7A-B)

A
; ﬁ'm~ﬁ §§ Hﬁﬁ“ﬁ ) H‘“ .
PRI b T & P T
B

o0 A0anl]

Figure 7. (A) LPS fill# &% TWP. AZA F-¥iJ& TNF-a IL-18 IFN-y mRNA &ik; (B) IL-10,
TGF-f mRNA ik
12

Rolativa mRNA s xprassion{iL-10}
Relative mRNA exprassion (TGF 4
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(=) 510048 &+ TLR4/NF-xB BB 4 /5 FRAE
BETEW ORI, S10048 1% TLR4/NF-xB J@#, ACHIESL T X

thS100A8 Bk & TAK-242 1 THP-1 40ffl. SCIG4E R R, rhS100A8(1ug/ml)F
T THP-1 41l 24h J5 40 B35 71 F %, TAK-2422uMD FilAb 2 2h J5 FE A thS100A8
T, 4h 1 8h Ja4NpiE /13 R % (Figure 8A) , KLk FEECA T 7l 4h. SLIGHE

—35 R, S1I00A8 % i M TLR4/NF-kB i #%, A i 4 5E K T TNF-a. IL-1B-
IFN-y RIEHIN; TAK-242 BHIT TLR4 3545, S100A8 HIEAAE HBE 2 9k55,

T AR B O, AR AR 7 ik k> (Figure 8BL C)

A ) B
TR [T S
z lmllan (nllas (nflnn
P 2 LEES W ;7 " /'/
— S, B L
f.lﬂ]ﬂ 'LIfIl[L M Wl e
/ 7 /7 i// / / »,:// /S /7 /‘//
G T s = 1 i
rhS100A8 . rhS100A8 + 1 . )
TAK-242 TAK-242 5 § . i .
TLR4E] NF- KBpGSlE] : , i ’-«
rd

BT N e B S Y

TRAF6[ <= =]  GAPDH [ wmww] : ] : t o
TRAM == 5] T e =
g =] v o il . e,

A ara sSSP VAV R
TNF-a[ = =] 4
IFN-y [= == =] 1 == | == ] stz =
GAPDH [ weresen | ,‘ Ij i D = Jj ‘ Ij n
: 7/ 7-/1:;] /.;/ f,'l// ) l/.’.v ,».:J;-l

Figure 8. (A) rhS100A8 -7l THP-1 4/l 4h. 8h. 24h J55k thS100A8 Bt#A TAK-242 T-Tii
4h F CCK-8 #r4mpais 77, (B) rhS100A8 F ¥l THP-1 41/ 4h 5, qPCR &l TLR4 15
I R A E R T mRNA £i&;  (C) rhS100A8 -7 THP-1 i/l 4h J5, WB kil
TLR4/NF-kB il % % A5 i (1) 2R B R IA

(F9) TWP [ FEEH R A T

T EHE R AL F AN Analyst TF 1.7.1, SEALIRERAE N Peakview 1.2, fEIE
B R RIS K (Figure 90, IRIEFE R Z RS R, 4G KRBT m5)
PR JTTIE BOHE 2 A SCHR, AN TWP JEURDI R b 2 E th 52 M &1, Bild
AR 25 A4, R RRIE TR GROE ARG & 2 2 AT 10 FsPERs, Bk
x4,

13
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A
BPC from 20230608-T§23C084-L6T-vos. wiff (samole 1) ...xoeriment 1. +TOF
A 17
»>2 0 8 »n
9 1.5
[}
£ 1.0
3.0
0.0 _ ~ ~ e P paade o -
5 10 1% 20 25 30 35 40 45 50 35 60 65 70 75 80 85 90
Time. min
B
BPC from 20230608-TS23C084-L6T-nes. wiff (samolg,1) ...xveriment 1. -TOF
> 1.0%6
A a
‘g 8. O¢
6.0
5 4.0ep
2.0
0. 0e
C
XWC from 20230608-TS23C084-L6T-vos. wiff (samole 1 agle00 80.0 nm
20 k4 It
a
g0
S h 7w s0
0 v » % &
6 Wit 3 PPN V0.7 DV O NS
5 10 15 20 25 30 35 40 45 50 35 60 65 70 75 80 85 90
Time. min

Figure 9. (A-B) TWP 1 UPLC-HRMS #IEE T Kl (BPC) -1E/fiEF#x; (C) UPLC
HAMATE-UV 280 nm
2 4. TWP 1 EEEVE R
P HHR U A HFR 5T iR
TR TR Wilforidine 258908190 C36H4sNO1g 779.26
EAREET A Wilfordinine A 192265154 C36HasNO17 763.27
%E/AH%%W Wilfortrine 173701382 C41H47NO2o 873.27
HARLA R Celastrol 141924432 C2oH3304 450.28
FEHPERIARE | Demethylzeylasteral 130992003 Ca9H3605 480.25
BN 32 Wilfordconine 109378624 C39H4sNO1o 831.26
EIN Wilfordine 100809544 C43H40NO1o 883.29
/ Chiapenine ES-IV 98441193 C34H41NOy7 735.24
/ Hypoglaunine A 97179495 C41H47NO2 873.27
TE IR A Polygalic acid 97129771 C20H1405 488.31
isomer
= W

EHAR TWP BEZEfR UC RAEVEZSN, S100A8 HAFMAMEH, TWP L% UC £
SEEF 2 A5 S100A8 B4 AHL, HETWMAMM. ik, 3T TNBS/ZEE UC K

ERCELE

LA AR AL LN TWP =7 S4B AT TPA 0 hT, 1 #%

JRE I AR LR BT 2 R RIS B SR AR, FEEAE TWP S EA R RiAE SR
AR S AR LR, B X RIB WS 0T, SR EI, ERAAT, %
ki T E LN R R e Tnn(488 155) Lilrb4(173 1)« Mmp9 (159 £%) .

14
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S100a8(143 f¥5)35, FiLE T REEHKKIUAEER 235008 Spink3(462 %) + Pyy(269
) Geg(269 fi%) « Crb3(266 fi5). £ TWP mFl&4H, RikE AR LA
FEH Iy B Spink3 (306 15) « Fabpl(216 %)+ Geg(197 fi5)~ Pyy (178 ff5) %%,
Tk B TFRERARIUNER 58 S100a8(147 1%). Prok2(141 %) « Cxcl2(110
%) Mmpl13 (78 f5) o TEMATLAF B, 2 RBOR MR R ) A 7 i 58 — 2%
TR AERERN A th ALK, TIAE TWP @l B4 P A (AR KL, 10 Ton;
B RRAERA S TWP =& R EOR,  JF BAERE R 20 A e 77 B 20
h R IE BB, W S100a8. WAEDFEZ SCRYE, — A% UC A HE
VR BB E R B %2 —NE UC A8 ik &k AR R ZY _ETHEl R B AR AL 1 2R 1A
ME S TWP 077 % BA REWEEEE R, MiZz4 TWP iRJ7 BT EkE
IEH LI o 32 IR AR, BATTR I S100a8 . Spink3 . PyyGegFabpl.Slc12a8 .,
Prok2 Y54 LA bi#a%h . b Spink3. Pyy. Geg. Fabpl. Slcl2a8. Prok2 “53%
H A5 UC [2R8 Rk Z A I 1 SCER S, 11 S100A8 5 UC H5K RIZHT#HIAKN,
WAL R S100A8 BEMIE NF-«B %25 UC RAECL. [RIth, FATA B ey
UC AR AL TWP 69T UC HAIHH S AL R R #E 3 S100a8 1o IPA 73tk —
LR, S100a8 T HES5 TLRA/NF-«B @SS, BAR H AT A W70 &I S100A8
i TLR4/NF-«B i 532 MEp, (Hid S100A8 & i izl et uC
RAERSEATIANIE R, R T 20— DB 5T A

C &1 TLR4/NF-xB il 42 UC #RAEH EEi@ieZ —, TWP X il g A
fER . BHHNZ#HICES] S100A8 5 UC BIX £, A2 S100A8 5 TLR4/NF-kB
WP KRN RAE UC TORFEMAER A R Tt — B, TWP feidid
S100A8 #if% TLR4/NF-kB 1% th ok = 78 73 [ B o IR U4 HbSE56 A L ST00AS
B IR, TLRA/NF-kB 348 [ 25 7514, TNF-o0 25 A 3 4 5 R TR A I, 1L-10
R BT RIS PG NI R, UC KRHIE S100a8 FKikHY
A, s A R N R Z AT TWP T TRAEFE (R S100A8 ik, F:4l
TLR4/NF-«B il #, J50/0 AR SAE R T3k, HINHTR B TRE, G2 THP-1 )
UC KRMiE RAE RS, I H TWP XFEH 2B T RIEREE. BiR,
TWP %} S100A8 5 TLR4/NF-«B il % A 1 H , {5 JAT 147 7 B A2 XA E P i AR
i, TWP B P — 1 R T RIEA .
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EEXHXAN [, BATI%E S100A8 A1 TLR4/NF-xB il 4T T WD WA, @it
RANAN N TAK-242 401] TLR4 )5, Fi45 T rhS100A8 -1, &K I TLR4/NF-xB i@
O AR BE 2 B B A, R o ARE R T8 R K. B TNF-o ZEHE 4,
TAK-242+thS100A8 HH H) & Witabr S AL LRI =R P ERR
S100A8 T ilid TLR4 RAFEERAEH], FAR L AL T8 B Y LI B

TWP feflii] S100A8 Kik, 1 #t—LHI5 TWP 5 S100A8 K%K, AT
NHHAT T SPR £, UFSET TWP 5 S100A8 EARIUFHILE & 11, $#8 TWP

RE4E & S100A8 KIFHALREIEM . Fitk, TWP 4% S100A8 KAFEHL 2 1FE F B2
FORAE Gy e @t —

T TWP BB 24, KA UPLC-Q-TOE-MS 43# & I3 A ) 25 5

) 10 FE4: a2y 40 51 & Wilforidine (75 A BERSK) . Wilfordinine A CFF/A
ET A) . Wilfortrine (55 A BEZEDI) . Celastrol (77 ABEL £ . Demethylzeylasteral
(LHEERIREE) . Wilfordconine (75 A BEHERL) . Wilfordine (FRAMEE)
Chiapenine ES-IV, Hypoglaunine A. Polygalic acid isomer GZEEMR T4 , H
FERABRL RS UC MRS, HEAREYHEREE. 5SSO
7281, DL b gy vl RE S TWP LEAR N R 25 30 S BE T il y s RIS i& 1t 1
e 5 S100a8 4 & RIEHLRAE R BT RAE, AT TS R 4 5
TWP 5 S100a8 45 & (1) B AR 43 S 45 A A S Fe s i — A0 T, (E A5 — DR R .
M. &t

AR SR T LR RBL: (1) S100A8 f& UC RAERIZ IR, thE TWP
W UC RIAERE TR ;  (2) S100AS LI TLR4/NF-«B B, WL KAE
PR EE AT TLR4 19 10 (3) TWP G815 S100A8 454, F 1 S100A8
FIE, 0] TLR4/NF-xB JBER AL, 1800 Kb s0E K 7RIS, 22/F UC KEpIE
RIEFEZN: (4 TWP ISR ZFE, 5 S100A8 £5& BAEHL I AE F (1 BAR 4y
BRERI T

ZHICWR: B
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A2 BB S HEBREFTEOR B AR 5 1 fR 18 A
BYL'2, E 2, EOR R, DR 9L

25 e
mH L R

(1. FEFREBEZEF B Wb, A6, 100850; 2. H il B2 25 K 2 54 b, 244, 730020;
3. ZEMIREEZG AR, 22N 730020)

[(FHE] T AS LB TN ST EORR IR IR . 56 R SPF i
HRREENL S AIERA, B8 1dA. 3d4l. 5d4l. 7d4, BE S5 dH+HASE
BEHEHMBE S drAS BB HEAEH. EHHRRMRINEEmETR, HAib
F R B TR AR BN P LB AR )77 o 7 5 2H R BRI [R] 5 S, BLG I
AL DHEL Ak, OIEH SRR R TN K RO . SRR,
SIEFHML, FEEGER RS, O0fbE (Co) . %t E (SV) .
Fe 0 Z S M50 B0 (BF) A7 O 3 Fa 4 %8 (FSOEZR 3 d I B35 T % (P<0.01D),
%5 dAE T dAEZHETHEE; @T W 7 d2EE (P<0.01) , QRS
128 3 d BE4EHR (P<0.05) , PRIAIMIZE 7d s EBE4HK (P<0.05) . QN
Bl (CKO  WIRIEEEF TEE (CKMB)  ALRIEE (LADHD . o-f2 TR
A8 (HBDH) % 5d Fhm i (P<0.01) , M (LACT) #3df7d B¥&
T (P<0.01) o @2 1 d RECCUARTGIH AN 38, 53 d Il
Miaig 2, 255 d HIAEANIRIE, DROVIL4EEIRA, 74 HIKE
RIFMPIRIE, OIAHEERAE L, Mo OIAgEERE. 565 5 d 4L,
REREEANSQRERPE, OB mas. oS mgEmEy L B,
QRS #[EHA. PR [H#HA LF#%; CK. CKMB. LADH. HBDH. LACT &
TR KRGO MIE R B 5 . Bk, ##ET 6500 m il EARAIA S+ 5 d B,
REGOVUHIUEE HRERSUE, BA5 NS B2t aems e KR Ol .

[DR4im] s O KR ASnel

[F4miH] ERAPEE R 25005 F A SRR H (ZY YCXTD-D-202207)
[E—1E#] ZYL, WL, E-mail: 1957928332@qq.com
[EERE] =H, BEAR, WA, FZEAFEPAAETTE, E-mail: gaoyue@bmi.ac.cn;
FEA, Wi, FENFRAZETTA, E-mail: limaox2020@aliyun.com
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Protective effect of ginseng total saponin on acute
hypoxia-induced myocardial injury in rats
LUO kai® 2, YANG Jun2, WANG Renjie! 2, QIAN Qingyuan® 3, MA Shuhe!,

LI Maoxing® 23 GAO Yue?

(1. College of Pharmacy, Gansu University of Chinese Medicine, Lanzhou, 730020;
2. Academy of Military Sciences, Military Medical Academy, Beijing 100850; 3. School of
Pharmacy, Lanzhou University, Lanzhou 730020)

[Abstract] To investigate the effects of ginseng total saponin on acute
hypoxia-induced myocardial injury in rats. Forty SPF grade male rats were randomly
divided into normal group, hypoxia 1 d group, 3 d group, 5 d group, 7 d group,
hypoxia 5 d + ginseng total saponin low dose group and hypoxia 5 d + ginseng total
saponin high dose group. The rats in the normal group were kept outside the chamber,
and the rats in the other groups were kept in the hypobaric hypoxia animal
experimental chamber. Myocardial injury was evaluated by cardiac ultrasound,
electrocardiogram, blood biochemistry, and cardiac histopathology at the time nodes
of hypoxia time in each group. Compared with the normal group, with the increase
of hypoxia time, Mcardiac output (CO), stroke volume (SV), left ventricular
gjection fraction (EF), and left ventricular short-axis shortening (FS) decreased
significantly on the third day (P<0.01), and tended to rebound gradually on the fifth
day and seventh day; @ the T-wave was significantly elevated on the seventh day
(P<0.01), and the QRS cluster intervals were shortened significantly on the third day
( P<0.05), and the PR interval was most significantly shortened on the seventh day
(P<0.05). ® Creatine kinase (CK), creatine kinase isoenzyme (CKMB), lactate
dehydrogenase (LADH), and a-hydroxybutyrate dehydrogenase (HBDH) were most
significantly elevated on d 5 (P<0.01), and lactate (LACT) was significantly elevated
on the third day and seventh day (P<0.01). @ On the first day, there was no
obvious degeneration and necrosis of rat cardiomyocytes. On the third day, increased
vacuolation of cardiomyocytes appeared. On the fifth day, inflammatory cell
infiltration with a small amount of eosinophilic changes of myocardial fibers

appeared. And on the seventh day, a large amount of inflammatory cell infiltration
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with increased eosinophilic changes of myocardial fibers and partial myocardial
fibrillar lysis appeared. Compared with the hypoxia group for 5 d, rats given ginseng
total saponin prophylaxis showed a significant increase in left ventricular ejection
fraction, left ventricular short-axis shortening rate, and a tendency for an increase in
QRS cluster interval and PR interval, CK, CKMB, LDH, HBDH, and LACT
decreased significantly; And there was no significant damage to cardiomyocytes in
the rats. So significant and stable myocardial injury was observed in rats exposed to
6500 m hypobaric hypoxia for five days, and the administration of ginseng total
saponin was able to prevent myocardial injury in rats.

[Key words] Hypoxia; Myocardial injury; Rat; ginsenosides

19



FEPEHEXPATREEREMMAL X 2024 FERFES FEH-EN

REGR A b m I AR o WA E K. FEANRZHEZK.
E JFI R IR R SR IR S, SN o S X ) 22 0% DL AR I ) [ B 22 4.
RN EFEFRAE SR, SR PR N & FR B SO RIS 7R, T2
ke SR A0 N S 7 SRt X ZE A S ) B S B IR 2

AR TS, R S bR R B . N ARFE RIS [A) Y P Bt X
N AR X AR 2 R, L RS ThRe et . O IR AL AR AT
TR BB R, REARR . RFEREARE o DX B R R
VIR, BVEAE R R A B T A R, S BN R AR B R A
AR AR G AR ORI, OGS Fi . SR, o AR E R AR
154 RIS B30 B o SR S R MR Do RS, AT 51 R P S v 1L DA B S
FIEAE Yo P AR AR ARG BT YO0 S T 2 A e K Lo H i /D, i — 2D 51 R R
RS ERIS; [FR s AL R IR h 55 . 2Rk BE B AR D st T, HE
ARESELL S E R mEAEMK. SR, ASHAT0, 2
Y, MASBERILP M FERS, BRI S B e 1 O U
FER BRI, e EAL RO, Sag ODhRe SRR . IF HAEHT R S B
VA % RGUT TR BOR H R B, 2 — R R R B I 2540780,
SR NS B AEIRYT B R R T B0 QAR X B Fe LD, AR LIR R
B = SR RO U AR, O TR R A O R A i AR A
DA O UG B 45 2 i BE BRI A 2 B AR R 2 m B O U s iR e,
SUEACEAR IR EE T O UL (T U4 (1t s L fi o
1 Ak

%) 56 H SPF 2% SD @ BerfE X B () B AL 4R 4 S i sh W H R
BRARD , A 180 g~220 g. WA=V AliES: SCXK (&) 2021-0011,
ZJ) ) 2 R A g e )N R 50 K 8 £ 35 BA 58 L D9 O B e Ao AR 2

AR (CHEHE A5 :2022KYLL031) Al (SLibshir B 15 )

AT

i 5 ASREH G2 REEMRHCER AR, 202203100 ,
CK (#lk%5: 75547101) . CKMB (#lt%5: 76576901) - HBDH (#t'5: 71834201) .
LDH (#ft%5: 72604101) . LACT (#it%5: 72459601) LAk (LD KRizH

20



FEPEHEXPATREEREMMAL X 2024 FERFES FEH-EN

AIRAFD , ke CLAMEFEREMHEARGRAFD , KE L% (NO: 57-33-0,
SIGMA) , 10%Z RH#E, HFEHK.

1% DMCF50 BUEEAREZ YL M ( LigE B R a RARD
VINNO6 LAB BUEHE /N A CRIKIERIHER M AR AF]D ; RM6240E
T2 ETE A S 5 REM I RS (REBXER] D« NSRRI (35 E VMRVMR
ANFD 5 ZEHINEMDHL cobas 311 (P RIZBIARAR) ; 5430R AU
B L (EESCAEARD .

2 SEUGTTVE
2.1 BRI S 54450570 4

SD K BUERPE TR 3 d JEBEL i IE R4, A 1d . 3d 4. 5d4H. 7d
M, A Sd+ AsEAEd, 8 Sd+- ASEFEHIL 74, FH8 H. A
5d+ A5, KFEHY DB NS RETH 100 mgkg. 50 mg/kg, BNKEAR
ST 2 d FFURg 2, —3L4A45 7 d.

SIS HR E ALK = B 6500 m, TR E 10 m/s, i 4 i 77 44.2 kPa,
e K 9.6 kPa, THLIE 25.4°C, MR 50% RH. GREEH K BRCE LY SL A
W, BRE RSk, AT S AR KA 1 h, SRR R BCT
ENSERARAh, HoAh IR TR &R S R A
2.2 M E

WK R E R E B L5000 /5 & R AR A2 1
2.3 KRR

e R BRBON B S 8o RO BRI 6, BRIV i LUATH R 228 3% ] s AE S AP 5 |
15 58 N R 52, AR FE R 1~2%, Y E 4 0.3~~0.4 L/min [ 57 FbE 45 RF R -
2.4 O HIER

RERBRBE S, FIH 2 01 A B 5 REE A R G AT O R R A . KRR,
b #2534 N B BRI R BRI ZE N A BRI FROE R ES . R
FESR 1 kHz, O GBI, FHEE 20 s/div, REE 2 my, B %0.02 s,
JEEATZE 100 Hz, GRSV, FFanillsE.

2.5 KB L3RR A

21



FEPEHEXPATREEREMMAL X 2024 FERFES FEH-EN

OHER AL RS, BB EIREER RN EERE, 2 285, H
RO BIRAN MR E BT (FER R ATIRR IR o K Nahw A
FEUCLE T RS, |mETME, SnZig s Kabim. T7:KI0KT, M
H M B Idg A LEiashi g, 70 millE 0= e g R E . O s Tk
ARIAR A RIAN 25 . THE O & (Cardiac output, CO) . REH%iH
& (Stroke volume, SV) & ZE i HI4Ef % (Fractional shortening of left ventricle,
FS) . OS5 # (Left ventricular ejection fraction, EF) %,

2.6 KRR A

2% L 2 R R e SRR IS, I B0 KA 4 ml B TR & T, B E
2 /P JE R0 (3000 rpm, 15 min) , WREUMLTE, A2 K4 H R AA 7 dr
AR LR 84 ( Creatine kinase, CK) FIWLER MY [H T/ (Creatine kinase
myocardial band, CKMB). #.FZ (Lactic acid, LACT) . LR EHE (Lactate
dehydrogenase, LDH) . o-¥& T i it &% (a-Hydroxybutyrate dehydrogenase, HBDH)
SENSH
2.7 K SO IR 4 2R H A

B F B RKEUMG , FBCOME, AEF SRR TS, 10%2 R RERE 2, &0
AEEEM, ESYI R (R 4um) , HE B0, 5 FWEAO=ONHSREAR
DL
2.8 MRSt

{81} Graphpad prism 8.0 % B ZEAT 20 A 1, 2H IR LU R T P R 3
T ST

& R
1 A TR) S o S T 3o K B AR Jo 2 PR 52 i

AR AR RS S 1 d IFBR TR, 3EAe)s 5 d~7d &8, (=
TR BACT X2, AZS S B HH R R AR E T PR3 A A2 ™ &,

22



FEPEHEXPATREEREMMAL X 2024 FERFES FEH-EN

300

-~ Normal group

280 -& Hypoxia group
oo 260 -+ RSZG-L group
= -+ RSZG-H group
< 240
g3
= 220

200

180 T I I | |

0 1 3 5 7
Days of hypoxia/d

P 1e AN [ R SR TR0 DA il A i 2 P S
2 AN[R] R AR T X K R U 5 A A ) E AT 52

/NS RS A AT T R R OR RS O E AR MO RIS A O E IS )
Hh2k, W 2 Fron. BEFE B A EE K, B4l R RO IEDhBE Bl N iRk (L
K3 sLfithE (CO)  BfHiHE (SV) | UM (BF) FIE O E
JHENEE R (FS) iB#T N%, % 3d &ME (P<0.01 3 P<<0.05) , % 5d A%
7 dHZBWETH B SV S d AREL, BRER Sd+ A\ SRR T R A ATV
5 A AR BEHFIGEARR FS B E FJH (P<0.05) , SV Al CO ¥H L7t
B B S dPAS B REFEFIEHA KR EF BHE EA (P<0.05) .

2. EO=FENisshlge M B R b p A
(A: IEW4 B: B 1d4 C: %8 3d4 D: S5 Sd4 E: 8 7d4
F: SYE 5d+ A \S R BHRAEL G BE s5d+ A\ neEmnsEdD

23



FEPEHEXPATREEREMMAL X 2024 FERFES FEH-EN

2509 1004
L 09T o,
2004 .4 #
it ey ;
60
8 T
~ 150+ : é s =
= : S =
%100_ E = 40 7
3
50 c 20
_ 0 i
o 0 | q f o & a b ¢ d e [ g a b e de [ g a b ¢ de f g
S Cgmupe g group group group

K] 3 AN [RIER AU [A] DL S 25 24 J 6 DR B0 e D) BE AT i)
(a: IEHZ b: S 1dH c: SREE3dAH d: BRASdAH e BE7dA
f: LA SAd+ASEBHRAEN g A Sd+ASHRBEHEHELD
HIEHAMLIL, #: P<0.05, ##: P<0.01 ; 5% 5d 40MEk, *. P<0.05

3 AN[R] A St R ) K RO L PR £ 5

b B e, SRR O ERBILL IR (WK 4. B 5D« T
BTbE, BB 7dREE (P<0.05 , STImEEATHEEH, HEAHIIEER,
Q-T [M¥A%E%E, % 3 d H 3% (P<<0.05) ; QRS BHIMMAF S-T [A1HIH TR,
HEARIFES. A S dPASRBHEARHAMRA 5 dr A S 8B HILH)
BG5S d A T M, QRS HEMIM. Q-T A BITHES.

2y - i B
e o Vo 7% S R
L W o a4 At e ’LC
D
- 47 Lt et i i ¢ e
E

el e b L e
i E
% I A i i\ AL
G

— | A A UL N \ Apdeal

Bl 4: A (R SECR TR) B 45 245 i o) K B L PRI ) 52 )
(A: IEH4H B: B8 1d4H C: BR&E3d4 D: G Sd4 E: S8 7d4
F: B Sd+ AR EHRKAEL G: BE Sd+ASREFEHAELD)

24



FEPEHEXPATREEREMMAL X 2024 FERFES FEH-EN

0. 157 0.20 4
0. 104
Y 0. 154
E 0. 05+
iz z
% 0. 00— = 0. 10
= =0.05
. 0. 054
0. 104
~0. 15 0. 00-
a b ¢ d e [ g a b ¢ d e f g
grOUp group
404
150
6_
: o | ©n
\ﬁ E30 §
S il E 'E 100 .
ey = 204
s gzo ;
E 3 z
— 9] %) : — a0+
e g 10 5
0- 3 0—
Oabcdefg a b c d e f g a b ¢ d e f g
group group group

Bl 5. ARG AN [A] K2 25 24 J X0 R BR G FRLFR B R 52 )
(a: IEHZA b: B 1dH c: BREE3dA d: A SdAH e A T7dA
f: A Sd+ASREHRAREA g BE Sd+ASBBHEFIELD
H3IRAAHLEL, #: P<0.05

4 SRR R BRI AR fb FR AR I R

P o S T AR G, SR 4R 4K BRUULIRR ¥ ( CKO « JULIRR 1588 7] 1 (CKMIB)
FLRM AN (LDHI2) . ¥#2 TEMAR (HBDH2) . LB (LACT2) #A M
fadh, P58 3d 358 5d B ( (P<<0.05 3¢ P<0.01) (LK 6) . B 5 d+
AN B BEHRFAEAMBE S d A S8 B H A4 S5 5d A DR
B UBRVATE R LhE . LM AN 32 TR . LIRS 2 & IE K (P<0.0D) .

1000 #2 5000 as
4000 8
3000 o
T = 3000
= 2000 =
= = 2000 sk gk
= *k Rk =
)
1009 1000
S 055 c d e f &g
group group
4000 g 1500 a8 15 -
2 # # a4 a4
3000 = o=
— = 1000 = 10 sk ok
- s =
< . dok ok = =
= Hk >
£ = 500 i s
1000 = =2
0
0 o : a b c d e I g
P y s 3 a c d e g =
b (gr((Eup( ke group group

B 6: AN[R] AR 8] K 25 24 J o K BRI AR AL FE b PRI R
25



FEPEHEXPATREEREMMAL X 2024 FERFES FEH-EN

(a: IEWH b: B 1d4 oo SEE3dA d: BREASAA e BRE 7dH
f: B S d+ ASBBEFIGIEL g BV S d+AS BB RTELD
XA, *: P<0.05, **: P<0.01
5 SESEERT R RO IEH SR A 1520
KRAT L Z O NURFEE GLINE] 7 B : 0T B K B G LA g HE 51 B 5% 103,

SERTEMT, TR R IR BhAE 1 d R RO VLA S TR 4R RO L4 g
FATZEN, HPVEESE, TR, IRAE; G 3 d 4R RO LA AES ) 26L,
OGN 2 (B aF kR o B S d ARG 2
BEFELAR) , DEEMMIRE (L EFELTR) , DEOIA4Emg IR
WEEELIR) 5 REARE 7 d RECO UM ™ = (B as=ks) , K
RIEMMRZNE (LLEHEELFR) , OUEF4EgRR AR 2 CniE g ks
A YEE AR (s O FT k) s 8RS d + A S B BT E A B 5
+ ANZ SR R E R RO LS TR 2R RO LR S B A TG 22 5

ok e e R e ik s R

- !

S e O T ol N o ey RS R S e i g SR i S e S i A

Bl 7. ANV R) Je 45 2 i K R O & O UL BE I (HE *40)

(A: IEWH B: SR 1d4 C: S 3d4 D: S Sd4 B: sE 7d 4

F: B 5d+ASBETHRAEL G: B 5 d+ASEH /A E4D
I

AT TSR SR 1R B TR AR AR 1~7 d KRR R, g

HAHIRFERR, IR SO REEE, 55 5 d IR B UL 03 A0S B A ™ 28
FrLLX — L SELS, PRV 7O BRA 5 d HK SRBE R I TR RCR o O IR TR T FE5
EimE AN —, BPRREE T 2RISR, BT RS, M
JEREE, HUksmd s/, semighnesmti s (Cod w7 2k
AN, FEAHE (SV) O ESIE (BF) FI/ 2 50 il 4 45 22 0] A

26



FEPEHEXPATREEREMMAL X 2024 FERFES FEH-EN

SR W AE T RE, SREAAR RAESES SV EF ML FS ¥R F%, 3 d~7 d Tk
IR, SRR KR O C A 32 345105, B DAL R SRAE SRS /O H Bzl
X, OB HIAR R, HEE3dREE. AR AS S 280 LI
FERBNAK LA . EBIKILIR, H O ERA B Z 5, R AR B T o H
BT I I SRR B IR AN 32 B I e s AR S

O L BT 28 [ RE R VR O D R B B0, SRAEUS KR T BRIESE N, PR
(B {3F0 QRS RMAIHAZE4E, ST A, QT [A/HAAN ST By, QT IR /R OE 2
WAL A AG IS [, SR4EUS P LABSCR AR AL 8] o T SR TH s 3 s A O L GR IML
P-R. QRS [AJMI7E L B S IUNAE RS, JRnE S A RE O, AL
gt NS R CHEE AT DLsGE O KR, #lin QRS BRE. QT [A)
I RR [AJHANY,

O LR A S O LR £ B A2 A48 AR, B4 CK. CKMB. LADH. HBDH
T, HEE S dmW, , E5 7 d R0 NE. OUIEGRESE 3 d TG HI
MR, B 5 d CE BRI IER O UL 4EE IR RS, 215 7 d R0
M, KEREMMRIE, OUF4EERENZ, 50N
T NS R G, WECOR RO LR 05 A S AE KA ] 2 PR, NS e
EHAENIRTT RIEBIH YY), CHIEY Z M AS B2 T AR I H e R T,
TR FEST AR K 7 Ak T R FE BT A AR AL

M SFEAR S S BOK B R R B B H FH AR AR, (HAHRT T KA ESEE S
DR o R RIS I v s s I TIPS Nl (51 =R W N g R R IR =
Pa0, M1 SO2 5555 25 5 X P AWt RME T ARHEPUKF (LACT) « 4R 8oR,
HIEEHM, AL K U S AU B 35N, LACT /KA 1287 5
R, YR IR R BN, KREVERE M2 INE. 5 KRAS
BETFE, AR K R BEREE .

Zi EPTR, ARSCIEAL, T 6500 m IR HAREI G T KR 1~7 d )O3
e, RIAEL 3 d N REOIhRETT IR MK, 7258 5 d I, ZIL0 R fa bR 21k
B, RWKBOVCHE810 . MESSHREARRASLEHE, FTU]REC
FRAECR B O LA « 6500 m AICEAR AL 5 d A 1E AR AR S Co LA A0 B L PRy ek
()77 5, AT AT AR AR AR S R S50 O A3 4 PR A A 5

27



FEPEHEXPATREEREMMAL X 2024 FERFES FEH-EN

S 3R

[1] RR—mREEM] B BHAERFAEOR k. 2020-1.3.

[2] R, skit, £, s EREM SR B SOOI (1], PHALE B a2
&, 2019, 40 (03): 174-178.

[3] Jia N, Shen Z, Zhao S, et al. Eleutheroside E from pre-treatment of Acanthopanax senticosus
(Rupr.etMaxim.) Harms ameliorates high-altitude-induced heart injury by regulating NLRP3
inflammasome-mediated pyroptosis via NLRP3/caspase-1 pathway. Int Immunopharmacol.
2023; 121:110423.

[4] Calbet JA, Robach P, Lundby C. The exercising heart at altitude. Cell Mol Life Sci. 2009;
66(22):3601-13.

[5] Woods DR, Boos C, Roberts PR. Cardiac arrhythmias at high altitude. ] R Army Med Corps.
2011; 157(1):59-62.

[6] Williams RS, Benjamin 1J (2000) Protective responses in the ischemic myocardium. J Clin
Invest 106:813-818.

[71Xue Y, Fu W, Yu P, Li Y, Yu X, Xu H, Sui D. Ginsenoside Rc Alleviates Myocardial
Ischemia-Reperfusion Injury by Reducing Mitochondrial Oxidative Stress and Apoptosis:
Role of SIRT1 Activation. J Agric Food Chem. 2023;71(3):1547-1561.

[8] Zhang LP, Jiang YC, Yu XF, Xu HL, Li M, Zhao XZ, Sui DY. Ginsenoside Rg3 Improves
Cardiac Function after Myocardial Ischemia/Reperfusion via Attenuating Apoptosis and
Inflammation. Evid Based Complement Alternat Med. 2016;2016:6967853.

[9]Gan XT, Karmazyn M. Cardioprotection by ginseng: experimental and clinical evidence and
underlying mechanisms. Can J Physiol Pharmacol. 2018;96(9):859-868.

[10] # H AL SRR MYAE R JERR 2R 2% H i 2020.11:49-51.

[11] SR, BE, Bress. Bblm R EIA BN KR O IR S AT ez m [J].
;AR FE 22 2% 55, 2019, 35 (02): 173-177+4.

[12] Fwicktn. Bl i & 3w i /R RO U AL s DR H B3 QRS TRIH. P-R [A] A 521
[J]. PR ST, 2021, 29 (11): 66-68.

[13] #kpon, Wi, B2, ASFEISRE PR R AR A BRI A 2140 AR S e b i
SO [ WK S5k (PR 2 hi), 2023, 52 (06): 777-784.

28



FEPEHEXPATREEREMMAL X 2024 FERFES FEH-EN

T FPN1/xCT/GPX4/ACSL4 15 518 BB TS & 24 LI XT

/N B 4 L R BT T T

FEEVLY, SFRU T, HEEruh 2, EEMS, Jur !
(LI THEZG K555, ThFH 1166005 27T 7848 15 0 22 25 i A5 BRNY S e 25 2 R &
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[(HE] HK: FRRES 4 ME (DXQ) ¥ FPN1/xCT/GPX4/ACSL4 X}
NIRRT (RN . T /NIRTA RS i BN 2 L BIRUZE (0.01
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KFs RIERNTERN GPX4 f HO-1 Rk, &8: 5 Con AL, Erasti
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Effect of Dianxianqing drug-containing serum on microglial ferr

optosis based on FPN1/xCT/GPX4/ACSL4 signaling pathway

Wang Jixian' Qi Yue! ?* Huang Peichi’* Xia Chunpeng! Fan Guangkun'
(1 School of Pharmacy, Liaoning University of Traditional Chinese Medicine; 2 Depart
ment of Pharmaceutical Technology, Xuzhou Medical Higher Vocational School, Jiangsu

Province )

[Abstract] Objective: To investigate the effect of Dianxianqing medicated serum
(DXQ) on microglial ferroptosis by regulating FPN1/xCT/GPX4/ACSL4. Methods:

Microglial cells were set up as control group, model group (0.01 mmol-L™! Erastin),
ferroptosis inhibitor Fer-1 group (0.001 mmol-L), DXQ low-dose group (DXQ-L),
DXQ high-dose group (DXQ-H), Fer-1 and Erastin combined group (0.001 mmol-L-;
Fer-1+0.01 mmol-L.; Erastin), DXQ-L treatment group (DXQ-L+0.01 mmol-L
Erastin), and DXQ-H treatment group (DXQ-H+0.01 mmol-L.; Erastin). The CCK-8
method was used to investigate the cell survival rate. The immunofluorescence
method was used to detect the protein expression levels of XCT and GPX4. The
Western Blot method was used to detect the expression of key ferroptosis proteins
GPX4, ACSL4, FPN1, and xCT. The mitochondrial membrane potential method was
used to determine the mitochondrial membrane potential. The ROS probe method was
used to detect the intracellular reactive oxygen species content, and the ferrous ion kit
was used to detect the intracellular ferrous ion content. Based on this study, the GPX4
gene of microglia was silenced, and the cells were set as the negative control group
(si-NC group), gene silencing group (si-GPX4 group), DXQ-H+negative control
group (si-NC+DXQ group), and DXQ-H+gene silencing group (si-GPX4+DXQ
group). RT-qPCR was used to determine the expression of GPX4 mRNA, and
Western Blot was used to detect the protein levels of ACSL4, xCT, FPN1, and GPX4.
The co-expression of GPX4 and HO-1 was detected by immunofluorescence. Results:
Compared with the Con group, the protein expressions of GPX4, xCT, and FPN1 in
the Erastin model group were downregulated, the mitochondrial membrane potential

level decreased, and the ACSL4 expression, ROS release, and ferrous ion content
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increased (P < 0.05); compared with the Erastin model group, each drug-treated group
increased the GPX4, xCT, and FPNI1 protein levels and mitochondrial membrane
potential levels, and decreased the ACSL4 expression, ROS release, and ferrous ion
content (P < 0.05); after GPX4 gene silencing, compared with the si-NC group, the
si-GPX4 group had a decreased GPX4 mRNA expression; the GPX4, xCT, FPNI,
and HO-1 protein levels were significantly decreased, and the ACSL4 protein level
and MDA content were increased ; compared with the si-GPX4 group, the
si-GPX4+DXQ group could reverse the above situation. Conclusion: DXQ can
regulate antioxidant damage-related proteins and inhibit microglial ferroptosis

through the FPN1/xCT/GPX4/ACSL4 signaling pathway.

[Key words] microglia; ferroptosis; Dianxianqing drug-containing serum; GPX4;

reactive oxygen species; Erastin
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N AIEAE Ay AR R G 2 T [ A ) S e AL, AT B HRAE SR RPN A
VESI RS — BB 2, AR R sF TN, AR E R G Reta € M
TEHD, YRR KW & ERZNEE SR, HERSHAE, S 52MMEIRIT
VEZRE, R /R ZRUG BRI 0 S AR R L2540 00 22 B ARE S5 500 A2 g o A/
I I A Pk A A7 RE D0, T BEAE O I ERR AR BBk, BRUTAR BN R 5T 4a i &
AERIET IO, ERBET (ferroptosis) & — k(s v (1) B AL i At i se 007 5K, A
HRBNTERS 735 MAEWRHESE T 7 NS T B, R b an st
WA PR, FENUR R E M EREUR A S I RE T, MR bR )
ANV 7 R R AR R ST A, AT 5 5 /N BB A B R AR R L, TR, 4D
i /N J JoT 4 L PR R B T RT REEL AT A R AT R AR

WO (CERS: ZL 2011 1 0069494) HZFih 25416, RN IRER .
THHBUR R 2 R BRI A5 T 0 R AT AR 7T R IR0, S I R mT i 1
FNR A MR S R B . RPN T R EE DU S IRAT MR IR, (B ]
NI T, WA, BT AT AL, ASERES Erastin H
WONE BTN, FRSZERIET AR, RIS Bk SE T HH7 Ferrostatin-1 (Fer-1)
A GPX4 FERPIER, HHRURTE S A ME (DXQ) Hi/M R Ak FE -,
DU DXQ LEANZ IR AT 1507 H 1 B FH $ ik — 5 1 S B 4t
1
1.1 FEAEA B

fHIRRE R4 (A5 : CLM-170B-8-NF) , ¥iin¥ ESCO AF; #ifs (H
F: SW-CI-2FD) , {LHF LS TEAFIRAF: Ao Ede (35,
1C1000) , B EAEVRHRAR: FEOCEME (745 DMI3000B) ,
E Leica A7]; MBS LML (A5 . cell smart) , JbEtSZIREHEATIRA A,
ARMEEEAREON (5. NX-1R) , LRl REREAERAR; MR
(%45 : INFINITE 200 PRO) , Hii+ Tecan /A7) ; 3 E KIS FE K R 4 (L5
041BR118462) , [ BIO-RAD A r]; 2 RICHAR (B5: Azure 300) ,
2 [E Azure Biosystems /A #; PVDF i£ (B45: 0000254071) , 3£ Millipore 2
Al
1.2 25 AT
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Ferrostatin-1 (#t5: 267347) , SEE MCE A#; HiWiE, T8 HEZAH
Febe 2 2 B = PR Brastin (Hb5: 232930) , EE MCE A#]; —SAEG
MaH & (s 112223240219) , B#EE R RAEVEARIEBHRA R SHH
fikid A Y 4 (Glutathione Peroxidase 4, GPX4) (#it5: 10020795) , HiX
ZEAEMBARA R A ] Pa /A &R a stk (System Xe-, xCT) (it 5
1080354-17) , &4t ( Bl RO AMRAF]; KEEM LA A & B (Acyl-CoA
Synthetase 4, ACSL4) (H#t5: 00125165) , N =EAEMFEAREGRAF; B
Pz ®EH 1 (Ferroportin 1, FPN1D)  (#t'5: 00133868) , BN =EAMHA
AIRAT; AR A & S 111922230327) , _Eifg3E A RAEVF AR
WHERAF]; ZekifgE A ihtfaeE (S 062022230512) , HigHARE
PR BAR AR AR 4EMIE R L il & (Gib'S: WU0526T68158) , i
st E MR IR A PR A ] si-GPX4 (b5 : 1943183592) , A TAY L
FR(EBMDAERAR; FHEE 5 20220729) , KELZEBRDERA A ;
i (5 20170803) , EZGEFLFEARAF.

1.3 SIS0 i

8 JE#& SPF it SD KB 15 R, & A EE 180-220g, WL T T7KA4E
MIEARAIRAT, YAlES SCXK (1) 2020-0001, s SZE % HSLL6 7 &= E
I L T T R 2 AU B S AR B A S B E (LIRS 2023024) .

NI B T AR A
2 ik
2.1 WRIE S A IS (DXQ) W&

AR 15 8 AR SD KERBENLT AL 3 41, 03B 4l (Con 4D
WOWIE GRS (DXQ-L) , EWiE I flE4 (DXQ-H) , DXQ-H 4H4:%j 20 ¢
A #j/kg, DXQ-L HZ%) 10 g H2h/kg, =5 AL FERFIZEEK, 1 k/d, ESL
BY T do BJE—RGZ 1 h)E, H 3%RE LGSR R R, 7RI 3SR I,
3000 rrmin™', B0 15 min, VR & 25100 5 1EH QUL .

2.2 MR IR B ARAR

¥ /N A AR BCE LE S i DMEM 5728 (N 10%[¥ AR 2 13, 100

UmLtEHE R 100 UmL FEER R , #5395 T 37 °C, #5408 5% CO;
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[R5 4, AR 2 90% A A AT AL AR . F7 25 IHRGFR 2L, PBS ¥k 3 K,
B 1 mL 0.25% ) RAE AN BIRE T N, WAL 2 min 2200, R LB T B P,
HAM RS, WK ER, WREMA 2 mL &AL &40 10%06 4 ik
fIm b DMEM B8 1biHAL, S50WAT A &R /2 2 15 mL &0 E
1200 r mint, HREC 3 min, FEE EIFW, FINAETEE S TR EON 10%)6
FMLER) DMEM 57830, FRHAIIAIWAT AN, [FanES. HREN 1: 3,
2d AR —
2.3 4ifiu 4l

OB K R /N B4R, 55395 T 37°C. 5% COx sz F=fdrh, &M
d Bl —Ik, Rl E D H A4 (Con 41) . BRI (Erastin 41) . Fer-1
21 (0.001 mmol-L™Y) s & 245 MIHMRFI =4 (DXQ-L 4D Ml & 24
EEAEH (DXQ-H 4) , Fer-1 ¥GJ74. (EratFer-1 4) . BWWE S 25 MG K
AT 2H (Era+DXQ-L ) B i 1% 24 L35 = 77 276 /7 4 (Era+DXQ-L 41D .
FAARF LB & 25 ERCE 40 R : @ DXQ-L 4. Era+DXQ-L £ 5%k & : 5% i
PR & 2 ME+5%1E 5 R RRIMIE+90% 5 M 7758 @ DXQ-H 4. EratDXQ-L
H10%IKE: 10% FORIE & 25 M55+90%3E il 77 %; @) Con 41. Erastin 41.
Fer-1 4. Erat+Fer-1 ZH: 10%IE % K B MIE+90% Al 1 775
2.4 CCK-8 VEK il 4 fu A= 72

BOM B R AT BN BT4EM,  PARESL 1x10°/ml B3 B3R T 96 LA,
BH=AEA. FANEKEMMRIEE 50%A A0, F# EiE, PBS ¥ 3 &,
BEATZGWAL L, RIS AE 37 °C, R HUN 5% CO» KIS F7 6 1 557 12, 24,
48 h, M 10 uL CCK-8 iifll, JHRIHMEEFR4EHIEE 1 h, RN, K
FBEFRX 450 nm W EWOEEE (ODaso) {H -
2.5 LRRLRRE BT VR I 5 2L A B H o7

iz HE ZORL AR 5 AT e DR 5 100 B P A, TBOREBUAE KORAS R (R /N IR 24
Hi, FHEAEFL 1x10°%/ml 125 FERRD T UK B A B BEIC 1 24 FLik, 4
A K IR 1 50% 2 41, F7bk BiE, 2 mL PBS #if 3 Ik, FfR2aiibi
48 h 5, 3+ EiE, 2 mL PBS{EYE 1 K, ¥4 Rhodamine 123(1000X)F1i% B 44 4 5%
A% 1: 1000 [IELB], INA4RAEFLE, &FL 200 puL, 37°C, R348 5% CO2
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MIAnpEEs AT E 20 min, % BIE, A MIER DMEM B FR0E B 3 1K,
MG KB, K H B T2 s i id .
2.6 ROS REHE R A i A v 1R A & ==

2 I P AR 7R 2 U0 B R A, OB KRS R /NI TR A, 4%
REREFL 1> 10%/ml (185 FEHPD TR B A B BT i) 24 FLERH, Frdmf e &
BRI S0% LA, FFbk B3, PBS i 3 Wk, 24 48 hG, Fif
|59, PBS Ji%E 1 K, %M 1: 1000 K LB ASE I35 ) DMEM 35 #3008
B DCFH-DA, MAZfFLE, 4L 200 pL, 7E 37°C, RN 5% CO2 )
PR FRAETMEE 20 min, FHE B, HAE AR DMEM KR 05ENR 3 1%
MG RKE i, K H B T2 s T id .
2.7 20 IV 0 K A U 2 P R S e

T2 HE A0 M T K LG R MR G U AR, B O USRS A, FH 2 M T
SR B S A IR, 208 13100 NMALIIA 0.2 mL BRF— Ik E 2R
10 min, FfJ5 15000 g &0 10 min, 77 B1F BIEWAE AR, K 80 pL A3l
RS S AN FIR AR, 0 AN B AR RE AL, JFE 2 AN EAL, RN
A 80 pL 7 =, 7R AT, 178 37°C, AR 50N 5% COx 44+ R E 10 min,
i B AR AXAE 593 nm ALl 52 OD {H .
2.8 P TCIEAT I L YL dl 5 5 H 40 GPX4. xCT. HO-1 B HBEKIA

F S B KA/ BRI LA 13 10%/ml 25 5 e b T 19U L B B B IC 1 ) 24
UM, BEINAEN 250 BE 48 h, FEER EIE, PBS BEUR 11K, 4%% SRR E 20
min, %5563 AR IR A 10 min, JADARRER LS, I —4T GPX4
(1: 500) . xCT (1: 500) . HO-1 (1: 400) 4 °CUKFHILR, EEEIMAT N
Pt (1: 5000 , =iREWFHE 1 h, DAPI R4t S min, PBS ¥k 3 X, MIA$LR
TR, SOGRAE F R,
2.9 Western Blot A %% 4Lnl 5 & ZHA i h GPX4. FPN1. xCT. ACLS4 &HH
®ik

HFI 20 RIPA BRIV S 22, BCA B &, 4L E 25 pg MEAHE
WK, MR, AFRUKIS, QuickBlock™df PR = iR #2 K 3 4] 20 min J5, 4 °C
VKAEWEH —PL GPX4 (1: 10000 . FPNI (1: 500) . xCT (1: 1000) . ACLS4
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(1: 20000 7%, ¥MES —Hr (1: 3000) fE=IE FEEKRPEE 2 h, PBSiHM 3
I, BFX 10 min, 0 ECL R IGHHATIRGAR, FIH Image J B4 70 4T 5% K
JE1E
2.10 /MRPA AL G5

W 35 B KA B /N R SR A L DAL 4x10%/ml B2 FEHERRAE 6 LA, F54H
M2 FEIR B 30% A ), TCi si-RNA HEY), ZERWEE 15 min, F& G, 7
¥ si-GPX4. si-NC EABFARLZI IR 6 FLARSLH, Kt i 53 9l 1t
SR (si-NC 21D « FERVTERA (si-GPX4 20D J0RIE & 25 M35 + 9 14 % FR 21

(si-NC+DXQ-H 41 w7 24 MG+ 2L TR A (si-GPX4+DXQ-H 41)
£ 37 °C, MHFECN 5% CO, N REE F540 55 9% 48 ho
2.11 RT-qPCR Rl 4ifa th GPX4 ik

W F g R A A 7 bR B3E, PBS Pidk 1 Ik, HEETLH ep B, IIA
Trizol 7724k f5, MAENHEIZUEG BRI ERIEEY, #E 5 min, T
4 °C, 12000 g, &0» 15 min, WHEZKH, BANBHLE ep &, IS
WU ARE, BREOEEFHE 10 min, FREO, 7 1F, LAY RNA UL
WP, FEELERCE, TEEAMR RNA, BHTIRERN. 51955 M ik
AT AV TREARATER A M. cDNA FH41E N 94 °CHiAE 3 min, 94 °C,
30 s, 55°C 30 s, 72°C 45s, 340 AMEK, RH 222E 0 EE, 519
%1 GPX4 IE[A]: 5-GCCAAAGTCCTAGGAAACGC-3', Iil: 5-CCGGGTTG
AAAGGTTCAG GA-3'; B-actin 1E[f]: 5-GATATCGCTGCGCTGGTCG-3', X [fil:
5-CATTCCCACCATACCCT-3',

2.12 NP (MDA) 2 &k ) & il %5 2 48 MDA 5 &

2 MDA &5 R 70 & i W 11, B OISR & 2501 15 e L4,
A5 FH 40 M o OO0 - AL A R AT 3 B0 R 3 IS 15148 500 TAAEINAN 1 mL
PR LE B R A A, A IR 200 W, BB 3 s, [EIEK 10 s, IR 30 1K,
8000 g, 4 °CE&.» 10 min, B BV, BEIK L&, ET81 2 mlep & FAKIIMA
MDA TAEM . ZAKFEAR SR =, [ NARRAE 100°C/KIE T IREF 60 min, UK
WA, 235 10000 g, B0 10 min. HL 200 uL _EiEIIN 96 FLAR R, I FH B bR
AXAE 532 nm AT 600 nm ALK E RO (ODs32 & ODegoo) o
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2.13 Giil2aar

THETEIDIS B E f +£5) F£ox, ] IBM SPSS Statistics 27 A&
GraphPad Prism 9 Gitt 22 A AT AR 00, P < 0.05 A 41575
3 4R
3.1 H AN 24 5 0 R K L AL

i CCK-8 VA I 4% 2H 4 AN [F) F 25 9k FE S v 32K P8 th. 45 R Bow, A
[ 2 1) DXQ E F/INB L 40 48 i, 5565 HEZH AR LE , I3 5 & T+ 28 5% ODaso
BETHE, MESE 10%K ODsso JHEGFEAE (P<0.05) ; ANFEMKELR) Fer-1 /EH
NS TR 2R 48 h I, SRR ZHAREL, 0.5 uM 4. OD4so 235 7+, 0.001 mmol-L™!
H ODaso JIRFEAK (P<0.05) ; ANFEVKJERT Erastin /MR BI4HM 48 hitf, 5
XTREZHAH L, 20 ODaso EF TR (P<0.05) (WE 1D o #ik$H 5%DXQ,
10%DXQ, 0.001 mmol-L™" Fer-1 #1 0.01 mmol-L" Erastin A TAE#KE, {EH 48 h
AT fE B8

A

vs!
®

1.5 150 150

1.0 100 *

Z 0.5 ‘ 30 ﬂ
0.0 T T T T 0 0 T T

0 2 5 10 15 0 0s 1 25 0 2 5 10 15

100 P

50

Cell survival rate%
*

Cell survival rate%

Cell survival rate%

K1 AR DXQ (A4 . Fer-1 (B41) . Erastin (C41) /N5 40 A 38 58 ) 520
Fig.1 Effects of different concentrations of DXQ (group A), Fer-1 (group B) and Erastin
(group C) on microglia proliferation

e SR, “P<0.05

3.2 DXQ X % ZH 4 0 £ bor A4k i L S 7K ) 52

R SEZIG: N7 AR 5 P A7 00 71 2 e i ) Joit 4 L A A i R AL R 2R
kBN, SREIR, 5 Con 4UAHEL, Erastin ZHUORIRTS, LR AR f A F kK
FEE T, Fer-1 41, DXQ-L 4. DXQ-H A7 timEMY, 2kl fir#
IETEEZEN; 5 Erastin ZUMH L, EratFer-1 41. Era+tDXQ-L #41. Era+DXQ-H
MO B, ORI A R IA K, Hdr, EratDXQ-H A5 GHEUE, £
RLAAR R A B K iRE (WK 2) .
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) —_—
C 3
G H

A. Con?l B.Erastin 4l C.Fer-14d D.DXQ-LZ%1 E.DXQ-HZ#l F.EratFer-1%1 G.Era+
DXQ-L 24 H.Era+DXQ-H 4
Bl 2 &4 g0 B R I L A7 RIS T L (x40)

Fig.2 Expression of mitochondrial membrane potential in each group (x40)

3.3 DXQ XJ % ZH 411 ROS /K50

AR S5 8 FH v A AUk P Gk /N R B A ML ROS (R 2 1 L #E AT Ao ) o
ZEREIR, 5 Con IMEL, Erastin 2L R BUNBR ML AT, ROS FiBKTFT
i1, Fer-1 21, DXQ-L 4. DXQ-H A7t EAH 2, ROS FRik /KT 5.3 2 ;
55 Erastin 44, EratFer-1 4. Era+DXQ-L 4. Era+DXQ-H 41%¢ 58 i
B85, ROS RKik/KFiys (ME 3D .

ACon#] B.Erastin 4l C.Fer-14l D.DXQ-L#4 EDXQ-HZ# FEratFer-14l G.EratD
XQ-L 41 H.Era+DXQ-H 41
B3 /NIRRT ROS HIZRIE T IL(x40)
Fig.3 Expression of ROS in microglia in each group (x40)
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3.4 DXQ X 2% 4H 40 Mo PN P2k 8 1B s /K T R RS

ARSI I FH 20 BT 2% 25 1 (Fe*) bl el st Bon] /0N Fsg I 448 e ) 0 125 -3k
BEATAG I, 45 SR EIR, 5 Con ZIMIEL, Erastin 411 Fe* & & .3 T+, Fer-1 4.
DXQ-L 4. DXQ-H A Fe* H R LR EZER (P<0.05) ; 5 Erastin 4A4HEL, E
rat+Fer-1 41, Era+DXQ-L. Era+DXQ-H 4 Fe** & & N4, H Fer-1 415 Era+D
XQ-H K Fe* SR TREEZE (P<0.05) (K4 .

'S
]

Yl RaF 2" 7KF/Conl
T n
}

| | 1 1 | | 1 |
& & ‘:\‘%’ Ny ;\“‘“?’ o F
QL S R
< OF " F O 9
@ Q/{b QSD'

K4 BHAME Fer & RAM
Fig.4 Changes in total Fe2+ content in each group
FE: SXPHELIAELL, "P<0.05, TP<0.01; SHEEAILIARLL, “P<0.05.

3.5 DXQ Xf &4 GPX4. xCT [ [ #k [F) 5

AR S5 R FH e O Qe il DXQ X & 44 M 2k A0 T R 1 GPX4, xCT
HEE A RIEHI . GPX4 FE MMM, 24050, xCT A7 T 405
F, BEEFOE. SiRER, 5 Con A, Erastin 4 xCT. GPX4 %85
55, RIBDZERL, Fer-1 1. DXQ-L 4. DXQ-H At E MY, xCT Kik
T4 4; 5 Erastin ZLAHE, Era+Fer-1 40, Era+DXQ-L #H. Era+DXQ-H 4
ST, GPX4. xCT Rik i, H EratDXQ-H A HaEH m (LA 5,

6) .
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DAPI

Merge

U

ACon#] B.Erastin 4l C.Fer-14l D.DXQ-L#4 EDXQ-HZ# FEratFer-14l G.EratD
XQ-L# H.Era+DXQ-H 4

K5 &AAfH xCT fIRIE T HL(<40)
Fig.5 Expression of xCT in cells in each group (x40)

WL

m
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DAPI GPX4 Merge

b

) @) @

o]

P

ACon#] B.Erastin 4l C.Fer-14l D.DXQ-L#4 EDXQ-HZ# FEratFer-14l G.EratD
XQ-L 41 H.Era+DXQ-H 41
K6 &AM GPX4 (7R IE 5 (x40)
Fig.6 Expression of GPX4 in cells in each group (x40)
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3.7 DXQ X & 4400 GPX4. FPN1. xCT. ACLS4 7K-F- K50

AR SEEGIE IS Western Blot 2461 DXQ % % 20 40 4k FE T 45 14 28 11 GPX4.
xCT. FPN1. ACSL4 £ AEKIEKF. R, 5 Con ML, Erastin 21 FPN
1. GPX4. xCT MIEARIEMEIL, ACSL4 WIEAKETE, Fer-1 4. DXQ-L
‘. DXQ-HHLREER (P<0.05) ; 5 Erastin A, Era+Fer-1 41, Erat+D
XQ-H 4 FPN1. GPX4. xCT W HKIEFH &, ACSL4 K HKIERFK, EratD
XQ-L 41 FPN1. xCT WEHKIEFH, GPX4 LREZER, ACSL4 HIEARIE
% (P<0.05) (WHE T

>
ACSL4| E N F ; n

X-CT | — W e e o e | SSkda

20kda

74kda

NC WD G —— D — S — w— | 12kl

> ?
& B » R D B P &
& & Vs e h & QO o
(SR & Y 4 "l N
< < Q JF Qﬂ} O .;Q
< <8
A ¢ L5 D 1
=
] Z 10 . R -
3 ht X H
s 5 g
z 7 = )
& S ﬂ i 3 o0s . -
o T T T é T & T T 0. T E] ||||||
.§$ @% R4 A & 8 >§ i _é& N 5 & B >% g
& S8 & TGS S
< S S S < RN A
S L
&g & g

Kl 7 DXQ X /M B 4 I Bk P8 T 5C B R R B R
Fig.7 Effect of DXQ on the expression of key proteins of ferroptosis in microglia
e XA, *P<0.05, **P<0.01; SHEIMAHML, AP<0.05.

3.6 RT-qPCR fa |48 g GPX4 mRNA ik

it RT-qPCR Kl 40 H R FE T K GPX4 [ 3RIB/KF, W9t DXQ
SHERIE T OCHERE R M . 255K, TERUK GPX4 FEEIEN T, 5 si-NC H
FHEE, si-GPX 201 GPX4 BRI KB T (P<0.05) ; 5 si-GPX HAHLL,
i-GPX4+DXQ-H H (10% & Zj 1Mk, FIED ) GPX4 K RIE i (P<0.05) (I
K8 .
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—
wh
]

HA

LK

GPX4 mRNA
=
hn
1

e
)

K 8 BRAET HEDR GPX4 7E % 2L i Rk K F
Fig.8 Transcriptional expression levels of ferroptosis gene GPX4 in each group
E: SIRAMEL, "P<0.05; SR, “P<0.05.

3.7 DXQ X} #5544 GPX4. FPN1. xCT. ACLS4 /KI5

A 52063 1T Western Blot yEKG I DXQ Fof 4% 41 4H A #5 4t J5 2R AL T AR 25 1 2
GPX4. xCT. FPN1. ACSL4 & AR /KF. SXIRAMEL, si-GPX4 44 FPNI.
GPX4. xCT [ HAXKIEMEAIC, ACSL4 MEEAERETE (P<0.05) ; 5 si-GPX4
ML, si-GPX4+DXQ-H 41 FPN1. GPX4. xCT [ HFRIETHE, ACSL4 [

HRIEFL (P<0.05) (WE 9 .

oot | (D . | 2

74kda

ACSL4 o P

xCT | W — .—\ Soida
o [ — — — —|

B

B S
B R

42 ook g
» s e e
< & &
X g5
~
1.5 B 1.5 C 15 D 15
L5l
=
£ 10 wa g 1.0 £ 1.0 £ 10 w4
5 A g I A L A
=
? i *A 3 %
- * 7] [
= 054 B 0.5 0.5 0.5
= ] £8 2 wea ~ «
=
0.0 . . ‘;?7 T 0. . . ‘{% T 0.0 T I T T 0.0 T T T2

& F 8 & F$ & P & H H P

N HC Qg N LI e 4 T & R L S

T &8 R L RS L B

L ¥ Lo L L
o ,\,(3 _\‘C_\Q & ,()Q & .“QQ

9 DXQ /MR ANEITER GPX4 JG kAU T Sk B K IA M5
Fig.9 Effect of DXQ on the expression of key proteins of ferroptosis after microglia silen
cing GPX4
e SXTEAMEL, "P<0.05, "P<0.01; SHE4IHLE, “P<0.05.
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3.8 DXQ XF &40 MDA & & /K 150

ASLIER F MDA 5 s A R G A I 24 4H /N B R 4l i MDA & &, 45
Won, 5 si-NC A, si-GPX4 4H1f) MDA & %% il 5 si-GPX4 AL,
si-GPX4+DXQ-H 4 MDA & &M &K (LK 100 .

0.015

0.010+

0.005- an |—‘*
. | 1

41 BAVIDAE & ( nmol/10%cell)

(=]
=3
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10 DXQ Xf %4141 MDA & & /KI5
Fig.10 Effect of DXQ on the level of MDA content in cells in each group
e SXTEAUEEE, *P<0.05; SHAAMEL, AP<0.05.

3.9 DXQ XJrifik GPX4 J5 254l GPX4. HO-1 A AKIE IR

ARG R F A SOGA I DXQ %% e G &4 40 M Bk AE TG B T GPX4,
PUAMLAHIRER 1 HO-1 Rz 1. GPX4 R4, HO-1 B4, 4R ER, S
-NC AL, si-GPX4 DGR ERIRES, HO-1. GPX4 RIETNH, si-NC+D
XQ-H HLWHEZER; 5 si-GPX4 AL, si-GPX4+DXQ-H ZH 75 it & 4y o,
GPX4. HO-1 ik B (WK 1D .
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HO-1

Asi-NC . B.si-GPX4 . C.si-NC+DXQ-H 241 D.si-GPX4+DXQ-H %1
B 11 e ja S 420 GPX4. HO-1 [#RIE 5 (x40)
Fig.11 Expression of GPX4 and HO-1 in cells after transfection (x40)

4 BHg

MZIBITHZRZ KT EFEN, BN DAL IR, B R e IR
BT, SEAESR, S SCRRIE SEAP LR AT MR B P AR R R S AU T
BYIME R, BEETFURNRN, BRI 2 1 538 A /NI 5 40 2k 2E 1] g
A 1A 2R IRAT MR 1 — AN B AL O ARBIE FE DA/IN SO A B R SR IR T R
GPX4 AWHFUEE AL, # % DXQ X /Mo 4 Bk S8 T2 b B o kB8 L4l 57
Fer-1 (Ferrostatin-1) H A #FUE AL ST, 7T LA/ 41 f Hh AR kit 40061
AR i o A v R 1 i o I S A 0 5 L R i Uk, 7EICJREAF mmol L 7EfY
T 00 ¥ BR AR R S0 A, @ I i B AR T G B R 7 GPX4 RAIEPIAE To1E
(151, BRI BEAE AHE 7 A A B o B 24

£ Ersatin 53 H)/NR AN BRE TR R b, FRATRIH] CCK-8 SLBeffiE 1
Fer-1(48 h 0.001 ).Ersatin(48 h 0.01 mmol-L™ ) R 2 24 3% (48 h 5%/10%)
[R5 S5 7E IS IA] . Chen Mal'JiF 58 B, 4HML N3 2 1) Fe* I {Rf LR R (A AE AT
HEM RS A KET ROS, I FEHER ROS e RF SR A 5 H AL i i, 2R
PREEEER I, MR IO . AW A R, DXQ Al&/> Fe** & ROS
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FRIHERA, 8 i R S RS R/ 5 40 L P A A7 6

BT R EE bR B2 GPX4.xCT.FPN1 k1% 5 ACSL4 (1 EiRI718,GPX4
AE I AL B H B R AU E R, SRR B A, R AR, kR AL
P, xCT FERIAPE IR/ A 2RI M ia H A WIS TIRE, dERFaif™2E
BHEHBERY, Zptrok Ay, 40Mih GPX4/XCT 223, 40H P LhE
B2 NF%, ROS #EhneY. Kk, 1% xCT/GPX4 7] A %3l ROS f17=4; FPNI
IR, @] xCT/GPX4 3Rk, Ikt it f22. ACSL4 &
TS SR DR IRET A A2, Al Bl 2k, 35040 M AT T 1
IR,

A5 K H] Western Blot A Il 2 41412 xCT. FPN1. GPX4. ACLS4 &
ARIE, GREWRCYEME GPX4. xCT FEAKZEL . LRERER, DXQ fit
f§f GPX4. xCT. FPNI WIEHAKIA. LobiR ALK& THE, ACSL4 £ik
A%, 48] DXQ ] figif i FPN1/xCT/GPX4/ACSL4 3@ %47 T i Erastin 5|1
NRFRAMZIET:, H UL DXQ-H AR s, MiEM T Gt

N T A DXQ /N TR B IE T S GPX4 %, FRATRE/NB 4
HEAT T GPX4 HEHUTER . PCR 455 IR, si-GPX4 4 GPX4 mRNA FKi& T,
Vi GPX4 FRNVTB R BRI, 5 si-GPX4 4Eb%:, DXQ A/ GPX4 mRNA
Fik: UL DXQ XN F A 1 A AF A I RE I 5 GPX4 6. FE3E T ORI SEE
H, FRATEE— R T YT HIAR G EEE H GPX4. FPNL, xCT. ACLS4, 45
# W, DXQ X B Febr S BRASEER . BFFCR L, HO-1 FEMZIRAT MR
AHEAITER, FTRAR A0, Js/> MDA & & rl I BRIE T (e ph 4
EEMEPY, A RS RER, 5 si-GPX4 4%, DXQ w LA IN HO-1 A
KF, J> MDA . BLERFFEE, DXQ mldEid FPN1/xCT/GPX4/ACSL4
15 5B R IEPUEAGIE R, /N B o 4 B i AR R T

gi BRIk, DXQ W LAFMHINR AN MIERIET:, 3X ) g 5] B B4 i A
Fe? O & L IRk i 18 oAl LA S BT A U AR DG B A O, AR FHBE ACA GPX4,
FHAS 5l A FPN1/XCT/GPX4/ACSL4.
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Study on the toxicity of arsenic-containing preparations and the

process of arsenic in vivo

ZENG Hui-min'?, JIANG Zhen-hong?, SHI Yun-xia*, YANG Jian-hao!, HUANG

Kai-feng', WU Zhen-Hui®, YANG Ming'?", XU Huan-hual?*, GAO Yue®

(1. Key Laboratory of Modern Preparation of TCM, Ministry of Education, 2. National Key
Laboratory for the Modernization of Classical and Famous Prescriptions of Chinese Medicine,
3.Jiangxi Key Laboratory of Molecular Medicine, the Second Affiliated Hospital of Nanchang

University, Nanchang 330006, China, 4.Research Center for Differentiation and Development of
Traditional Chinese Medicine Basic Theory, Jiangxi University of Chinese Medicine, Nanchang
330004, China., 5. Institute of Radiation Medicine, Academy of Military Medical Sciences,
Academy of Military Sciences, Beijing 100850, China)

[Abstract]  The safety of traditional Chinese medicine (TCM) is closely related to
the health and life safety of the people, and ensuring the safe use of TCM in clinical
practice is a major demand in the field of medicine and health. In recent years, the
number of high-quality clinical evidence-based evidences for TCM has increased year
by year, and the efficacy of TCM has increasingly been recognized internationally.
However, the accompanying and unavoidable safety issues of TCM are still subject to
doubts, especially the application of "toxic" traditional Chinese medicinal materials,
which has attracted much attention. The safety issues of TCM have seriously
restricted the modernization and internationalization of TCM. The research on
detoxifying compatibility has always been one of the frontier scientific issues in the
field of TCM and a key link to ensure the safety of TCM. Based on this, taking
arsenic-containing TCM formula as an example, this article summarizes the research
progress on detoxifying compatibility of arsenic-containing TCM formula and
explores the role of As3MT-regulated methyl donor balance steady state in the fate of
arsenic preparations in vivo, which can provide theoretical guidance for the safe and
reasonable clinical application of arsenic-containing TCM formula and also provide
new ideas and methods for the research on detoxifying compatibility of this type of
preparation.

[Key words] Arsenic-containing preparation; TCM formula; Toxicity attenuation

with compatibility; As3MT; Methyl Donor Balance
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Figurel Total number of events and proportion of TCM in the annual monitoring report of adverse
drug reactions in China in the past 10 years

R R T, LT B (RIF) N, AF 94 2RME— L7 i 1 IRAh 1),
Xf LRI A L5 CAPLD B9 Rsfi )07 81, RIF B6& 4 e X4k R (ATRAD
TR AR 5 SRR DL T R st etk IRERR . m ek KU mT
Lotk Ay P, W32 a8 XU IROT Sia T RRRIHET, TPEE) APL s FSE
TIRAE T BM&AKF, APL 3097 00 1 [H bR AT st APL SR 2k Y], (H—
BLLIK, R 770 60 22 A ™ A 2045 I SR 2 M I R LI ANHHE ), o ik
23R J BRG 3 2 o REE FCATLATE T — B FY R 24 UG Y BT Aok 2 ) AL
Rl Rt s 2, BT i ERIG AR H AT 8 h 2 B A 0 e S
NE K BRRl I g2 e+ DY s — BRI H $6 79, B OO R R 24
P b R R A R de e — U R T, DL 25507 0], AR SO
it e 245 52 77 ek mg FCATURE Tt S HEAT 538, FRIRTHI L B R0 il (AS3MT) 4%

51



FEPEHEXPATREEREMMAL X 2024 FERFES FEH-EN

[ 2 AP S RS AR B R AR P i R PR, RO S i 25 =205 IR PR 2 4
BN SR R AR T, N IZSIT A Jal e PO AR AT U g T i) S8 e ATV

1 & 2 R 05 RIR B ThRE 36

ARIOOE R 2 R TR R A A MR RLRE AR 25 S T IR, X
2020 hix (HEZGH) o SCERAR M S0 B SR B I H R B B, 45 R A
R 1 PR, A7 39 M s ) SR 2R T7, DhRE TR R URTE AV
B VMO AR RO 55 S 5 T, SRESRECH I R 5, A BLAT
=M AR RIS

RGP RIER

Table 1 Information on arsenic-containing traditional Chinese medicine
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Keywords Year Strength Begin End 2003 - 2025
oxidative stress 2003 26.482021 2025 ——
arsenic trioxide 2003 23.992011 2021
exposure 2005 20.07 2012 2025
drinking water 2003 18.952012 2021
expression 2004  18.552013 2025
toxicity 2007 15.422013 2025
arsenic exposure 2005 15.03 2013 2025
mu m 2006  12.722011 2016
apoptosis 2005  12.362013 2025
acute promyelocytic leukemia 2004  11.83 2011 2017 ——
activation 2004  10.592011 2025
cancer 2004 10.57 2013 2021 ——
reactive oxygen species 2003 10.192011 20325
sodium arsenite 2003 9.572012 2021
health 2020 9.56 2020 2025 —
signaling pathway 2003 9.16 2019 2025 —_—
cancer cells 2003 8.422011 2017 —
induced oxidative stress 2007 8.242014 2019
lipid peroxidation 2007 8.182011 2020
mechanisms 2007 8.072013 2023
acid 2004 82014 2025
metabolism 2010 7.992014 2021 ——
antioxidant enzymes 2007 7.892013 2025
protective effects 2007 7.52016 2025
liver 2016 7.362021 2025 —
growth 2005 T7.17T2011 2025
dna damage 2005 7.152013 2019 —
invitro 2005 6.952012 2017 —
arsenic toxicity 2008 6.692011 2025
removal 2007 6.67 2020 2023 —

Kl 2 51 SO AR CER SR B HT 30 />R 1]
Figure 2 Top 30 keywords with the strongest citation bursts
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A2 ThREUR TS B 224 2], AGNHW AT DU B 2R, 61 M S2AR4E i
JZE R BSEA AN QBB =, A BRI AR Y AGNHW fEFIA
I 20T AGNHW R £ Y 55 22 51 ES PR 453 0 0K B A 4 v R 2 IR B RE R G Tl e
B T B RE R G 0 B U EATEERS, 1R R ETE K, HE5R EcoG M
W AT IR HE AR SR s AGNHW e n] A AR 22 815 5 1) 22 B2 s ek
b, JREFLNH Y ROS FI72 4. TNF-a, iNOS, IL-1beta f1 COX-2 f] mRNA ik
BT, AGNHW i 7HE's ERRER RS, SHAHEL, 3,4- R R OREE 2 K1 1%
1K, LH'E FIRFEAKFRAK, AT LB R FAK SR Ik Wk 2B K-F, (HR A
RS FIHES 1) AGNHW A7 i AN [F], 25 HVEF B BR 2 /KP W B iy TR 4 HT AGNHW
H, ZOMAKFOE ST A4, SRR DR RS S-Rie il 4
BH AT R B AE AR 2 AGNHW X A 7 3 5| i) i 453 493 PR Js A F R S AR
HEEAEAESR A —, ARG BRA —E#EE, HHZE LW R0
KONPER, W SRR RE R 55 L B SRR, 2 55 Bz 8w 5 A
IZhR, SRR VR TT o
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3.2 ZTHMNMEEENwEAETRIRELRATA

BT A 2 S FLAR PN 38 A FEE T U6k B TG AL 90 2 X B AR 13 1 1 J2 T )
BE—5 TR SCERRF TR B, BTEAR N AMEIEA RN S, T AN [F] AR R 245 15 i
IBEVE R UIAH OGS 300, RIFSTR N, AR Bfifag i 4x 7 AT v B AL 3 vl Y A At 14
WHERL ), A RSP ARG R SR, SN LB AR T A S
RIABA,  BRA- SRR A4, RS Al A 2RO TR B
IR, fEAT7H LRIk 3 bRZ 5, nliaMEmyE B RS e T AT, B
e AT 24 TR o e T A A e PR M AR TR O B TR (93.6% ) « K3 (84.9% ) H HE(81.1%)
B (71.3%) « 3% (66.3%/55.1%) « A5 (60.2%) « 43 (86.4%/40.9%/11.4%)
FIRERE (39.4%) BIE (493%) « BEk (29.4%/14.7%) « K7 (27.6%) 1B
T (25.2%) & (25.0%) B4,

TEAR N AR e A — 11T, AR U C 5 ) A PRAR R B R e Lk 2 —, ]
T AR = ) B R FE S F3 3 F2 YR A A NAFAE il (PEILAE 4 RIS S 4D, £
T GBI TR, 7S AP LR I R R S s S AR U &, Sk
TR S R R A R S BUEE N 650mg/kg, BHE R T As03
[¥] 150 mg/kg, AE ik BPRTF RN o« KRR B U i e 771 22 1 24 B AL LA 75 5
BERT R, Coa F1 AUC B FEAK, SRERINEEESSIB 5 R IR 7S #H AL S
Lt A T A7 B e 1 e R AR B R 2 4, 1% R DMA KRR T AsY
W EEEUIK.
3.3 REHBRE TR IT RN & R BT R

CAE 5 BB P o E bR, A AL A IR A VI,
A CYP450 B35 VR0 As3MT B A5 A 250044 A AH ELAR FH U, Ade S ic Hxl e 3
R VA A L A S R A Sk F R L e B R SR R
HERE RS MEZ AR T RIF FRSRAMR. S5 K0, A
(5] 1 £ 8] B F 2 WAL B LA DR e B R I K, i, E B AN P R S
¥, F15 5 MR B LDso [H M 2756.73mg/kg & F I =
7538.86mg/kg, HAEHEUHEIESE AT SR E R e BFREVESE AN RF AR IR R
K7 e e e 3 5 BE RN 2 PRI, J T 0 o B A P R T IR AL 9 45 SR
FrE Tl e B piE R R, R R AR 2 R, R R SR
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EEEEIG N, CLUARRE H ) BTN NG RO R SRR, R E N
BRVERE N, Mk 5P S BRI AsY (A HIE B E e m, HiE\iE N i
SIRMEIEE N, MR S AR AsY A A BE R ER, g5t
SEALIKOR S B AR LL, AR TE B V22 5 o B EOR J 3 G ATL PR RO ATF FE b
FER AL LRI 72, 3B As3MT/mCA/NLRP3 fhi451 0 S () BT R4 £ T,
ACSF2141, GSTZ1¥7H1 HMOX 18145 K 3 1) Co LA IR ZE T, As3MT $3)
ISP RS 3 AR BRI 2
3.4 FRERRHTE MR P ARBIE TR R HRER 1 B

BRTE B AR AN TCAEATE, SPIPT LS 7K BN AR Y o fiidE N
PRS2 Pitksh Giig ) BRN ORIBD « RAAEY AL iR
B (HEED 31X 4 ANIRTT . A0 n] DU AL, T TN A B 5 4
e, I8 B JE A = A SN AR o £E A A, TR R = AN T
TEFTAUMI PN, Bl G R ARG G A H AL . H AT F0 R B4 P9 AR I A kbR 22
., EARIUA s SR i A QU AR AT AR ER DS 50, (R ARAFAEAN &, DR LT
UL BER bR AT BB Rk TR e AL BT I A

58


https://www.sciencedirect.com/topics/medicine-and-dentistry/methylation

FHRPEHEXTATHREEZERAS & 2024 FERES FHE-EK

R 2R A A IS RE B e T B 1/

Table 2 The metabolic process of arsenic in vivo and the main proteins/enzymes involved
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Bk Al JOBREL 7 (AQPT) LT AR LIRS, £ AR R As (OH) Bt
o g o (TP, SRR e ph i, ASELAS
Agit o i & (OH) 5 HTBATFAE, AQPY A ARSI J 0T H ot 45 P
B, DR,
vy IASTEEVEROR, HERESHEML. LM (GAsY. MMAY A DMAY) &4
IASY L (AT MRREEIRNG, MR e n o Bt GSH I BUR IS 1S LA, I TG 24 B
Ik i A ol
o R — R (DTT) 64 B (SR (e
o 0 R T B
ISR sy jash (*%HﬁM%“% T, PNP fE{L ASV I BN AST. SUBFSCHERD T B i2, BRI R DR 1 75
PNP s,
2 Ik _ %
DMAY i % DMA! BMHI S-HBE ) mem (GSHD Mol T sUiEl DMAY D DMAIL
omegal (GSTOI1)
iAs FIE 1L W G 2
(MAs") | ZHEWAER 3 B 3% B g , N e e e
H (DMAM) AHERME=H  (ASIMT) ASIMT FESGRITT A T C33 A1 o2 Abprt SHHR AR
fitf FE 34k, M (TMA)

{4 MAS" AT iAs F LAY

PR ER £ S-HRE H R
AP RERB R
(ArsM)

7E ArsM SEEEER T, MAs! A3 FHEAL R DMAY HI TMAs!!, iAs! 5
SN MAs™ 5 FE HUEAE Dy DMAVEY,
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iAsY ALy L i — 4%
e H ik (MADG)

il L FE G (Cyt19)

iAsVIBJE N iAs" )5, iAs" 5 GSH JERE &Y, Fe B =S H K (ATG),
ATG 7F SAM 17#7E N4 Cyt19 B FE{L A MADG!,

BT HEEABERR, EMAkisEe, WiEd H/As (OH) M4

iAsH ArsB
HE L As 5 ELAL AR T RR .
Al Aer3 Acr3 BRI RES SHEL B AL, FREN SHEBIERTIAAL, HAT
LA BEAREIN AR T iAs™ B IR
AV Ar] R R A AR LR AN I B B AR DS AsY BLE I BV I8 1815, Ars] J2
T E LA — A HEE AL
/ > I 71> 11 111 NG \%
SEAEER], B DMAT  ArsK g;i:;ggﬂ; O IX LAY SV A AR 2ok > As AT MAs™, {HANE AsV.
PN IR BRI 1 R — DA B IR R, e T Mg e =R 25 i,
VAR £ (MAs™) ArsP FAL BRI R HT, NI 45 & A 1) MAsY, 4 MAs" B E| 4
AT
ggﬁﬁg ;ﬁ?gﬁwﬁi A(BI\(;RPiMfAT%% E MRP2/cMOAT #%iz GSH Hl GSH R, f ) iHiE iz 4k TAf-GSH &
JET. B ST R A B B AT T8 I MRP2/cMOAT M 2 i 4632 S iH - e 56l
fi AS AL L) KHEWMBEIEEA 9 EMA, iAs" B FIEAIEIE N MAsT. 2R, WA MAs™ it
i (AQP9) FFAnf, it AQPY v B i FE HE N Iy 7).
I BRI NE AT B2

R T2 DMAY CREH ARSI

&

FEAFREH ALy DMAY Ji5,  HEE SIS 3E R
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AS3MT & =Wl (1 et FF A DGRty , o 130 FF A T LI o i e o A1 e
R TR, 5 MMA 57 iAs #HEL, DMA MR pyHEH s R s bk, i A 364k i
TR PRI AR HEE ), AsIMT FEV FRAH S I B PRI 1A e R T3 o fif 25 1
JTHRARE A . 5RMFIEME AR (WD DNRMLE, KO /ANRIEmS
2 Ja BN EVE 2 AR AY CRLEERTAE . BRI AT A R B0 25 O v (A e
JE RIS e b A1) iAS(OO, WT /N RAAEL, KO /N A 1As 14 B i ok 1 218 15
Z . BINEZHTOUE AsSMT 7ER AR ERAG AR5 T R HE B R, (ERAIAFAE
REZG . HIASCEST AsSMT RN ER T E EiTit.
4 5l 771 R G ATL A 5 T I ) SR SR 5 I R

KIALLR, 2 il 2 1k Y AU IS 70 38 R IRl ig ik S 3 08— BELAFAE
Hrifro T AT IR A R TR SR IR A R AL AR B A — R (MMAD R
A (DMA) BRI RS AL R o 2023 4F, 2457 58 H 240 15 F1) Annual
Review of Pharmacology and Toxicology K&KLEE MO “fifi A= 4 H HE Ak 4R 4
WUHE IR AR fa T B/ B G R TR PR A AU . SR, D T4
HIEA IR AR AR B2 58 i, 38 J5OA @R K A A TR 2R AN T R G o T 2 B8 (11
i e 4 R T R A e g, T R RR AN B D B T HHEE L B AR iR 4
R AN AT o PR, PP R R AR R/ i 0 ) A 156 190 5 e [
RE I, A5 P A et AR = i Y BRSO B A AR . TE BTS2 i R R 1
THOLT, il R T DU 78 T FOR nas,  DMERGGE KT A, IR E
RS2 P FR) e 205 S R 8 A v PR S (R 10 5 5 1 20 TIE B AR S AR AL, T 7Y
U As3MT B 5o Bk, 2 ffs] 700 ok 2 S AL S8 4074 L 1/ A ke 0 O
SR —E ASSMT WMz LA AS 2 2 AsSMT i3
B AP AT AR AT N fivia . BONSE R IR R A4 2
5 As3IMT A2 i B ZE A AP AT 7 255 m 4 Py A5

FAE AL — P B 1T AR R, R R SRR AR R (-CH3) 1E
TN &P AEVIEVEAL G 1B 7%, DRITE e 148  RWLIs A% 5 ThT i) SRR
DNA HEELL A mOA HEAL — B A 0 AR A FTRTIRTY, 5 DNA &
AT mSA HIEALARLL, Tl FRA AR DB 06T, A G HIRE . (B T4
P52 P A S S 7 (1 TR S IR T L i S-IRFF IR ER (SAMD BTk, 1
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19 =8 A ARAELE . oAU GGAs) A H S A0 AR R X HH A Ak 1) ¥ o 340
2 5 ) 380 240 P G Al PR A s RS2 PRI 7K ST, 3 T S 0 4 L P A B 3 R AR ) R A
JJEIS, TR, DL R RO I H AL P RS BT O AsBMT £ S8
i1 751 ek 2 PR AT 72 1K) S B 7 15

ASSMT SR ARGHE 1As RN ATIS I A, BIRIRATHI T HARE 78
IESE As3MT 3 510 S AARITE P+ 2 5 i s e A R PR E T, (H— B LUK,
FHATN 1As B AR T 58 PR ER L 2 3 A G AR RE Il EE W A
M2 EINN, 1As BEANURIG, @i FEAG A=) MMA #1 DMA [N 25 1 45
B JIREAR LA R G55 A 5 (R /D103, S5 5y Bl B T I, i 4 PR AL LA T 2 R 114
K, IRBIEGEE H R R A EE AR, MMA FIT DMA R8I
FiAs"™Y, HE L B MMAM S A B A0 2 v e 2 iASTYY 1) 386
A1 270 £%, 1 DMAMX —H{E 55 54 580 77 45067, #E 20T, Ul or 1Y
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Arsenic methylation
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Figure 3 Hypothesis on the homeostatic balance of methylation donors and their role in the fate of

arsenic in vivo
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2K F AT 255 R BRAE T P o P 45 i R LRI T
R BN IR, TS R A2
gy 120, P 120
LR R 2 K% 29505 Wirg Kvb 410208; 2. WG 24 M i 55 24 o 2 ARG 5T

HASIGE WIRS KD 4102085 3. BRVGHREEZ KT, SPGB IE AL A SR AL A B ]
By BEFE RSH 712046)

[FE] B SR FBEAT 2@ PRSI s st 4% % (ulcerative
colitis, UC) fEMML#I. F¥E LL C5TBL/6 /NFARTFLNT G, B 3.5%10%
RPERRIREN (dextran sulfate sodium, DSS) , ##:7 K, M@K UC B, %
7 BP AP UC JH. ¥ 60 X C57TBL/6 NREEHL A 6 41 (n=10) : A
WFHEZE . MR A . ZRHEEAT 259F (benzoylpaeoniflorin, BP) k. . &l
. FHMEZXT I (Ferrostatin-1, Fer-1) 0. RERMEHH /N RARE & — 8K
B, GRZJETHEBIRIESNEE (DAL VESY) 5 MRS GKE; RAEH B0
R i H LIRS 1 R RAR AR TS . R HE Je g 25l H 4V B S
4k K& A % ENEE (Western Blot, WB) &Il GPX4. SLC7A11 A K
TR M B IR0 5 0l . 7ERATH BP 3t UC 1EFHIATHR R, 4 C57BL/6 /)
SBEAL A PUAH: = IR BRI REZ . BP &7l &4, BP mifll &+t
WEh7) (Erastin) , 2 JEATSCS28 7 ARG T AR BT 4T Erastin % BP 3t UC 1
sz, S5 1 SRR AL EL, BP I T-TASHNH] DSS #5510/ AR E . 45
fadikE (P<0.05) LA &l Eiiadsi. 2.BP I T-FiAE_E /N R 45 4 2 GPX4
A SLCTA1l EHMEIL (P<0.05) , WD ERARARiAs . 3.4 78k
FETANFAG, BP $t UC IR BH Rkas . G518 2R F AT 24 F Beds i ik 25 48
TIRIELUC 1EH
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Study on the mechanism of benzoylpaeoniflorin anti-ulcerative colitis

by inhibiting ferroptosis
LI Lin Hui'?, LUO Xiao Fen!, SUN Chen!??, TANG Yang'?, TANG Fei'?, HUANG

Dong Qin'?, LI Ling'**, TAN Yang'-**

(1. Hunan University of Traditional Chinese Medicine, College of pharmacy, Changsha China
410208 ; 2. Key Laboratory of Modern Research of TCM, Education Department of Hunan
Province, Changsha China 410208, 3. Co-Construction Collaborative Innovation Center for
Chinese Medicine Resources Industrialization by
Shaanxi & Education Ministry, Shaanxi University of Chinese Medicine
, Xianyang China 712046)

[Abstract]  Objective To investigate the anti-ulcerative colitis (UC) mechanism of
benzoylpaeoniflorin by down-regulating ferroptosis. Methods C57BL/6 mice were
treated with 3.5% dextran sulfate sodium (DSS) for 7 days. To explore whether BP
has anti-UC effect. Sixty C57BL/6 mice were randomly divided into 6 groups (n=10) :
blank control group, model control group, benzoylpaeoniflorin (BP) low, medium and
high dose groups, and positive control group (Ferrostatin 1, Fer-1). The body weight
and general condition of mice in each group were observed every day, and disease
activity index (DAI score) was calculated after seven days. Measurement of colon
length; The ultrastructure and mitochondrial structure of colon were observed by
transmission electron microscope. HE staining was used to observe the pathological
changes of colon. The expression levels of GPX4 and SLC7A11 were detected by
Western Blot (WB) to observe the intestinal mucosal injury. Under the premise of
clear anti-UC effect of BP, C57BL/6 mice were randomly divided into four groups:
blank control group, model control group, BP high dose group, BP high dose +
ferroptosis, The effects of Erastin on the anti-UC effect of BP were studied according
to the experimental methods and detection indexes mentioned above. Results 1.
Compared with the model control group, BP intervention could inhibit DSS induced
body weight, colon shortening (P<0.05)and colon pathological injury. 2.BP
intervention can up-regulate the expression of GPX4 and SLC7A11 proteins in mouse
colon tissues (P<0.05)and reduce the mitochondrial damage of colon epithelial cells.
3. After the administration of ferroptosis agonists, the anti-UC effect of BP was
significantly weakened. Conclusion Benzoylpaeoniflorin can play an anti-UC role by
inhibiting ferroptosis.

[Key words] benzoyl paeoniflorin; ferroptosis; Ulcerative colitis
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BBt gE 9% (ulcerative colitis, UC) J&— R 718 &E MK . UC
VIREIRE V5 LA LA R 5% A I PR R I o B A TR B B 8, S 3 IR A3
UC 2845 5, YA B RAR, Pt 5 DA S8 8 SRRt R g 2 —,
BRIET. (ferroptosis) A& M B BRI VEAN fUAE T2, FERIM LKLY
Y5, WA PG IN T A0 AL KN IR o BRAE T R AR IR A S Sk 8 T I ) T It
A P B B AR SR I DABORLAR O A E R . A FUR I, BRAET
257 UC MRER IR,

FERIRYT UC BB FEEMALR, IR, AATEPEIGRIGIT UC 2
fd IR JE T4, 2K AT 25HF (benzoylpaeoniflorin, BP) & M A H14> 55
13BN BNEERARD), B AR D R AW AT 3 ZEA 5T BP (Bt UC
VERT, 35 IR BE T 1 A B 3R AR F AL
1. PHRLRIJ
1.1 SERARLRIS) Y

f@ FREENE C57BL/6 /NG, SPF 4%, 6 JU&, 1R 2042 g, I H 4 Fe 20 3 v =%
BB RAT, AF-FANES: SYXK Gl 2019-0009, Zh¥) i &4 HAIE
5 430727231100581426. Ay LRSI SR T XX sl bt . ASLL
22 XX SRR YINE H Sl 2 fnE, #EE 5 : 112023031302 FH % 249 (Ferrostatin-1,
Fer-1) , I H MCE A&, #t5: HY-100579. &bt H kit E ALY 4 (glutathione
peroxidase 4, GPX4) ik, WHEHWIF T EMRHER AR, #it5: AF11931.
RIS 7 5 11 (Solute carrier family 7 member 11, SLC7A11) HifAk My S
AR FHBETHRAT, 5. A2413, I RHERERN (dextransulfatesodium,
DSS) W H KEFEWAEVHAFRAF, 5. MB5535. BCA Wf &% H ¥
FEAEVRHARAA#S: WB6501.

1.2 354 BERTHR

FITAT SEEBR /N SRISIE R PEMESR — ), 4% R S8 H I AR AT 5208 . SR —
s K60 HUNREENL O A N AN IRA, BRI AL, BP K. H. F7
=4, DIKBHIMERTIEA . UC MRV EE VAT, IEWAHS TIEWIKAK, HR
HAHLL 3.5% DSS AE NIRRT TI 7 do EHETFIGIE, PR IR/ R AR
RS R AE T Fer-1 1 mg/kg, HoRB ML TERBUER KIS . BP
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i . mRIER AN R AL /N BRR B 45 T BP 20, 40 AT 80 mg/kg HHATHEH
FERMEE 1R, LTI 7de 28 AN IR ASETR S R ZE RN BH 4 36} B ZE /N BR T AR ]
I E) fige TAERERAE B 0. S8 8000, # 40 HUNRBENL D PU4L: a5 a%)
RRZH . BAYGTREZE . BP mijfl&E 4. BP @ijfl| & +Erastin 2. EHHTIR)S, BP &l
/DN RIZIR A E LS T BP 80 mg/kg HHATHER , MRHER 1k, JLTHl 7d. BP
=7 §+Erastin ZHE25 T BP T HUMIA], BTS2 FE T35 Erastin 30 mg/kg,
TR T 1 K. 25 O RRZEL L ARG 2L/ R AH [RD B ) s 7 A B /K
T, #EEARRE BP @R/ DR 7 d JER A /N RO KB e
ALK, ZEEAREEIK 24 h, DLKELEZANRRIR S5, SR A SE/NRR, WAL,
2R

1.3 ML 7%

1.3.1 WELEHKE: BUNREHENTE i, WELEAKEINLE.

1.3.2 DAL VP4 S HRRENRAEE, WRHRERM. SRS LA,

Z8 K 1 317 DAI ¥E47.
% 1. DAL L4 3EH%

RAEPEIR KA 9% 1L BAEE 1. RE TR (%) i
1IEH [{ERis 0 0
AE [ 1-5 1
A e I BH 4 5-10 2
&5 e 1 BH A4 10-15 3
N5 PAJ HR A 1f1L >15 4

1.3.3 HE e FRNLIIZ 1 om RBIRES A ZZ) 1 cm, H 4%2 5 R A
T, AP CEERUK. CHIAEW . A, ST R BEE K.
HHHE G5 F AP R B, OB /N B 4 I A R A ) B RS A
1.3.4 FEHHRE. WEMAHLSRE T 2R, W&, @S Bsu
SRSV MORANA . BB TR ORE, DL b B AU M R i S A T AS AR A 1
Do

1.3.5 A RBEEE: TUNRE Y, ME 2 mL S, 1% 100 mg 24141
N 1 mL 2R L BUINN R, J I SIRBLAISE, UK B2 0.5 h, 4°C%
R 12000xg & 0> 20 min. BCA VAIE & HKFE G, Western blot failll /I iR 45 1
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HA GPX4. SLCTALL FIE. K Image J 1440 HT Western blot £5 5, LLH
WEAS NS HERR B E AR R E.

1.3.6 GLit2Hr: B SPSS BT ST E AL EE, HE BRI S E bR 2
TR, BUNRMBRERTTZ 08, BUBRRFE RS/ HJ7 ZF MR R R 07 %
oA, SN BRI LK . P<0.05 R BRA G FE L, P<0.01 Ronf &St
=598

28RS R

2.1 EHRBATAH AR RE TG RIER
miE 1 phon, SR AN AR, BN AR E S, S5 Yk

(P<0.01) o JHERY] v AR BT SE R, RS A /)N B 45 M 2 A R0 M6 ] 2 Ak 5
RN, AOIRGEM E R IR, (R8s TH R BRE A AR APEA) 2 R 2R
R AR CE s MR, BHIEXTIRZ5H0 BP &AM &I RerE — e f2 R B
il SR AR g NS g 45, 982> DAL 34 (P<0.01 8¢ 0.05) , H BP &
FEEZH T AR S B PEXT R 2540 1 . S48 2520/ BRI RS IBOIRZS 35 Wi e, ANAF
TERERI TR, 2R B Rk, H BP 0 FTEHAEE— €M &
R F o

WL T AL EE BP X5 g R/ AL ZUB S M Re ), 25 (ot B B
GERTERE, LR EHSEST, R R, MW A R E
vk, HEPIATE, BEEREWIR, 41 & A s a2 . BP gl
S5 LR B AN A KRR R A SRR P, e
BP e 7715 2E R BH 0 B 2L /)N B 5 R i B A 8 A I B e AR
b AR AR SR e, DB AR G L TTREER

i

4
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Colon length (cm)
. e N =

t,
i
£3

2

B 1 K BEATZ N DSS 175 S 45 7 25 N R s . A F1 B, 2K AT 258 it i P
57 %N RS B K R, C. 28 I EAT 245 s 1 45 i 4% /N BROR B D) A B, DL 2K
A 25 50 T P 465 B 48 /D RS BB G B2 B ZE B R AT 265 H 0 iz PR 45 1% 28 /N B DAL 3
SISO . F. 2K B ERAT 245 X ez 1 45 1 28 /N BRSO S M2 . ™, 5 Control ZHEE
8, P<0.01; *, 5 DSSZHEb#, P<0.05; *, 5 DSS 4 b#, P<0.01 (n=61%8) .

2.2 EHBATGERER TSR /DR EME RS TN

wmE 2 s, SRERIXIBAHEE, BP B, SRR B3 FiLnH S
th GPX4.SLC7A11 T HFIEAKTF(P<0.01 8% 0.05), H o BP &5 &E4H+ GPX4.
SLCTA11 & A FIE KPR 206 IR AH a6 PR A 2R R AR T S B2, s
2R AR IR ARG U AR BEAR TR AR /N, DL A B RN 28 A 0 e/ B0 2% 25
AL — R LR E LR RAREE ) AR AR, o BP i 77 s g 2ok A I i b mT
KU BP 4E4 B b b 52 3, RIFEDUIR G RAEH AT e S N RPIE T A
X
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A B c

-
[}

-

£

SLC7A11

ot

©
-
-
[

®

GPX4 protein

0.6

SLC7A11 protein
—
Relative expression of
o
©

Relative expression of
o
S

03

DSS+BP-M DSS+BP-H DSS+Fer-1

2 RHBEATZ X DSS TRl 4 H S B AR T i E T . A-C. R FIIBEAT 24 1 X it

Pt 25 i 95 /N R EE 20 SLCTALL . GPX4 55 FIRIE I 52D, 2K FEA 2458 it 1tk 45

W9 9 /N R G IR H AR R TE SRS . *, 55 Control ZHHE#L, P<0.05; ™, 5 Control ZH L
#, P<0.01; *, 5 DSS4Htb#:, P<0.05; *#, 5 DSS 4%, P<0.01 (n=3) .

2.3 BRILT- B Erastin BISSE FBAT A EFRE S B R EA
K 3 fras, 5 BP mEAlEAAHE, BP &7l & +Erastin 2H /)N B 45 17 2H 2 k0
IS, LRARIEASR SO HAEBEARTRAZ /N, A1 IR RN S A4 U 9> o
BP 757 & + Erastin 445 4141 GPX4. SLCTA11l 3K R IE KT 2 A%
(P<0.05) »

A B c

s 15 T k] ha
16
™y 71 £ §
Srcian 4 4 2 B3kDa %‘5 1.2 3%
85 £%12
GPX4 - 17kDa B e gz
o - - A
< o X
£S5 o6 “' £ 08
o (] o §5 {
DSS - + + 4+ g3 o4
BP « id JgFTay . + +
Dss -+ o+ 0% *
Erastin - - - 4 BP - - + +
BP
Erastin - - £ 9

Erastin

Bl 3 JRHEEAT 2 E S BR A CR BB MRS I RAEH o A-C. 2K FEBEAT 245 EF Mk kAT Tox)
B PELE I 96 N R G 2R SLCTATL . GPX4 B FAZRIE IR D. 2K H IEAT 24 401 2k st
TR B S I 26 /N R G5 i H 2 2R AR TE A B)52M . *, &5 Control ZHELAL, P<0.05; ™,
5 Control 4152, P<0.01; #, 5 DSS 41tb4L, P<0.05; #, 5 DSS 414, P<0.01 (n=3) .
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SUbERS, AT BP BT, BP (il E+Erastin 24445 7 0] W45 7465 ,
DAI P75, R A 2 BRI, ORI ZRIE, B R4
Hih, RUEGEM T ZIRIEA BRI TR B bR AR IR R %
B (& 4> o Hal W, BRAETSIEN ) Erastin BFFEZHI55 7 BP Kt UC

e

gth (cm)

2
8
<
s
]
8
Dss
8P
bss rasti
8P

B
Er in
Erastin o

c

jeight campared with
itial weight (g)

P AT 251 82 1t YR 45 W 98 /0N BR 45 I K FEAR R AT B A R 520 ;- C. Erastin X 2K HEEAT 25 H T
TG Bz M S5 W 98 /N BUR BRY) A HOSYI D, Erastin X 25 FFREAS 26511 I ot PR 45 1 48 /)N
BB 5205 E. Erastin X 2K FUEAT 255 T 15 Bt M 45 1 2 /N B DAL P43 (5% . F.
Erastin % 2% FH IBEAT 245 T TS 505 1 45 W 4 /s R A SUEB I &5 F 52l . *, P<0.05; ™, P<0.01
(n=6 8¢ 8) .

340718

UC f&—FhlEde 5 18 SAEVE O . B TR R IR )T 3 S-E 5K IR e
R SRS IRTT, IR, (BRI T R, AR R
N2 S5 ) 35, 48 B R OR BRI SO ANE A Bl spEE ZEIRTT
UC EAMAEERE . BmtEaiin RAEH RS g TG, <R S piamstl,
T E ML, PR E R, BRI, BURE . . AR
B E, MR, KR MAIEIE L, BRAKIE, FET KRR, J8E.
SRS, T A, FEM A E PO, PRt ERAE VR YT UC B R AR
RS AT BRI AR, A S Th AU AATTE R BRIRT UC S AR AT %
R AT A 2R F AT 245 2 A AT R 43 B 45 8 0 P AR DSY, ARSI e R
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B, BP [V B T TRe 035805 DSS Frif S0/ R TS i R 400, FFRE
/)N BRI LB LSS UC Ml ARER -

BRIET R K& e U A ) A S A0 5 5] S ) — R R AR P Al s T2 1
i Fe? il 3510 % (Fenton reaction) fHAE BTG A B AR TG4 (reactive
oxygen species, ROS) FIfE% &AW (lipoxygenase, LOX) , f#i75fiz b iz 4K
BALTD, R UC MERERE. AKX NI EIBES M T S 4

(glutathione peroxidase 4, GPX4) Jik/> R KIE T K AE M EZFEhR, GPX4 1] LK
o1 i 25 M4 5 I s Ui B A (lipid hydroperoxide, L-OOH) & Ji pl TG 55 14 JIE

(lipidol, L-OHD [, JRIFEHPUAMAE ST, WANER ROS BIF=42, fHEIET:
PIRE . GPX4 FIEE =Y ABMH K (glutathione, GSH) M3, GSH & A Y
e Rz, TR A Db 2R = 2 iR PR S 7 B 5t 11 (Solute carrier family
7 member 11, SLCTALD) /- FHIMeE ML K IAIE R M. SLCTALl 53] GPX4
A AR TE R B T A LA BB I S R R S E A

PRI M RAG STE DSS #5310 UC /MREGMA LR FIEmRIE, ek
RT3 g bR ARRRAET, MM 51K UC M EZ R . 1R RERSE T /KAl &
HIR AL SES Y. BP TR 3 L UC NREHAHL+ GPX4.
SLCTAL1 5 ARRIEIKE, FERem I b R g b 2ok ik K 2R IE T AR 15 -
TELE THRAET BN Erastin I, BP HIH1 UC BURW RS . AR, K
HIEAT 25551 UC BIMER S T IREIE TG 00 . ARSI RAE— T2 LR T
SIIA R 25 AT BT IR UC HIRLE PV
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“HHEHR” kAR
FRUEAS |, AHEEC, RSC, R, LR, SEH,
TV AR

(1 AR 25 R P e 7o Sk s, A 2l A Am PN T ) 425 AT BRRH S 1 %5, 350122; 2. P4 )1]
B DA 3 EEPEA KRR BE2ER)

(] PEGLLE AR @ BRE AR, U D s g . 281,
IR R R 2 0 2 Ve Sk, X R aE AT PP R h R 25 T
REATRAEER R AT, (G NZ) 4R “HHOEH” i, MW 1 IEIRAR S
L, ImPR B R 252, (HZ FRHEAMARTTICR, X T Bl PR i PRIz o
AT QNSRS Z90E. B A0E. 2. DIE LD BHER KR
CHWCCIR B, YO8 OB T ZAMEDY RIS IRy
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Modern interpretation of the theory of “You Gu Wu Yun”
Qiao Shijie', Fu Chao?, Tang Wen'!, Wang Zhanglin?, Wang Zhibin', Han Hairui',
Tong Kang', Wang Yang', Li Candong'

(1.Traditional Chinese Medicine Syndrome Research Base, Fujian University of Traditional Chinese
Medicine, Fujian 350122; 2.Nanchong Health School of Sichuan Province; 3.School of Traditional

Chinese Medicine, Fujian University of Traditional Chinese Medicine)

[Abstract] Traditional Chinese medicine is known for maintaining human life and
health, but it is often criticized for its toxicity. However, how to treat the safety and
toxicity of traditional Chinese medicine correctly, and how to evaluate the toxic and
side effects of traditional Chinese medicine are the cornerstone of the benign and
sustainable development of traditional Chinese medicine. Huangdi Neijing put
forward the theory of "You Gu Wu Yun", and clarified that pregnancy accumulated
pathogenic factors and substance. Although clinical use of drastic prescription, it did
not affect the mother and fetus, which had a profound impact on the clinical practice
of traditional Chinese medicine. Based on the five dialectical levels of the
hermeneutics of creation, this paper interprets the theory of "cause without death". It
believes that in the "You Gu Wu Yun", the "reason" is extended to the "state". In order
to avoid the adverse reactions and toxic side effects of traditional Chinese medicine,
the "three views" of macro, medium and micro should be used together. The
combination of qualitative and quantitative identification of "physiological
characteristics", "pathological characteristics", "constitution", "syndrome" and
"disease" of the human body, highlighting the relationship between the prescription
and "state", and the corresponding prescription and "state", will reduce the incidence
of toxic and side effects of traditional Chinese medicine.

[Key words] You Gu Wu Yun; Creative Hermeneutics; TCM safety; TCM state

79



FEPEHEXPATREEREMMAL X 2024 FERFES FEH-EN

21 28, BREAE MRl “IBIT R 7 R CYE IR FAR, R E”
A NS T A,  “VAARIR” BRI, ROV E 2 NILEsE, 2R,
HBaEHWBE L& RN, Fit, b EHgES T, ERERPEANZ
Stk B2 R E AT, I R P R R R S R
o WO AR T AR T A SCHET “ RIS AR R 7 Sl ROE .
I NRRIE R ORI BAR, AN CATEOER T 1)
SRSEDY R, IRIERLZ . T RO ST EHERARIRES, s s R
&7 ZIE PR, J5E RIS MR, B SR Z RS A R A
ToH” FARBAR, W EAT RS VE R DLEE— DR R R 2 “HRIEIRIR T (kS
i, BT IR K EAE AT o B2 24 1 22 e VE AT s MR AT SO, S R R R 2
FRARGRE MR LSS, (Lt 2R MR AR 5 A e, 1k BR 25440 A
M FE A RAEH
1 “RIEREREE" WE

WRS VI T A NP E, YIRS MG R e T T EA, b LS
oA AE DA 7 T 32 B OE IR 51 RSB, R #ER 1972 FAERS
(Xt 8 WEER) X, mNWTZEESRT (E1) IRk
SSURIRI G, =5 FE ANy BRI B iy sEAR Gen) (227 BEATIESRAR K, SRE A Fe i
AR FE T, N AR B A E AR PR FLRUR B ORER B R A ) U
DTV, ARG EIEZ . X2 T K, KOO SR Es &, Bk
B ANIERT BRI A, Atk RE AR R S H AR R SR S TEIE
PEH X TR TPRS, 1984 4, HAEGE R H KL “aliEreRe” AE
AT IR, MO il B 4. S 7 DR IRIERE ik
WA R, AL G LIRS 3L 5 e At Gt 32 OB #E L3 22 TR ERICPIE, A
N FCIE AR 22 N kR 5 B3 A R AU 55 TP, “RIiE R R JFURE
X SR AT ST A AR, S R — R, Hod DD RE T o G 2 AR AL G4k
MIRESE, dk7K. B, s SO R iR .
2 MEERBREENR “GHER”

ST RIE KRR IR, SR B RGBT “ A e
JEAATGAE, Bk, & R R R LR T AR 2 LB, eI 5

80



FEPEHEXPATREEREMMAL X 2024 FERFES FEH-EN

TR 2, R R BRI N AEME R, LA AL 4k 7K A8 Sy )
WRIE, SERR BTG BRI R I E ISR RSO SUET G R sk
R, fEARREMAIE 1R
2.1 “HBFTR” K8

SR EUCRHBIE R R AR A, HARFUMEE SOR R, SR i J5 25
R SRR 7T, AR s AR B S bR Bt 1A, R B AR AR UL SR
WIBRHIAN ZBETFDIRS T UEBL, BT ol B2 R 3510

CHBMOEE” BT GETHNEA) - “HEWRE: ANEE, FFZAm? 5y
Fl: A#Es, LW, 7 (R « ATCIELRR) O IR FE “bE
JEREG” ThRpz “ (ERIEFRED AHI” —— « (ERIRTERAERKD RIW” 1
eGSR SR, BATORT “HHOLH” WAIMHEIE. REIC#E, B “FH0
B B AR MEARGORMELE, HARS TR 2 R B AR e T
HAiABN SR I LI T B e R, BRI “BEISARLG” o IR A — B B 6
TIZERE . AN ZERR, AN]SR JR) PR T 5 B R A R T A A5
ANHT, B ETFREOE B OO TR AR R
2.2 “HBHELM” KRB

BAEE KRS RSk . B AR, BT (ST SHEEST, RE
O AR S AR X U SR, BD AR EERIAAT 4, JB T RCSUR AT SCA R
“HEOLIR” AR EMET ERIAHE, SORSCER RO, d@id s
F“CHEES TE” ik AN E R R, SRRUE Guidtis R g i)
FHREE X, B BUR) T AEA R R 8 SR8 I, B FE e i SO B, 0
BEAT Bk 2% 73 B U B 1R .

W, (SR RN N A JUNZ DG . 7 B, R
Bl EcH <l BN CRBIKRER” —— el RE AU 2 I . KA
RE, HAed, HAREmIE, g5, (R - NmEL k) ) JEtE
FKEZBIUL, HI KNG <87 R R, sKkREPE ‘L R e
KBKEZH” « RMBEZRINN, “H NFERZm; KEECE (HrNs
RIEEEVE) dd: “HFERARERT , IR AT IR I €
W27 s mARUE (RN EM) PEE: “HAREAZRHR-lHWR

81



FEPEHEXPATREEREMMAL X 2024 FERFES FEH-EN

PIEAN T Sl 1 ATk, Ay R IR = s 1ET . DUEEE
s JRIEL, Gl IR RTACER SR, SO AR A .

W, (—OIEF D) 9l (FER) = R, W, BISETD  (ESTAMER
MANLRAD) PR “ BT, FRhba. IR, F 7B (REE
ZATARTE RS T L) rh o Loy “IETs Pl WA RN B N “hiE
SRAFEPIE (CB&) bR “BL fith” s BRI (BEaliE) h i g
“HR, it

HIEAT L, “H RS BIE R IR T RERA I, 8 S A Az “
7 54T RHARRIIG TR R SR, AR R AR R HEAT BBk S 20 b AT A IR
B AR Bk L, FFARKRIE T B AR IR R EEE, OB YA
HOEHR” R o PR HAZ B P i 0 RN R PR, sk I S ARuE ™ 1Y
KT “HEIIR” WFE IR TIRY, RaRE “AHoEs” 4N,

2.3 “HE@FTM” KaiB

ZhH 2 R B R AR S R R 8] 5T SR A R AE 1 B R 2R R A
PR Tl S gt i Moir i e OB, R SR AR X B 1 T RSB AR 2R, & T P i
(e Pt R NN U= ¥ 55w SO B W TR =g o o e N o L e SO TN
T A LT TR ZEAH 24 U i 7 ) i BB AR S IR R SCRE

CHMICH RAFIALET G AL) , ERIREIEEZEMN, MR H
IR RIEZIRE  (EBLERE « B NEIRRNGIE IR 58 — 1) Fo 7l LUK 5
P BERURZ AL HIAVEES S AR MEGRER . R R AMEXE, BRHKEXR
N A AL 2 AN FE BT Z M, EKALE, RT3, BRIERZ
MR, FUKRN RS 2562, Bl s ok, SCaTiREEANE,
Ey s FERYON AN, BT KR E R H N AT R 2,
BENATRIR =, W AIAANR, BRIRANIRT 2R R BEREAY . BREIE SR
P oS iR ATERIR T C HREIZ B WTERR K 2 B A
HSRIHIRIR “ A" AR EEYRR, 1 WA, ZRunst, A& — g H £
IR FEAAR SR s SR EAbRS, HYCAZ T, MUz a? A,
BRZ ), R, HX “CAaHOEs” HAREE B IE A, RS “HHIEIRR

82



FEPEHEXPATREEREMMAL X 2024 FERFES FEH-EN

H Bz, DA T “HRICHR” H X HA B 4k AR RE A8 k44 DLgEAT 5k
TR, Bl oL, RO PR ORI R, AE IR
“HE” JTHTRHAFIR G, 0710 E IR R BRI, HIR,
“HBTCH” MINIRES G “HRIEFRRZA” , 1ERITRME, FOPHE,
R “H8 T NETC: BIHZE S PHE B AERRE i, SO T e i
WAL A RS R IT1Y, BRitbz Ah, “HBTCH” IR BEFZ IR AR “ A W
Hit, A¥EFRPHZEMEFNEISAB. h28E. MR “87 4t
FH SRS B 70 20200, G i R O T “CRHOER P i, — e iR
RIRECEIR 2 SCHE D fih B AR TR SRR T SR
2.4 “HBILM” K1%8

MUE 2 R RITE T 3R 28 (0 Ji7 SR 2 SCER AT P B 4%, R AR L 45 M IR 1 3
HARIE . HER R SR B WL, BT R A, B
OE S5 AR SR, O S AR SR UG AR S A T M RS, 8 T HERR R

HARL b “HBOIEI FIEiE . Z0EX IR AT T B MRE, HET
PR “HBIEI” VYT 0 B R SR IRFA R, A R IR, A
& CHRUERRZ” , AR AT IR . XX T SOE I 2 R oL T
P EIEA T, EHVEHE R RRTRE, KA B s, R,
RO G, RIS BRIk Ah, IRK B B AT W it
O, I A “AE” AR, R TSR L i BT AN S,
AT P LAGYT ;s M HBEE WA BEIGE, PEZE RN E 2 AR
[7 50 S 5 R v B Rl PR a0 o0 o R 24 T FE 4R AR, DLIERL R R 251 2 ik 5
B

FIEORAS S AE T R BB TR T T, B R GuRHE (K 5 VA o 2 B A R 2 e
fE ORI AME RS HHR T VER 2. RGBFHIEIR R PRSI E
TR LA, P ERIENRW b, 3R T BAACRES KRR AR AR 276,
RE R EHHEZ WAL ORI IR TR PR AR N B, s UE [ 5 R
BT ARYE B S R e R, RS RS T AR R i
FEals AR, UE. 7 R R EORAS” SR CEHOEH” T i ZAME
N CORZS”, RO B L R EAR S RBR L E. RIOARE, IRIERS

83



FEPEHEXPATREEREMMAL X 2024 FERFES FEH-EN

T2, DT RAY L MaTR T, G806 75N

Rt AT § 8RR TR, FRRAMOIRES, R4 s
PURIRES IR AR, SIS E, “O&MN” . M5 “ABERR” W
BURFR U7 CUE” W7 AR, IR B AR, DL 2 PR
g, fifs BA —EMER P ERA AL B RIS I A fER], M
WA RN o WX R R Ao AR R B AL, AN “f
AR O AR AR BERIRAS I S, Ry R BIRES T SN “HEOE
57 HEEREIRANIA IR AR, A4 R R PR AN “ B #TeH”
AT W0 WRR AR JPREPEAIIIT, 1IEHE 5 24 2 Ak
S, X EZ R R AT, SEnsE o kIEPEA RO 5, Al fE
“HETCHR” IR EE A R AT L e R 250
2.5 “HHFTM” HIhE

W 2 IR B AE TR R A8 S B AR BE Attt s RO R BR A, EL i ok
JF TR BE S R N AERERE, IR U4 R ERATEATAT 4, BT alE Rk,

FT B, (R - NJulELRR) B “CHESICH” A HVEE R A
(EN7T PN S s SR LK ) R Ry (B L = R R N Y~ o TT M R 7
F R BARR I K

U HERA T AN AR <R R AR S W RS SO SREL < Ty
A7 MR E KA A R R 2 “Tein” RN IR, X A
R EiE R, R

g “UE” LN il B COREIR. AR EEOVE, BN FERYSS
FERNE “COIRZS” , Rt HZs, HEWMER, T2 KEEH LAY,
M LBEEREZY), TEMNETEZE: WEEA TR, OO O,
J3 3OS FRIGTT IR R R IE . R SELR AR B F I AR O BT, T EUER
PR AMEINEZ BT . BROWHHIERR I DOk, HAFB PRI S,
] FRAMEAE L T AL ST IR A AL, N ER IR MR, i “HRE”
NG, wIR” SEAEXE, AR AE AL 2. R A s R
ZAATEE R B DL S ARG B RGOSR bR FHIE 2, TR

REPYN, e RHBURT CHHOCHR” ik, FFRKEIE OF) -E-# -0 R

84



FEPEHEXPATREEREMMAL X 2024 FERFES FEH-EN

WEIE, RIS T8 R I mT ae “IRIT &7 S

SR P 2 2 A MEARIE R R, S5 GBARe, 2 HLAR
SERWEW, “NERMEE, AAEEE” , 750 TLE, M0 TE
JT o EAMASEBSI@EN BRI, A ¥ S 0 5 45 S AR S B DA G, 42
Gl I = R SRR UL R SLVPM R, I E S 2 T . AR bR
VAt S5 . (BHBRZHEF —FE, A 20 3T 78 75 2 LR 2
AXTR, BIFE T ISLH R I 3 X AE B AR S EL A2 AR 78 705, — A
ERBERL, PhFE R B, Ty 7 LT 4R I N AR G s
KR IL N TG N A A i BE (097 ROR e 420330, b F ik, A8 5 A R B I
TFUIE (MXF) , DUES . B BH R SMBORIE 5 A AN oA O 2, IE
R WZMEER . B-UHRRETHE RS, MXF 7] LA S
BH K SIS RIHUARLEE “MCF 7 RS, S0 WO Z s ] BocE, SR
CE-A KRR, HEAREMIREA P BN, B2 e N B « i
FKF: MXEFRAR/NREHE “B-57 LMk R. W TRERN “fF
HTCH” B HEAT PR, AT BT R R 2 s AR A 1 R, B AR R

DA b B “ Ao BRI R B TR R 250 5T, (H AR AISEH:
SN, RANE—, Nk HRAER R0, W Z=15. Tua <.
RIS AR S IR R N AH S B2 2 22 PRI 90 S0 PR B 25560 AR 22 M sh 2648
U DO FE Bt A0 A SO0 2 0 3 2 PR A D o 2 24 22 A VPN bR v S 4T
SRS J T B2 RN LR 1) )

N —ANIFIIE R E RS, WIRBRRHLE S, Rk, 22t Bl “ =
WHH” B, W CR Huy B o Aol (AL Oy #0)  BOW (B, kS
) SH, EMEEELS S, AR, RGEHPFR AR AR 7 R
ORI “UE” “9R” SRR, RIS “RE” ZIMMEER, “HEMR”
i 2 B InEE X P bk Uy F 2, BE RS IRTR TR EE . B ERD Ao
[y 0435 .

3 /NG5

i LpriR, FET CRNERNERE” ZSE. BIE. 408, 4. IR

85



FEPEHEXPATREEREMMAL X 2024 FERFES FEH-EN

EJRRERE “AHOER” Bik, YO8 “AEOERT 2 T IANEDSY RS
IEIEZS s B “=WOFH” , R B S EE R, EMEERA SRR
AORES, AR AR A PR R0 RS R AR RS REIANE]D, IR TEE 2 5
gy, ORI R CO5-RENRR U5 “O5E” “Ur-m” AN

“OFRSMNLT Wb R R 2R R B s itk g1t “ RIS E R
Wk WIS AR E A IRZ] L IERT A, REAEET A
TeHR T B R R AT TR RAE A, BE PRI TR 2y “HHIEIRIR 7 HHSRE,
SRR PR AR SR A W RIS, (e BR 2 ER I PR A A% 7R B R
AV SHITAPNEN - ¥ S L N (R E R

27530k

[1]JE R 5, E i, it B 0T v 2485 2 i i@t 1) R 25 [0 22 [ 22 [ 247,2016,27(7):1679-1682.

2] EEELIE )R S O E— R B RIS GRATNE) YRR 7T [D]. A B 25K %,2022.

[3 1M 5. Bl P 2 B R Tl i 27 (M. B 1 B 1S AR R B A 71,2021,

[4] F 0K E T FMNETE T N & M) AE 50N R AR H AL, 1963:501.

[5]9K i 2R 2 (M. AL [ 25 25 B H ik, 2011:189.

[6]5K AT 37 N 48 3R i) Fayd (M. b it [ B 25 R HR H A, 2014:286.

(7] 5% 3 7 2R ) B (M. A6 50 R AHROR ST H ik, 1980:612.

[8]FIME, TR . “H M RIMI] A EE 2544 £,2009,24(11):1418-1420.

(9124 45, A W 2 55 S Mg v P 44 1) AR TE RS A o L R R R R 2 BOR A, 1996:307.

[10]BE T ALy AN B, 22 K2 mi i IR & J5 B (M. Bl Bl e 22 B th it 1992:185.

(117G sl i 55 R 0K A, 5 B T A MOIeh, IR oot TR A % 245 I AE A g vh 32
FH[I]. B 7t 2£,2020,41(9):1289-1291.

86



FEPEHEXPATREEREMMAL X 2024 FERFES FEH-EN

(121 M, A =, 54 o B s AL S SR 25 3R T IE gk 36 58 3 T[], v e v = 24 2
£.2017,32(8):3537-3540.

(1318 BE AR 5%, %1 3 5, A5 . 1 H A IR IE K BRSO AR T K B 25 0 S L i 22 3t [0]. 7L 75 P =
24,2013,45(4):69-71.

(14752 38 5 7 ) v 4 v o 130 gl 2R Rk, 2004:56.

[15]0 61, B AL B R IRATH R “ A SO et UGR[I1. 38716 PR 2 75,1998(5):23-24.

[16]F 45, 5%k, % e e ik (A &) “Hi” RHIERE LI AER B2 R
#,2009,32(11):733-736.

(1718 £ B . “ A H o iR o hm 7 B & A N R B (0], b B b B S PR A 2K
£.2020,26(8):1045-1046.

[1814R KA. “H s, IR ohth” Bl R M. FH AR 22 [7]. B 78 R %,2007(10):1440.

(191X TG0, K &M, “ A MOICHINTEHR” e R 25 B [J]. B 7 A B5,1999(9):411-412.

[20] £, B, R, & AE 2R B SRERESE SR iEmI. b E
24,2017,48(1):197-202.

RITTHEMN G NZ) AR %L RGR BB 1G YT B 2585 b3 25 I B
[J]. 40 58 P S 24 K 25 2441, 2023,46(4):445-449.

[22]E N, 2/ SCEE G, 5. “Heh” FARTR- S MR T 4R Bax/Bel-2 i T2 1 #% R ] 7
L g LA 7 (0], 25 25 B 5 1ImPK,2019,35(6):82-87.

(2317 FH ER G0, A2 AR, 55 Jk T R #IesR 7 BRI 2 B 7000 ) L2 B Pk s R (0]
rp S LR 2 22 24 36,2023,29(4):692-696.

[24]Zeng LN, Ma ZJ, Zhao YL, et al. The protective and toxic effects of rhubarb tannins and
anthraquinones in treating hexavalent chromium-injured rats: the Yin/Yang actions of
rhubarb[J]. J Hazard Mater. 2013 Feb 15;246-247:1-9.

[25]Fang F, Wang JB, Zhao YL, et al. A comparative study on the tissue distributions of rhubarb
anthraquinones in normal and CCl4-injured rats orally administered rhubarb extract[J]. J
Ethnopharmacol. 2011 Oct 11;137(3):1492-7.

(261l 055 i o bl &5 T AR 2H 25 B R B0 T 1 R £ 4 A K BB A FE RS EE AT 9T 0],
2424 25441,2018,53(7):1139-1147.

2712 ANZR G A BRARS M AL T A [ P R 24 i, 2016.

2812 TE R, Le s T SRR IR 2k — = [I]. W 22 24 6,1999(1):30-31.

20170 F T+ AR HEIE AFIE OWAL[T]. 25 4% E5,1986(2):55-57.

3012 B, 5T W SO HHIE TR T6 R 1 i R 18 1 22 4 % 18 AR M R R S S s B iR . B
S RS i [T 5 22 [ P [ 247,2022,33(3):643-646.

[31]Wang JB, Zhao HP, Zhao YL, et al. Hepatotoxicity or hepatoprotection? Pattern recognition

/

[
[
[
[

for the paradoxical effect of the Chinese herb Rheum palmatum L. in treating rat liver
injury[J]. PLoS One.2011, 6(9):¢24498.

[32]17% & Wi, 2 W 3k, Ul , &5 2k 1 PN B OB A0 ] 1 13 o S BT 40 45 DAY (0], 24 4 o
#,2015,50(1):28-33.

[33]1EANME, FE RS AR IR T A AE TR N B o 24 22 e P 1P SRS AN 7 3 o UE 75 PR 272 1], 24 27
2441%,2016,51(11):1681-1688.

(347 B RAN, MR, 55 AN KV ) “HiTehn” RBARAE h 2535 PR JE 0], 7 [ o B Ak = o
7435,2007(5):342-343.

[351EWBOH, RADCAMAR K e Gl “ =R 8BRS R UIR B [0]. BB 22 4
n9.2020,11(6):39-42.

87



FEPEHEXPATREEREMMAL X 2024 FERFES FEH-EN

RIKRGZRF 5 REMRIT

IR, FRE S, FEL, FEXME
(BTN EEZG R, StMA ST, 5550000

[(FE] RIRZENIE S G 2510 B EH RG>, AR ECH A R R ) BT 7
BSMSLEAK . IEFR, BEEX RIREZ B AW R iE e, RIRZAMZ
R 5 g AR TR A N RHIE AR R PR AR i b 20 TR B i 2 —, A
A E IR HEAR IR, 4 58 K AR RN RIS A BEORZ 37 T

B 24 25 R NI FE B A 4R s FLaR T m B/ R AL AN CR , &4 RIREE A&
FEIRTT IR RE T, T B BB RITR I SCHE, ARATIE LUK HIR 95 10 24 20 W il
Il iE 2, HNEI NPE 2w A RCR, i NI A EF AL, (HIFANRIE
HEANAERNLE. BEEDACRHE PR, 29 25 A BRE 2 Lk .
bE AR 245 10 245 207 B AR R IR S il X ke 2 AR R Sl A A~ 7T
AL, R TOZZAEDIR . PUME . ST O Ry 7 T
INESES IR

LT A EE, T HNEARRRERR. NEENE, ZeaBi
A4 e R B P B 2 PR R PRI I R, XS B 5, #eFFEE, —
B Rz dill, B REOXANEAETEFAATERE, REMEHERE Y
W TIER M. FreCRA™ B S ik, M RIRGH SVESIE. B
Ve SRR B R MR AT VRS AL . [N, REG 5 HA 25 WK
A AR AL RO ELRR AR T AL ZGWIAE R R A (2R JLEE L 225N
PR VRPN R AR R BEFUREL, AR LT A% AR 25X A4k
IS A 00, 10 H RO Z50 AR FIRE AT — % a3, A7 4505 AR A
e, M SN ERLAER e, HaEHNNRERRS .

gk b, RIRG AL S LA TEWE T AL AN J ROREE 24« fREs 2 AR R
HAREZE . B H AT R /AMT SO, (B ZEAMWTSS 71, Blaen kIF R
TREGHIPLH, 9N Bl i SR ik . A B AR RIRS 253052 5
ZEVERERIBUIR A KRS NRIRG R R RIS .
[Re@E] KRR, 4%s. wath

(—1EE] KBIR (1997-) , 5, SPNPERARSE, Wit, BIFTA. SREEOIE (RREINGIR) |
2245877153@qgq.com, 13158089015
DEfEEE] RBC(1963-) 5 55, SUNPERZRSE, EAELIN, BEAJ7A: SR ETE (RIREINGIL

EXEE (1966-) , L, SUMNTEEZRSE, RSN, BT [RIKREZIMNAIE

88



FEPEHEXPATREEREMMAL X 2024 FERFES FEH-EN

5l

T}

RO e fe DB IGAE )« DLRGAL G B2 25 BB R SE AR R 1 259, B
o B PRI E AT R AE SE . 4ttt FRE 55 MDE R A KL 80% ) IR GEAH
H ORI RG24, Hhar i RIREE 25K R 1/3. BEERAREEE, RE
53 T 2019 AT (rh kb o [ 45 B 06 TRk b S 24 4 2 G R R 1 3 0 ) A
2020 AEATAT & T-R 1k b 24 4 2R 13T R R 1 St = D0 o R 25 5 2 s
AR AL 7R PR 2 RO S 25 S0k,
1 RIREAEB KRR

RERZ RIEEE, $ARGEHE GBS, AEgHEs R
R AR R TT  TRBT R 2250 7 0%, ATAE H A IO R U R 251K &R
H A R R 2 1A R KA Ar LR = — R OGS AR & MEAH AR, W
SR dEE R, BIRERIREAKRR; —ROAERACMETE L, BHEFEE
HISIT HR SRR 2645, EHIRE R IR+, EA %S,
W EREERIKEES: ZRAEFENETHAMGYNHZR, HIE
FHURHCER, RO DR IR AR AR RO A AT AR I BT R, WK Ak
WRERIEAEAS. M2, RIEEZNRETE—BRE FFE.
2 RIS AR

FOBRZ R ZHCRIE T A REE AR X FIRR W), A& RER, RILEE,
RS, AT L2545 AR A RO (K A A RIS, A e S 1Y
25, B R (. WPELLTE. WU 5580 255 . H R 2 5 DUk 24 3%
2504 300 247, ZEd RS DORAGYIFLHIA 400 20, 485 /RIS DURIEH
HA7 155 Ml 4, BRI EAR “THEEE, JHFEEZ: =T, N
[ U] S7 R

R KBTI, $MRIEELER T H ORA AR, SR
TRIRHKER 7 # R A — 3 BT, [ IRMRAETE B E S R, A3
FOKE RIEZIHEA B S ibri ik R A4 RO X S S, 3.
WY TIEA IR, — S A RERFORZAY CE IR R, [FIN & ' A SR
Bt H IR BEERAL, X R 2 P2 R it 70 (2 0 A2 JE BE
3 RIKA % RKBEIR

89



FEPEHEXPATREEREMMAL X 2024 FERFES FEH-EN

RORZIZ DAL B, BEE RSSO W, K2R, 7804 T 6
T BRI PR A5 o B 23208 AR G e — R B Ak, A8 R ol [
25 Tk BGEZG MV AT B 24 F1IR & Bk DY FARIAY, [ I R 245 328 4 1]
A, EEAFESLBEROT. . A SR, AR, mREE, bii)E
BT, DAL AR TAE . BRIRZGEEE n 5. RIRE A R R ARG =
AN AW S RIRER 2L ZE A 2y, At 5 PR RR IR 25 £ B2 %%

TN —ADHIR R B X, AR DE RN L 5 2000 4, SR
TR 2 P RF A AN “ RT3 T ELBE B “AF 7 MORRRRIE ) BRI PR 2K
AR ME— 1 R TR R 2 A, [N ER MR I 24 2 B M P R 2 K R B 2R T 1
SN R R 2R R R 2 2 2 5 p 2 R A RS 7R, O IR Z I R SRR N IR S N A
JIE, ISR EREE 25 A g R 5 R .
—. RIRAGAHETAR
(—) BRI
1 A Lk

P PN SEG 8 ST AR A, L B 20 B IR L A B A A B
AR, DAVPAS 20 IR P GE BN B AL K ) S8 BT (K 08, 3
AEE R W] B (RSO HH N 5 s g B A B R, DU 5E R 1t 1 VP A RO 25 19T
o PRI FH50 A T WD IR 24 30 2 e N AR 22 Ve VP Al TR T AEH
VG s TUAYATT (E AR B VIR 25 i J5 LA 7). PO/ R 56
A R SRS, HorPiR B 1 AR 2 B e N AR 22 PRV T SR
B R AE 58 BE A AR N BEAT T 9T, B8 B L S S R 24 W48 53 21k 1) A B s B 3A
i R ER o B, XET 0 IUE R AT 7T, T DAz 436K bR B/ BT vy
MBS O NURESEAR S 0F TR, AT Uik PR N SR A Y B R ] TR
/INBR BRI o 249K LEREAT S04 N SEER BIF 7T (R IRk, 1 75 2225 RS R0 B0 B e
AR RS MR SRR RO SEER 5 R SR

BN N BT A — B I PTATE T, B NEE YL E ST TG
STAERARE V-, RAT 25 RE NS 5e 4G B T3 2 e, mT LA (K4 . IR
SIS YA T, P AR S o O S I A N 24 R0 4 I 28 2 B SRR AT
24 RS L B A BURNLE, IF S2PR 24 42 A8 4 S8 24 [ 25 3803 E FE ALY,

90



FEPEHEXPATREEREMMAL X 2024 FERFES FEH-EN

2 fRAh LI

GRS B AR LRI S S0 7 12—, AR R A A P [y 2
SREIAN, AR Py A KR, BT O & B BRI A T, R
LN 7 A2 75 2 AR T A K BB I S 7 T o {91, 6 19 5T R 24 0k o 44
AT OB VERT, SR MMT 8% CCK-8 Y 40 i 1 7 7907,

A5 P 0 2 2 T O Sy R 24 0 il L A5 — 5 () i 6 £
FiI, SEIEIE AR SRR A, SRR S 2 TR AL . o 256 S 9 B R
24 T 5 T LA ) TS RE R 0 24 B e, RS XA SR o (s A AR 100,

T ARAE BER 24 () PR S S0 o 35 TR IR L 32 T 9 5 PCR.
Western Blotting %732, A UK Il Hh 24540011 FE Jo5 40k 4 55 6 0 25 11 10 26 K T
A Ak, MR LT 8B 254046 50 Tk SPAE PSR RS 5 s . 2 R A 50k
(A KIS, TEMERA I E . AT 2 RBOR B B T AL H S 4
TR AR AL (R BRI 24 YU, T LR BEA 204 i P43 1 £
5 A LA G (4 P,

B2 A A S T8 7 5 B 2 R, I X M AR R 24 (0 25 50
FRERBAE LA, AR R . QUETAR R G S
(2 ARAE
1 ¥69T1EH

ROREEZG T A, oo BN R SR S 4 I I i o A LG T BIAR S
ST R R . R BA BN . SR SCHRIC R = L A
FUFT IR 2 B 2 T TR X U 5 PO 9 B A R B B S BB A« 98
EPAR - SN 3117128 R 3 K= L 18 35 Sl 4 i U e Gl P
JRE, RIS A BT VA AR 2L,

2 YE L]

BRI S R I 25T BT/ BB AR G R BB A 1R AR A AL
i T i T 5 B PR A R R PRI AR 30, 2 A 2 W R R B i 24
SRR LM S RASREAT IR TBIE 83 (5 5 8BS FOF2/FGRRL )34 RO
ZIXPAAE VA 7 AE ALY

91



FEPEHEXPATREEREMMAL X 2024 FERFES FEH-EN

= REGREMMR
(—) BFF A
1 SRS

DPEREME R TR ZMLE IREL 24h 2 IREE T J5 — € I R Y BT = AR IR R S
JR0ST . R R B A T /) R AT 524 5 W L A SR EE M IR N I, R
ToFF, X FEAMERE AR, T BN 2 £ AR I K R A A e kA R e,
PGS T SR G ARG M 29 WG & R 40 T I Sk B b L B s st se, Jf
RHH e RiF, AZEAHIFIEIRIR FiaT7 3 40E S0 se iR ieir, AR A
R T,

2 KIAF el

WS B 24— BUN B J5 72 AR I B PR SN, PG 2 v AE A I A
1] 2 RV AR S S T2 e BT, WFESRHT KR T, oF
2z Ak, IR R A SR SIS 1% . BARMOE R AT SIEAT 3 M A T T
SRHEE, HT 45 K. 90 RAUEZG 15 RGN sS4 TR bs TR, &g
LEE VPN TS R R IS a0 458 1 3 W) S S B T8 A UM 24 T ik 22 4
FELE 43.33~173.33kg * kg1
3 FppRE sl

REPR TR SE IO AR AL B . AR RN . BUS MERROBIE RIS, R 2
SPEAEYI AT FR SR S0 R 1 5 20
AL TR ST e K FH AR B W LB 4 M2 1R e 7 o T R R R R AR L By
A, DR DNA #0500 . FoE b 25 st L i rE i D L, 78 B4
470 FRZIGA MR EM, RGP n it 2 REEM, RZLAHRAK
HIE, B2 2 s B R 2 a AN S, B U E TS
S, AL REME AR TN 2 R RG2S R — e A AR 22,

AT TR R R S L 2 WIAE IR T IR [ I 23 3 RO B R G, B R A
ok, 2 TR FOUESE R A BER AU . Do AR e ik R, (ERTEVR YT
SRR GRS R RN, EER AR, B piEdt DL R A, N
BEARER A BRI AE I TRV, PREE S M T 177 sUR I, BEOEBEARTER A B 2 RIME
F, 6 NP EE R s b TR /NS 21230,

92



FEPEHEXPATREEREMMAL X 2024 FERFES FEH-EN

(2D =AM
1 —fEE

B S I — MO SR Fa b s SO I TR P AR B SR S A B RS D R B
WK IR R R E S —BOIRAS o AR BRI 5 TR 4 25 W SR 7E 5K
Ko FE Pt A — S H M EP,

It RIS ) — RO AR br 32 B AR 8 hn: M g R, AIAETE
S BRI R — SR, WD T RS RAREAE L, DA SRS
ol R B 3 LT ) S5, DA B R (T R VA
2 MRAEAIRRR

LB 58 A2 M PR P i LRI 00 B 22—, M A AR BR 25 SEO0T I PR 12 i A
TRIT HA WL E NS 5 3, SR LI 45 2 5 B4 R M8 i g Fi b
T, AT AT AR, I RIA YT B AR S S P,

ARSI EA AR PR FEF IR . B ThAESE, 0l A AR B AT 2 hT 2
JEHHE 32 Gt i B I SEIR I H i 5%, an R ™ H K ADR, 2l
A2, ARTNTHE TR, R L NI R IH 57
3HLARHEFRE

EASERG A SR B AR B T MR 4G, A 8 E IR/ TEAS
B 5T SRR B PP AL, W RIS AR . D, ORI R e
PR IFFWE 9 E 8 S IR . Bh RS REEZ Ja, et LTI e . K
A PR MG — KA A, 7R R T 3T VR R 4H RN AL 2R 2 AT
FEX NI . G544k, E RN AR, DL 2 5 GE A
W= LFAEH LA RG4S AR S5 45 . S s im RAT 3R 7 38 3
P, R T R R RS,

it R S 50 BIF 7 16 ZH 2405 BE 2 AN RE 8 WA R A2 00 , 38 BE VT A7 200t )
P g . VR T ISR, @R BRI R S BV ZRY) . AT RL T 2 iR 2
BAAR/N RIER TR, M HE S S [ BRI 50 .

93



FEPEHEXPATREEREMMAL X 2024 FERFES FEH-EN

. RIRGAHFAEREEFTHIEX

(—) R REAHIAN KR

PRS2 R R A S0 24 5 P o UMK RS 6 RSB 0 B 2
FISCERERYD . (R, BEADUIRIEDORIRIE, RIZ WIS i S P6, (et
SIURIL AR 2% 2 BHIES

RIZII R B AT IR BT B A RIEZS MY . 251
FAZHHU . BB A ORISR, R RBRZ 0 MR (e M SR
FAMEATIIE  Jy PR AR S B0 BRI AT AL A A R
BB, FRS ORI R, AL M R LA
BT ARG PRI IR BT, 51 AN TREAHR, 5K R,
WHRR LRI RRIE %2 Y, ISR R M2 AT SO (R,
BT, WK LR BERLIAHEE . BAh, B3R i A RSN R
BRETIAC G RIS . RIRZAHE AR LRI R AR D AR, S5 A
A ARG RIORER, (R 2 S R R
(=) REBEFRAGRE

R ELTE % K Z I AT, (ELICZI % PR . (R
et 2%, RIS Z T, T UM BT S St O 2
SR L N GBI TR RGN PR A FI 2 0, 52 At
R T LR
() FEAYHR

R 2R % R VT S B B0 RO 297 1 22 25230
PR M T RIKZINE B, (RO VST . ISR 5 VR 0 (R R
i, RS EVAGREIC, LRSI R M T A R, A RER
FRBER JUE KRBT o2 RRZS 0 I0- B R R S A TR LR A e
I ICHAR, RSIE & RIRZE AP, K RIRZE R, WA
KA TR, DA M B RRZE P O
(M) feAmMmsA# R

RIZIIIT A B TR R AR RARIEZ5 00, (3 % R 2 T 2

94



FEPEHEXPATREEREMMAL X 2024 FERFES FEH-EN

Ferf RIRE R SR 2k Ak o s % SE e 29 MR e . BB fRY . X T R
JiR 2 TB) AR AR AR 7 A B F 24, ) DAl E U5 R BRI {0 3% Gl 77 Ay
o X TREENERAKIE N RIEZY, B IR T Bt T o, K
TERE R AR A RIREGY) T/ Enam EAEMHE, 1EEZ RN T RIRZH)
MRFUMEATTT R TR B 25 B AR M AT i L o 4 RO SCAL IR SRIE W] L i
IR AL BHE PR LR SCG2 IS SEE, H 5 2 N s RO 259 1
AR

I, &

RIRZE AR E LG R E, BATT R IR A S R nasox
RIRG 23 WAL R TE, RHES RSB A . IREE AR £
Zy IR R RIS B A8 . ROR, Nt B INRIE FE BN, SR St
HIBARTNT L, RN B 24 i S At Al PRATE 7T, O RO 245 1) 5 BE N F AT AT 355
BoR SRR

S5 3R

[1] ¥ /847, FEMESS, Wi, FLENE, JoMeEze, 450D, oo, AR, &8, KA RIEY
N5 5T (AR B S [I]. [ A 24 2% 75,2023, 5 48 45(5): 1402-1406.

[2] T O, Bk, 4L B, 55 . ROHR = 24 48 8t 44 5 Sk B B A0 42 408 1) 07 15 5 2 (0], o B A 2 o
#,2021,46(19):5 123.

[3] SRk B 24 UL A= [0]. 2540 70 BT 4% 76,2022, 56 42 45:(8): 1287-1289.

[4] xIwess, S1EF PR 7 FE [0]. 35 R IR IR %24 41,201 7,58 30 45(2): 152-153.

95



FEPEHEXPATREEREMMAL X 2024 FERFES FEH-EN

[5] E%, XU, 255, [ERRC A 20 SR RA 7T Hh i L Ta) 24 A [J]. Hh [ 2540 5 1 2R, 2016,
516 H(11): 1596-1597.

[6] /5% ZEHETT; 5 A PRESUE TR 204 G N 4 ) e e 3
PL A B AE A FE 0] A E IR 25,2022, 5 24 45(7): 1253-1261.

[7] SFRHT, WoEhAS, ZObR. R SRR 28 Th 2450 bl MR 5 2 (1 N /N BR 5% M 4 P 3 5 %
TNF-a . IL-6 & H/E S [I]. #2457 11),2020, 55 38 45(4): 108-111.

[8] T B 24 YW1 5T AMPK- [ W53 66 482 =l VP A 1 i 10 1 1 L S ML AR 5 [D). Ik
B2 K 5,2023.

[9] 5 4. 400 o 355 3% 5 R BRI 98 Fe B FH 3 2 B L [J]. B P H B2 2 B 52 31,2018, 28 40 45:(3):
29-32.

[10] fATZE4%5, FAIN, BhEER RELA EB M ERIr AEEE. IR & =45 ik 7
(D] H2,2016,5 47 45(23): 4295-4300.

[11] BXEF0E, $HH, BOM, TRW3E, HIRH, BUEN, @HEM, nEEIRZAEYN S T4
VR FUIR A 2 BR (0] 25 AE R 2022, 5 29 45(5): 515-521.

[12] B8k, 1hF, BRkD, 5. B TAEWE BSR4 5 R KRB / FE R 0R
FHEARIFEIEX[I]. HEZGE @R, 2020, 36(12): 1764—70.

[13] B, 10, B2 i, 4 1 24 B 0 AT 0 DY U B B0 BBk W 0 0 (0 R 4 (9] A TR R
R R A] B2 24,2019,28(8):21-23.

[14] ZERAS, FRAKME, JTEER, VPblE, 5oris RG24 T FGF2/FGFRI % 35
HERREAT A LA 78 [0]. o B 2438 48,2021, 5 20 #(1): 66-69.

[15] 2%, fHEME, BRBIH, 7KW, sKECC, REUE, B3R, ik, R¥n. FHREH
MG EE Bz 26 T (R 2 PR B RSO A R M A [0, R B R FR I 125 24,2023, 365 32 45(15):
15-22.

[16] B 546, ERRA. (AW IR A s tE SRR T T ) MRz [d]. 4 BB 2544 .,2015,
%5 24 45(4): 386-389, 399.

[17] P B, dHE, BRid, BEORBIIRZG T W S LR R FE ] R AE S 25,2023, 19
£:(1): 38-40.

[18] 1] 5 W858 25 F- 2 (1) Ji S b AE AN B PRI T T [D]. P 58 1 RO K 27,2023,

[19] WA, FhakE, ol H 24K o6 K BRACHA 35 1t 1) SR E0 i 7 (0] 6 22 1 1 1 24,2012,(2):
378-381.

[20] XEHR, Rk, 2250, R, T304, B, KRR ENS 2 eV T
JR[J].H B 5256 77 77 4 44 76,2018, 58 24 #:(20): 208-216.

[21] @ity TR2%, AROE, BRI, EIRIR, SKROSMLZGEHE SR VRN A 700 s 0] H B 2
7= &,2024,5 33 (14): 1417-1423.

[22] shfEd, G, Rgte, kTS, FHEI, B, TiEUE, FHZ P2uE s
SR AN 7V [0] A4 B 2524 7,2015,(14): 2696-2700.

[23] BraE, 9Kk, REI1, M. A R H R BT 70 R[] 52 M H 2R 245K 5 541, 2021,
%5 43 3 (5): 85-89.

[24] %% 5 X P25 5 3 WM. bl B RMEROR i ki:,2019.

[25] 5k4x H, B, EygnHt, RTOE, kM, EBEAR, RBefh, bR S Eh R
77 2T PR 200 AR AR bR B2 e [ 0], 5 22 B8 1 52,2024, 58 37 45(9): 1480-1483.

[26] HAS I, JA )i, X BN , 7 0. S0 A 0 3 A A 5 S it R [9]. SE B8 B R 4,2021,
%5 38 #:(3): 75-78.

96



FEPEHEXPATREEREMMAL X 2024 FERFES FEH-EN

HEREVHEEE R REW TR
RS, AR Y RO L B2 EWIRL GRS, TR,

seieEl b, SEE

(LKFPERE 25%F0, KF 130117; 2. KEFPEZ Y SHhE ASREM R, K
FH 130117; 3. KEFEFHEH K KILVPEGHRR, KF 130117; 4.KEPEZKZNE
EFe, K& 130021)

[(RE]  AEEMAE N REERRIRGYI Ry, AR AR R 2 A M
FIRT, A HEEAE )R AT 2 0 i) L — B R AU A . ARGk R gt ah 1l
R S A e B o e 2 e VERIT TU I o BE e o e iR LA FR A R T
AL NLONT DNA 453 0576 P ) B R, LM 3B T A4 IE . 2R
It B SR AR S R L AR RR AR IR RV (AR R L SRR AN
2 ) MWEFRCR . B RR O AR I PR A PP i 22 A PR D, iy 7 ) 4
EVEVEAL . R 250 2 eI DL R 29 AR B 5. TR a 0 HrdR i
HITAIT FC R AFAE BB, TRXF ARORAT FTTT 1A 4 R o ASHIEIT 15 A2 1 i = 2E
K2 2 PRAE PSR AERL 24K, RTINS AR SR AU KR AT 3R 15 55

[R#iE] B, MRy, ettt Z9YHEAEH

[(E4TWH] FEREEEZGSSRINE (20232Y147-36) 5 & HE P EZEH BRI H (2023041);
BRI ERRARIE (2021C011D)
(& BRoclE, WEssed, FEENFOM I &N b5, E-mail:1849329089@qq.com
DEEMEE] 2E, FAEAM, witAE S0, W7 A 2455, E-mail:360356051@qq.com; 3 IGEH,
FARZIT, WA, SR AR, E-mail:15948000740@163.com.
97



FEPEHEXPATREEREMMAL X 2024 FERFES FEH-EN

Progress of Toxicology and Safety Studies on Alkaloids of

Cylindrospermum album

CHEN Wen-ting*,HONG Chuan-bin,NIU Kai-gi*,LV Guang-fu?, WANG
Yu-chen!,ZHANG Hong-yin®, WANG En-peng? HUANG Xiao-wei*" XIN Guo*

(1.School of Pharmacy,Changchun University of Chinese Medicine,Jilin Changchun 130117 ;
2.Pharmacology Group of Traditional Chinese Medicine, Jilin Ginseng Research Academy,
Changchun University of Chinese Medicine, Changchun, Jilin 130117; 3.Northeast Asia Research
Institute of Traditional Chinese Medicine,Changchun Univercity of Chinese Medicine,Jilin
Changchun 130117;4.Affiliated Hospital of Changchun University of Chinese Medicine,
Changchun, 130021)

[Abstract] As an important class of natural pharmaceutical ingredients, the
alkaloids of C. alba show a wide range of applications in the clinic, but their potential
toxicity and safety issues have been a hot topic of research. This review
systematically summarizes the recent progress of the toxicology and safety studies on
Celandine alkaloids in recent years. The main mechanisms of toxicity, including
apoptosis induction, oxidative stress and DNA damage, as well as its unique
toxicokinetic characteristics, are described. To comprehensively analyze the research
results on the acute toxicity, chronic toxicity and specific toxicity (e.g., reproductive
toxicity, immunotoxicity and neurotoxicity) of C. alba alkaloids. It focuses on the
safety issues in clinical use, such as safety assessment of therapeutic doses, safety
monitoring of long-term use and drug interactions. In addition, based on the
comprehensive analysis, the challenges in the current research are pointed out and the
future research directions are prospected. The aim of this study is to provide a
scientific basis for the safe and rational use of leucocephala alkaloids, as well as a

reference for in-depth research in related fields.

[Key words] Celandine alkaloids; Toxicology; Safety; Drug-drug interactions
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Application Status and Consideration of Machine Learning in the

Research of Antagonisms Combination
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(1, School of Traditional Chinese Medicine, Beijing University of Chinese Medicine, Beijing
100029, China
2, School of Acupuncture-Moxibustion and Tuina, Beijing University of Chinese Medicine, Beijing
100029, China)

[Abstract]  Although the combinations of antagonisms such as the “Eighteen
Antagonisms” and “Nineteen incompatibilities” were considered as taboos in
traditional Chinese medicine dispensing, there have been clinical applications of these
combinations that have proven effective since ancient times. In recent years, with the
conduct of pharmacological and toxicological experiments as well as clinical research,
the dispensing mechanisms, therapeutic effects, risks of adverse reactions, and
conditions for use and contraindications of some antagonisms have been gradually
elucidated. However, due to the complexity of their mechanisms of action and clinical
data, a considerable part of their underlying scientific nature has not been fully
discovered, and thus have not yet met the conditions for clinical promotion. Machine
learning, as an important branch of artificial intelligence, has excellent analysis and
prediction capabilities for multivariate and multidimensional data. Therefore, this
article reviewed the progress of machine learning in the research on antagonisms,
analyzed its deficiencies in data, algorithms, and application scenarios as well as the
potential reasons, and proposed suggestions such as improving data sources,
enhancing data quality, enhancing the interpretability of algorithms, and broadening

application scenarios.

[Key words] antagonisms combination ; prohibited combination ; eighteen

antagonisms; nineteen incompatibilities; machine learning
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From the effect-toxicity bidirectional action of Gardenia jasminoides

on rational drug use and scientific regulation

CUI Shuang, TTAN Jing-zhuo, LIANG Ai-hua*

(Institute of Chinese Materia Medica, China Academy of Chinese Medical Sciences, Beijing
100700, China)

[Abstract] The Chinese medicine gardenia has remarkable pharmacological
activities such as clearing heat and removing toxins, inducing gallbladder and
protecting the liver, and is widely used in clinics for feverish disease and heartburn,
damp-heat jaundice, gonorrhea and astringent pain, and fire-poisonous sores and
ulcers, and so on. Gardenia is listed in the List of Items that are both Food and Drugs,
and is often used as an ingredient in food and health products. However, in recent
years toxicology research has shown that gardenia has certain potential hepatotoxicity,
if the use of irrational may lead to the risk of medication, so there is an urgent need to
figure out the gardenia effect - toxicity two-way role and its scientific connotation.
This paper will be based on the current clinical, pharmacological, and toxicological
research progress, discuss the gardenia effect - toxicity two-way action characteristics
and possible mechanism, and put forward the gardenia's clinical rational use of

medicine and scientific supervision of thinking.

[Key words] Gardenia jasminoides; hepatoprotection; hepatotoxicity;

potency-toxicity bidirectional action; mechanism of action
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G- Ry AR AT (¥ 58— L2 B A T 24, B TS KB, ISR, B
MARFEEDR: TR OB G, WERE, Ak, HoRE, X
T RIE. AT TR 50T (RER B ORI 44 ), BRIz AR
R AR E S RIS [ 6 S Uk . BRGS0 FE R B, A7 X AR IR R 1
JEEI A 2P FF AL P9 24 A 55 P FIE 0 2 05 R A P e P 504 P & T
TR TR B YA I TR 25 7 HE 7T 51 S B S (R L A B A AN R e i, e
HNERERSSpE . R, T EEUE A . SCTRIGE 7R
BT R A R 1053 41, 3 Kb 22 Fil, e 2012 42 2016
Z UGS RS I ZR e SCSR A HE T v 2 RS R 2 P IR A 0 9 491 3 41 45101,
FERYA L IFFE G FThae R w5, H Ao e F 2 8uE M . SEEm A
AT Z BT, SRS FL - R AR P AR S K -3 AR FLARI IR SRR PR RN
T ASCHEET Hume R 2930 DL R R BRA FU itk e, IR IR AG 7 (13- T X
RS RO RATReNLE, IR AR T IR & B 25 SR I I 8%

1 18K AR L P AR50

BE 772 o S RHEYIHE T- Gardenia jasminoides Ellis it sz, PEIE,
WRTE, Nl il =2 o B8 T ARG BT ELHE LANE - A RER (0 B A4 Bl 7 285
PR 2R, . AR R AE R . T HAT R FIE
PUR . DUB . WAAVEUR . PURREE. DUMREZGEIER, AT IR VRO T
IR RER L, . ML AREEAT RE o« B HET 105 AN b B TE I IR b2 F TR 9T %28
TRIE, X 2020 ERR (P EZG30) WS AR T T R 2 208 116 Fho RAEAL
J7 il Bk A SHESE R, SR s e i B sk
FIEHAT TRE, R 1 B TFAGUAERNE, HREAFIREEELE 0.137~
16 g, 94.83%M1) 25 HAG T 1 H IRFIE I T 10 g, HEZ-EHAFI P HbE T H
MRl R, H 16 g. RADERFHMAFEES T 7 g Wi RIETEE, HHE
FELER /N LB AT AN LR IAGIR S ) LB FH 24, 75 B e 15 JLUB T (M S5
JRUK o

ENE IR R 2 T CAIE R EE N B, SRRE R RE S, FH 24 F R %o
K, H TR T AR AN R SR, A A B0 IR R 2 S R s S R A
SRS R DLAE FH 23 2 2 R B B AR o S R T AN R G SR, (R AR

123



FEPEHEXPATREEREMMAL X 2024 FERFES FEH-EN

R AORES, 21525 FOMEAL PG Fe 1 R AP0 o A #8938 e 7 0 Hh Bk
I TIRIT AR BCKRIRA, WIHE T 507 DL 2 A ROhL . B AL AN P A 3 3 AL
B TR R EIMAERAE (=1 ) B WE T EANZ Y TE &R T 2 18 1 PH 28
VR & I IEIRRRENS , L2525 1 DM AP, W T Bz TIcaia T B &«
PEMEVERZ I, SRRy 2-4 AT PR ORI R IE H T2k LA S AL
HIaRTT, ST R RIS 6 DAV A B AR RN 248 1 1 2 RS AL kL
BT R AR O B AR 2582 B & AE . BT, JBIKLA ALT JF
AR, AR 2.54% Pl IR EoR, HETAESN ) B SRR S5 7R
AN )4 5% SR, H AT PR A 254G s 2 I A A sl = 6f U T

WARPRII I, PRI, SAET P RS2 AR I PR L 0 P S B 453 03 5 DL T A

R 12020 FEhR (L) — B RS AR T R A R R T H AR R

N=
HEE,

paiil

Table 1 Distribution of gardenia-containing proprietary Chinese medicines in the 2020 edition of

Chinese Pharmacopoeia (Part 1) and their maximum daily dose of gardenia

2

BET H AR

K&

FITEE F RERERL ZEATEL. RO R, BAE RO
(LR AN e oY RN o2, AN e VAN 7E 1S TV RN i b
Hov B RGEERURL, A IR SRR 274 B AL RSO, s
FIERREE. S AL EMOLEET. SR BIH BSR RREIEmT . ARk
EPANNIE S MR GE SN DS - NI DU T2 s MNIR - P\Q -1 E SN o
HFE" s /NLISIIERZ s ik . ReEIEAL. B RIS SA EE . ek
HERCHE. S5 EiFH OKID BT FF0H RIRE. IERTZAAL. EREEA,
TFRBRL" S TURIPIRAL 35IF R A iETRPAEE JFIT R R JRT R %
L B RIEER AL O NSRS BRI IORRL. B
A SOE RIERRL. THOCEWII . Aol IS B RE B .
IR AL JERBVS AT AL OK R ARG AL IR AR 2E . 70 RS O AL
W HF A 2 iE AL
TEIT REESHRS 5T A" FERHIK AL SRR RO, R hu.
TR ORI B T FRETH . BEFR A B Rk
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Fuv DNGERE ORI CARD  BERORAIA . INMGERE fu. Sl ROk
TEBIOER CREALD  RIREBERRL. 5 B RIERL UKD L IR RER. R
MEACRURL . BNETIREE" . NUEE TR . BSTR ORI, /) LIS #UBTRL "
FPRHR R PHRRICEE". BERAL. AMEIE L. BEREAT

FRBRL 5 PR EE ORI T AP RIIE AR S TR IEA v SRR 1 RIS

S Dh LK BUERURL . SRR RE . FPHBRRL. SN ET DR oe
JNIEEF S R RRUR . N JLIBETR COARIBD * /N LIR AUBTRL 7-10g
HEB- Tl G 7 g VAL

ANJUHFRBRL, REEE . B AW, SUTLEE . 00HE M T

e ARz A S B E B FEAR R LR AR T .
2 1B T HIAFRRORYP R ALK 5T

WET FESHHIHEEEE S AVIRERE . 2. MIRRENTF R, Xt
X} B 2 (acetaminophen, APAP) B2V T 45147 « a-Z5 55 A IR £k CANIT)
75 5 ARV IARR I T i 2 B (LPS ) 51 Ak S PR 445 0 AR S % (TTAD
7RI A A SE &2 0 B A B B SGR R, E 2 A — e iR TT
TER, AU 3 25 ot 2 AR B eV . ZERFREHRRARAS . H0HI SR IE R . 2
AR SCE AR TR S0 A B TS Ok
2.1 SRR AR

HE - B AR AR AT B 5 8 5 BV RR AR AT 9% . QinlIEEAIT 5T R IUAE 17K 4
Yy (21, 42 mg/kg) IS FEM ARV BRI A4 G A AR 73 WA i A 5 i R PR
A, BETTIRTT S ARV IR AR I o M T 1K) 32 B4 R e 1 (100 mg/kg)
IO IR BR AR AR DG (A% AR I B BE X 524k (FXR) , #IIIEA R &
FIRIERE (CYPTALD) HIRIEFEARMET BRI A & i, Il s e iR s 4
(BSEP. OST %5) {RbfHV I ERHEMWs; RN, imid i) 5 — 2k 2 X 24k
(PXR) MILERicfA (OATP2) ik, FEARIERAMUAHYT BRI . S
B MG I I 5 e JH- A P IR R B AR, A AR R A, 1T
B ANIT 353 (1 K BRI A SR AR 4 45 )

BB, HET~ B i P B3 T S8 I A AT R I PR AR I A s v R R
B SBRAE RN .. ¥E 71 (50mg/kg) AEIETHIH] NF-«B-STAT3 il %, &
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R A R -k I R FE BT A TEVEN O [FIRE, AT 2 Bl R dad # 5S — SE
% TLR4/NF-xB B8 I #REM . 175 JE -~ H R AE A — Mol AL i) NLRP3 H5 571
LA, FEHES NLRP3 AN, &, dsicd FH AT 4 A A0 50 4 e T 17
HPRAM ] NLRP3 S8 AE/IMA B0 , Y830 IRV AR 9 175 1 JHF U 28 RE 45149112
2.2 WEWFEFHI ST HGE BB e

WAL, 76 CCl4 53 SV L 43453 /) B AN LPS 755 (1) THP-1 4 A o,
BE 7 I 0] FF Ak CpG 45885 H 2 ( MeCP2) 75 MeCP2-Hh 8%, Fif
BT (Shh) Al GLIS FKEEEFEER 1 3R, FiRBESEAZ & PTCHI HI&RIA,
PEARAR 96 A1 IL-6 A1 TNF-o FI7K-P MR B BURAE A Bedbh, A R0 AL
PeE v M A TR AR B D R A 15 5 1 R S 473 R 3R TR H A0 TR
PRI,

e AT LI I Hr Ao T A R 2 1 S0/ R (PR 7 AR
FAEORA 1 PG - 1 3 0 2 v LA S U DR RO HR b, BLFE AR IBE H K S-F R (GST)
B H R EACEE (GPx) « SOD. MDA. CAT. GSH Z5ift, ZEfRisAd )
SEAC DA R ST S B, R BEH LB R S IS, thbt, b T L ey L
SO 2GR, 40) CYP2EL B LI, dEm AR AT GSH Al MDA IR 2
T2 A PUEAL SR, W2 23 APAP SR S PERT 1O, BRAE 1 H8 41,
HE7 B AR A PT BE G T B E A 2 g

G ¥ 3 2 F BT 28 AT A AE TR AE FL A JH JIE 95 1R VR 9T Hh R %55 B2
TEH, AT LS SO R IF IR .
2.3 BEEIRERBEIRRIETR (NAFLD)

7 e i v FEL ] R £ 75 5 P AR ORGP i i P P R B B v, B AR

(90mg/kg) FZR J5 % (1.34 mg/kg) RENE /> Bk 40 1 2 4 () 4 L ] 7 B0 45 TNF-as

IL-lav IL-1B. IL-6. HiZ4HAEELET T ( MCP-1) FURLAH - B0 4H B 45 7% 1
BIRTF ( GM-CSF) I3k, [RINPEAC Kupffer 40050, RS HIEM:, FK
AR p 1 9 S RS, A, A SIS S Nrf2/HO-1/AMPK/PI3K/mTOR
S5, #H mTORC KHARE MBI, Ry /N HepG2 4HE %52
NAFLD 5 5 8L RO SR s ol 53— 8 fi kM, He¥#H (100 mg/kg)
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S v IR KBS I s A2 P PR 7 A P W] R -5 LR 0 IR o 5 AR S £
T J 5 R ARBUA RO S A R A I A R B 248 o (PPAR@) [H3RIAH K120,
2.4 BRI R

BET-H (20, 40, 80mg/kg) HEW b & CSCE TP RE 140 A M 1 PG o JHF45 47 R i
Jig O AL (LPOD /KSF I BE T, ddid B FAE GSH. GST. GPx+ CuZn-SOD
1 CAT 5P EEIN RIE s AR 2 Ak, Wei SP2iEN &)@ &
catTFRE  J7 2 Il T 1 f 5 J58 1) 46 6F 8 = (0 7 v K B, P 4 IR A% BH) -1
(HNF-1a) . HNF-4a A1 PPARo 7215 7 H (60 mg/kg) HUE AR 8T AZ 1
BRI SR T, Gl R X e SR R T Re i 5 IS AL R Hpd ., Ppil3. Cth. Rgn.
G6pe Al Akrldl F=HEAHEAER, XTI EN B AR AS = A AR i, ki R 4% I
JEORAEH -
2.5 BN

JRFEF AT U S BREAE T FF UK 200 L P 0 A R 200 it ik o F i 8 A o
TR, Ao F BA BT IS A A IR o A SbE 7 e B S 4kl BT AU 4H
GUEIRIE RIS, T IRF LR 4Ef e bs 10 BRI, IV BRI, ZHRGE,
7R IR B KT, #i HSCs BIiEf, FiRFEALAKEF-B1 (TGF-B1) « o-°F
EUEER (o-SMAD | B 548 & E B S 7]-1 (TIMP-1) AR )R
EMBLLE CCl4 % SR AR AL RE 225, ghdh, #E 74 (40 mg/ke) LA
#] TGF-B/Smad 15 5l %, #F70FAK TGF-B1 i3 AR IR LX-2 FIATLF
Y4k /NE p-Smad2 A1 p-Smad3 fI/KTFR0. FERRE L5 LA T IO AR 4 A B AL
BEFH (R 5 U875 SIRTI/FXR {5 5@ . K I ERFSAS AN H| NLRP3
R MR RIS S DIR 227, LEER (100 mg/kg) VEAME TSRS, @
i N TGF-B. o-SMA FIR 5 T-0 FIFKIE, LR 4 ESEAR-2 (MMP-2)
R, X TTA 559/ BT A 400 R FE T AR DT EF 440 T 281,
2.6 BE RS

HEF (AT R0 53 3¢ Je P o T4 S s R R P e o o R A KR S
MY Fas Hik Jo2 F S A ZE ( ALF) #Ad, HJeF (150 mgkg)
LN caspase-3 Fl caspase-8 G P FRAR AU A eI A B FEL AT, f2 25
BEA/INERBIBE T2, TE Fas A5 10 BB ARFF 20 M o [RDRE SR B0 o B S O e 0 TV E
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iy H5 8~ R A58 Ca? U5 3 AU BRI MOE 3 T AR I it ). FE S 7L
B (GaIN) /LPS 55 ALF 84 e, 50 J8 P id i i i R A (2 3 e
¥ 8 H TRADD ZRiA. caspase-3 Al caspase-8 P LA i TUNEL FH 441 Ao
O MR TAE B, R 35 AR R A 2 AR A BAE & 3 C RIP3)
A1 RIP1 IRIE LGN RIP1/RIP3 SRBE/IMASE S K, /b 4 s 24 A
st HhfPEAE L ALF [/EHBY,
2.7 R RERRE

WHFEADL, FRGS THE T 28 (500 mg/kg) X AT Hea-f SLAAJE IR0 305
49 %P, HUeFREWHH A0 HepG2 A1 MHCCO7L HJig sl PEAR &1L,
AL FFE AR N BT AR A 1R 28, HPLHI AT RES p38/TIMP-1/MMP-2
55 EIEA RBY. TS ETAY B OB T R = GST A
GSH-Px i, @I B GSH 5 AFB1 S 6%, #ifi] AFB1 i%5 511 DNA 85
AR, SRRRTER AN B E RO B ROS IS Nef2 L FIHES
WEEE, MR S A 40 ML TR DNA 4585, ithah, T AMEAE T (1,
2mg/kg )IEREDS A 2 FFAIE AFB1 15 53 1 BLAR KT 0.3 mm (1 y- 2 S Bk IR (y-G T
BRI, o T I 5 e A A A 2= B R 0L,
3 AT R KA A
3.1 HEFRFSERSRR

ERIRAE I I ORGP 1 B 23 S (R R 90 3R WG 1 7 2 e B 24 )
AR Bl T e 2 SRS 0, TRERR DU/ 2R 28l A M2 i
JR200 0 08 PSR BE DA K IR i g A 4, R 2 S S YSE T dH A s
A BE TR I TR R b e, A ARG N . A RA TSR A
et BRI T, A A KB BT 38
3.2 HE TR AR T A

A 2 W TR DA T /K SRS 18 R U4 BRL-3A (R4 11 FH o T 1
1V, KSR B A, WIERE MR 2, ATREAELE D IR,
R T P S L 7 P B R0, A4 75 D715 F AN [R] VR B2 5 B~ FIE 8 0% & AT
J HepG2 4, KINATH G #H BA E R HRSEIER, A RRHEEE
PR B R AR TN EY), SHFE SRR (o) FRIEM
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AR R I GG RS, FEVERR BE 5 AR U 5 B - S SR BR TR A & ) & &=
KU, R THE 1, 58 P T REA R T 2 1 0 S i

WeAh, AR AR T HT IO AL G T TE AR & i B 2SR AE B B T
P i N L A 3 2 W T TR A AR AR ) 51 e 2 2% A g g 8 S P 1 6 R e PR 48 5 0
BL21 HRFR RIS ST (80mg/ke) B R, A BRI, 58
5 A AR R F SRR S A G B R B RO TR, R R E T
PRGNS 25 I H IRRN 2 ok R P S 2 L 2 3 1 S B, DR ATG 115 R R 2 v T
BE-SHE T H A6 5B P AR v B~ BV RE I N AR A SR A0 B (ORI T
M2 BT AR,
3.3 HE TR
3.3.1 fETENE RN W ARSI

CYP450 ;& HE T ARG, b, CYP3A4 & & s, 205 AFFIE CYP450
SET 30%~40%. MW FTUER], AEFHRY (2 g/kg) 3 MHIK B IE
CYP3A HhNEAEEHEYE & CYP3A MRS HMERIE, AR (250 mg/kg) #E
THIEEH CYP3A2 W&, SEEFH TR EFERE, RN KES
AR EU RN SIS I 7 R N 2 A E CYP2C23 2 hE T
HiFE-FHTE AR S AR S IE . 508 (1075, 10, 1077M) &2 I AT HepG2
4t CYP3A4 A1 CYP2C19 mRNA Al H KR IA, %} CYP2D6 A B & 175 31
FHEE1, Ak, WEIMSEAS HY 4 1 B 20 2 05 72 R I H =R n - AR (GNMIT)
AUBE JFBERRILEE (PYGL) 28 ALT 1 AST ¥4 R Bt H T3m KFIEHE 71
IR 5 IR AE AR 5, 30 4 = 25 3 IR I A U T R A 4 5 8
3.3.2 HEFEETHRAEH BRARE T 5 R EH AR A AT 47 A

BT S R0, R AR B AR 4545, vTRE S Ty BRA A
o TianPOZERE B 45 1IEH KR 300 mg/kg HE T HE1HE S 1 IR BE T30,
JHNE SRR (TBAs) 7K-FHIZRRRERSE & ARV R (+-CBAs) 7K-F & Z 4,
H AL TCDCA 1 TDCA i NI . HLEIHT 78 R BUNE 7 ol il it 2 R
WHAE FXR A1 SHP, Eif] CYP7AL HIEEE, (UFH AT IRRGRIE 2[R,
22 T EH BSEP M1 NTCP )Rk, 453 H A B R AR 2 fH, &4 FEUR
240 g P IR K LI 5 A R R AR 45347
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3.3.3 T EN & FEA R4 R A

AN SRIG A R, B S TRERFEET (9 gk BUEREHHHA
SOD. MDA % GSH-PX /K-F &3 (%, MDA /KFEZEFm, FmE BT
BEHE T BT R VERONLE 2 —. B —IRF e R M, e F (200 upM) REWgiEE
3 NAPH ZLEG . ROS 7= LR BE SAPK/INK1/2 4% 55 175 5 K B 41
FaO A1 A\ JTHE40 i Hep3B 8 1202, LIPSIZE F8fF 7 [EARIE SL 5L 7 (100, 200, 300
pg/mL) AFEFH (300 pg/mL) ResZa KR40 BRL-3A IR 4K, @it
5 NF-kB 8 TNFR1 AR E LG, BRI NI RE T, #ET 5 34
R, SR .
3.3.4 RTEDFFRAE L =4 it

W5t 2 B s A B HIHE /K3 (660 mg/mL) « ¥ 11 (200 mg/mL) A
JeF (25,50 mg/mL) i#id % NF-xBp65 5, MAPK 15 5iE ¢, ik BRATHS
NF-kBp65. & AMEE-2 (COX-2) FiINOS HAFKIE, (L% TNF-a. IL-6 1
NO S &THE, WRRAERN, & ERFRER,
3.3.5 AT AT B T 5| AR R

W B Ve iy 51 R B HF B I T e 5 5 S AR T2 0% . EHh B3R
PEF7KRIE (9 g/kg) HEHSTRRE RN Bax RIELZFETE, Bel-2
FIEBERC. e Pl (et ez o FIRLLJ caspase-3/9 [iEeE, it

—Efﬁp38MAPK M FRAEMAE TP, SEMIETE (300 mgkg) 75-F MR
AT REE IS ATF. Jun. Hmga. Irf 1 Etv 2508 %K1, S 59008001,
FECEURSERT SEIL2. pEAh, mUJR ST B R A HepG2 4 Zb (A it Ao
BRI 5 3 C RRICE AN 0T, 19 4 A a8 1, T 24k — 2P 1S MR B 28 1000
umol/L, IEREIF Hep G2 4H A A A 2 Ty 4 A (1 18 4% F A v e €20 I F) s 4R 11
e S P R T2,
4 TERE
4.1 FHERE T RIEZENEA N EELERE

AR N B R e e w, HOA MRyt AR, 25aEal k&
Pt i K 7 & B E R, IR N R B e B, ST R it 25T,
BRI, R ANE L VE LA 24 2 R AT 25 (0 =K R BERIE, FIRFR A 7
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LA 25 A8 51 kS rb 24 2 1 (1) 3 2 R TR, 3K A1 150 B AR o 24t mT e ot O 7
AR BRI ) A AR TE R, ETER TR, TRT
JH BRI IE 2 SE, 2 TR I PR DL R IR 2 o (= A7 P hE 7 . it
JE P B 7S O UE S B A I I B MR R OO, TR0 JFF I 2 08 1 R 42 24 50
VXA F ) B AR
4.2 HET IR S FT REEA AH R BUR L /R AT 4E

I IS HE ORI R RN LT I T, HE T E A R RCR W REAFAE
FR R BAR A RE AT BRI EA T 7 AT CYP3A2 BVSPERE &, T KIS T
AT CYP3A2 MaiithE T FE, $Eos ARG HIAHE 3~ 1 vl il i 35 5 o4 )
CYP3A2 B X5 4 A 25 0 & A7 AR A S R VE A4, 300 mg/kg A Ald g
& N FXR A1 SHP, i CYP7A1 %i&, [FIE i BSEP Al NTCP mRNA H)
Fk, ST IR BRI A BN HE, SO IR R B A, 3 EUH R 00,
52 M, 100 mg/kg M5 THEEW LGE ANIT 5 FRHV IR FUE T4, @it -
FXR.PXR 1 SHP 1A F#AR S P H B2 & R, A OATP2 AR A IRV IR 58X,
3 Eif BSEP A1 OSTP 21k ik I W IR IR ERAME, AT FEAC I 9 IE IR & AR
BT, LB FXR SR IETTBR A A0 HE WA 8 3% 7T B M 17 AL T 2 v A R 4
JH ORI RO SE [l % o EAL, AT 22 RO 7 A 5 0 O (R £ F T
P RT RAE S AL SO AR B R T i, A EE S R AR AL (NF-kBp65+ MAPK
e % R FHIFRIE caspase MRS , HEWIMEM MR . BAkil, 16
5 B FE RSy PP A B PO R 5 T A R e 0 1 FH AE A [ SROR AR ) B A f e
2SI
4.3 BFHBEFSHBMALGNEFEYMER, ERKEMNEREEAY

Wa AR AE RS ARAY, J& T KEEG P2, 35 TIEH TR,
B TFIRT BRI AR UE 2 e, DAk RO & MBS AR, &P e
I PR W ORI FIIEZ . 2020 hiw (25800 BE, ImRNE 7% H A& 6-10
g7, T 2 MR A B R SCEAE A, ORISR 2. (R — T S )
TR ME T H SR 30 ¢ 2R REHFMDY, R DAL, FIEEE T
B LR BT ORER, it B A AT R 51 RS RS S T R AE A
Wit 2 S ORE SR G T /K (3.08 g/kg) (M TA259 g/kg, MHT 9
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RRIGRZE RO « 4 (1.62 g/kg) FERURAHETH (0.28 g/kg) #ELE3 d
5T IEHE KR BES I B . Ak, BRI RZE 24 574 mg/kg BLUA ERIE
THAERRR SN, XSS E D RE 24~48h HILP, HRAESLPR
RLF Y, AN AR T ChEZ ) BE 1R R A ARSI TR
LR, L B R 2 e T ORI RS RGN R 1 10 1%, (H LRI R R
AR R TC I RS R RS, X AT RE S 20 75 e - At HR 24 A R R 3 A
B3,

A, FH 24 [R) R M T A2 7 A EORU A RS (1 BB R 3. A R SR R A
HRRITHIE (100 mg/kg) BT H#E B 45 T KB 26 J& AT % 3 9 2 1 455 1k
F, 973 B8 R s BF AR P9 250 S0R0 DURR B 5., R MR, IR R e
ERAE, XSRS T 1 R A6 ANIT 55 0 I 1 A B B 1 ek e
PRI AT DA H R 2 )T, RIS Z5 T 1R o R R o7 R AT 51 R 40 44 e i
(601, B LA, FEVRITHRIRL AR, AN KN TR 8 MG T PT RE 2 1 0 e A A4
P3RS, TEING R & 08 1 H 2 i Fi s A EE A 2, i s K i 25 09
T L 75 B ) s AR A P b o
44 WFHRBYRES, ARG (WRTE) BRAE RS SUREEN AT
BHRS, BEREZRESELGM T EERNSBEERE, DBREESN
YIRS BRATE R et A

WG~ Bl G 7 A 25 ORI B 1 S . () R A0, L7 A 1 JHF R R
BRI O RN S 7 R AN R A V)G R, G RE, 5H 452
[, G I BE B AL, W TR A 72580 AR S B B S 2 I
RE . 2020 i (PEZGH) B, HEFLEIRIKTEHFAIER 6-10 gP7, Hafrh
AL FHARADT 1.5%, 1S e 15 & fm s 6%, s IR
o DA, EHBEWAE (REZAM) M [SENE] T, AOEHE 151
A AT, TR I i A AR, DAREK T ReAELE IR T 7
PERUESOT, Ak, X THE TR 2, 2B, — U7, RERXS AT RE RN
oL T 34 BT 2 M RO HE o) 5 PR B T S A R P P 2 b, R A2
S5, BN EAE T A IR, RO A BEARIE, BHEEAREE, H
SE B FH 24 75 ZE RN, DARRARC R 8 S s R FH 24 XU

il
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T v 2 HIR T v 24 R IR R0 R OG 3R B WA I AE AR AR 7S, B T “ Ak
TEHR " BV REIE FLRFE B VEA o 24 10 25/ 280 G PR, T KT T ke A A L
fih P 24 2 A pE AT BB (63,
4.6 BUCHE T RIS AR THAEE, DARRGHET# R 2 R

STHRFAEHAR R, R AE RISy, Hb, &
H R PR OR AR T RE A2 X0 A 22 P JFA0L 4 P i B ER 9 1 3 5500 1 DR AT R I ) 285
— BI04, M R B S R A £ AR IS A . [ T AR
g il VB IEA S, I E AT — Ay e AR B, R AR AR i A
A 5 N FH I, A6 7 (0 R FH ) S A0 P I TR Bt i e K . S TR FAEIE IR R
i O K 8] R A R R 245 B AR T S SO R, TR 5 R 2 WP 4 0 A e —
SERSENE, RIS HERR A A IR A S 081 1 B b RO St vT e R R, B2
FERT AT AL L T 500 25 1 5 i SR A XU o 00T T SO A T AT 403 U RO MG 1 M
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Research Progress on New Methods for Targeted Separation and

Multi-component Quantitative Analysis of Aristolochic Acids

Min Xin-yi, Zhao Yi, Zhao Xiang-yu, Rao Yan-min, Chen Heng-ye, Fu Hai-yan,

Lan Wei"
(School of Pharmaceutical Science, South-Central Minzu University, Wuhan 430074, China)

[Abstract]  Aristolochic acids (AAs) are a class of nitrophenanthrene carboxylic
acids naturally occurring in plants belonging to the Aristolochiaceae family, such as
Aristolochia L. and Asarum L. Studies have shown that AAs exhibit potent
nephrotoxicity, mutagenicity, and carcinogenicity, posing severe threats to human
health. Therefore, accurate and efficient monitoring of AAs is crucial for ensuring the
safety of traditional Chinese medicine (TCM) in clinical use. This paper reviews the
recent advancements in targeted separation and simultaneous multi-component
quantitative detection methods for AAs, analyzes and compares the advantages and
disadvantages of various methods, and provides an outlook on their future

development trends.

[Key words] Aristolochic acids; Targeted isolation; Detection; Solid phase

extraction; Chromatography-mass spectrometry
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BEJR P EREL AAs, [RIORIEH A M ANETEA AR o 11 22 53 7 B 40 i D) 25K R [
IFHERRIIE 2P0 AAs HARHF=Y, DAATVPAS SR AR . BEE T i %
FRRLRL PO A JE s — RPN HT B ) 43 B AN 22 150 38 B A VR R IE T AR
X BT VRS R I R L R RN R T TR L R M, IR AR
AAs RPN ) A A 00 U2 ) SR SR L 14T S RE . ALK Tk
R B SRR IR IS A R ) 3 B AR T ik, b B T & R ORI AR R A
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extraction, SPE) /& AAs I 7r B 7%, HA R R . BRAER R, 20
BT, T AT R [ AR 2K EX (Magnetic-solid phase extraction, M-SPE) .
Iy TENE R A EAIZEEL (Molecularly imprinted polymer-solid phase extraction,
MIP-SPE) A A oAt 7 24 [l A A HL 7 7%
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FERR I CAAILD , G — M RMAEBIER G- 2 L35 b
MNs@SiO2M@DNV-A, Z 7 ERBE R, WHAE K. i F00@ T
MSPE-HPLC 7 Xf H ZjmHh AAL AT & 580, & 87
Fe304@Si02-TPM@StVp Mt fEk, TALEERS [A]/NT 10 min, FEBEHINT 1.5
mL, IR T 5 Fh Bk 2538 3 b 2552777 AATRIIGE o Shu 7R H]
JERVEERS 075 HORE I DR OK A SR B 1 i R AAs BEIR) 735, L ) W B B LA T
RIS RN BA Z RN R G, R RIERS 5 AAs fAEE . B o 3L
e Z EAEANLH . Guo ZEBIEESL 7 —Fh MSPE 455 it i F UM €2 1% - 53 I ot 1%
W75, AT/ RIS AL AATR AT, W& =S 93.1 me/g. MR
B, FE S TRAC B R, RN T VE R U, AT T R R R AAL
T it RO RS U
1.2 7 BV [ AH 2 H

SRR TR MIP BBV 3B HARY) . 125 25E i AR 5
D REFAARIL IR G il MIP, 25 BRASTAR S T ks e RO R ERZE = i, F T 4Re S v nll
HAR5 4

Lu 55PLR A AAT AR 41l R o1 B H AR K4 7 —Fk MIP. X
AL AAT A AT AL BB BRER A 1 — Mol g . B Sr 1 3.11, fHARAESEPR
FLAE LSRR S . Cao ZEMIRLINBE KR T — M LA A4S G0 fi . FesOa IO
A G B A SHIME D T RIS A Y (Cu-MIP) , H i KWL B 25 & =ik 349.72 mg/g.
R FTAM R ERTT T AAL BIERAE, HHEEMRE, S B TR
FIHY, 4T85 1 AAT 22 BREARACBR T 5256 5 B H i) J&) B

Wang ZEUILL 1,10-SBFENE BR-4- B2 12y R ADASEAR B o v i -l vk i o 6 B T
— Rl T BN AR (MIS) o AR AAT B HE B AE T
IO TR AAIREE R 73 5. Du SRR | —FhEIHT i L%
SR, KSR &1 SR 1) 73 7 BN R S o AR I 1%
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Fig.1 Schematic diagram of preparation process of thermal/magnetic adsorbent (TMMIPs) and

its temperature influencing mechanism and magnetic sensitivity!'3]
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W B B8 DRI £, AT AT O HERR Y U BT T, e Rk A 24 o B g
B AAL AHJE, FERBEE R T 5 IR, A& R TAE 200 °CRAXS AAs 1Y
Gr#r. BEJS Shu SIS, —Fh il [E A A IS & HPLC ik 2t AATEATHE
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BER AR I I 2, SR B4R 3 2.4~70.9 ng/g TR TR .

gi EPNR, AAs BEIA) 5 BT T BARR A T AN E IR A R, B[R 2 Ak
TET B THE & o BB AUEmE, [RIRJRD BE RT3t . BEVE AR, 7y
D 72 [ A A L DA S HG Atk 357 7 [ A A6 B 5 v 0 de i v vk B R S T e AN 45 ) PR
BEAA R, SEEL TN AAs BIRIR JEREESN B . AR, X LETTIEAFIEAF 2 Ak
Tl e VTR A B 3 S0 T R M 0 K BRSPS 2K B R 0 A0 5 1T 43 S AR s 20 T
1 725 [F] AR A5 5L R F 23 BN 8 55 0% B 23 BT 0 1) v ade 38 PR ARVRE S P 1Rl e
73 T LAt T B [ AH 2L 7 5 B D0y AR B A 2 Thiett, e R
(RIB I 2 Bl XS TV [ 1 A ML SR A AR A5 o X L8 72 S A A9 A3 Foh g VA 1E
ANF R Gy N BA SRR ARG P, JERIHESD T AAs BRI S EORI R
J&.

K1 FEHAIERL R 72 B AAs IR

Tab.1 Application of solid phase extraction in separation and enrichment of AAs

I M e LOD Il RSD P
(mg/g) (ug/mL) (%) (%)
MNS@SinM@DNV 40.75 0.002 922953  14~3.5 5]
Fes04@Si0- TPM@S / 0.05 80.9~89.6  2.6~4.9 [6]
tVp

CNT/Fe;04 @SiOr-A 25.61 0.05 92.7~97.5 / [7]
MNP@COF 93.1 1.84~221  943~109.1  0.2~0.8 8]
MIP 15 / / / [9]
Cu-MIP 349.72 0.006 50~68 / [10]
MIS / 0.03 64.94~7773  <0.8 [11]
MISCsPbBr3@MIP / / 90.10~97.62  1.3~2.4 [12]
TMMIPs 8.51 0.27 79.03~99.67 5.78 [13]
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CMC@CS 77.72 0.1 82.9~90.1 0.8~4.5 [14]
ZIF-67@EIM-MIM 50.9 0.02 82.9~90.1 3.5~4.0 [16]
UIO-66-NH@NMA 354 0.1 91.1~106.5 0.9~6.1 [17]

MOF@MAA-MA 25.57 0.02 93.8~111.1 0.6~4.6 [15]
Sil@IM-BIM 16.69 / 70.0~110.6 3.5~9.1 [18]

2 AAs BRI
2.1 il
201 ERGHA e Tk

= RO AH 83575 (High performance liquid phase - fluorescence detection,
HPLC) A7 B PERELT  HEMR FEAN REUE R, ORI P 245 AAs 19 E 257
HPLC-UV 2 & H B Bl 08 254 nm, sl Al 2 K- 255/ I,
FEASINTA I CAIEAL 7 B RCR » 8547 B2 5 (¥ 25 41 B rh 245 11770, H R
A HEEL Cultrasonic extraction, USE) . [A[AHZEHES08191 QuEChERSPY&EHHY
AT AR fh AR BARME SR T30 O8 1t — DRl R U, wrid
ACEERTAETIOR R IEI AATEE AL N9 IEI ALL KA 8GR - 9 s il ik

(HPLC-FLD) %f AALBEAT I

Wang S5 UR] I 2 e g e v 3R 38455 S LA S, AN A IOEHT AAs ek Ty
KRNI S VRER (Aristolic acids, ATAs) Xt AAs #4745, Chan 25225 i
Zn ¥k AAVEEAL 777 458 ALL SRH HPLC-FLD X AALBEAT R . 5541, Yuan
SEPLETE Fe 45 AAs FeAb B ALs, HH i ROBUH (i # & O R I 28 A0 —Hl
FEFIf 4 (HPLC-FLD-DAD) J7ikScHLRINIE 6 Fft AAs A1 5 it ALs.

AAS BTN ATASH 5

B2 FBEIRIES AAs  (AAL R =OCH3; AAIL R =H) 540N 58 ATAsRY
Fig.2 Cysteine induced AAs (AAI, R = OCHj3; AAIL R = H) were converted into fluorescent
ATAs?1
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A, Zhang S5 ST T — b s SGHAE € 0E - B3 AL 22 KGNV (High performance
liquid chromatography - electrochemical detection, HPLC-ECD) il 5 R 244
AAT AT AATITT i o 127152 T AAs FAAERH IR EE ], bl AAs & &I
RGN A SR AR AT R . S5 SRR, £E-0.8 V Bkl AL R, AAL
FTAAIIFE 10~50 pg/mL [P BEYE 22 R IF 26 PR R o
212 @il-FRE

k- F g A (High performance liquid chromatography - mass spectrometry,
HPLC-MS) HiAREE & 1 03 1 1 70 B AR AN B 1Y) il % 4E  r RIBUEE . H AT
M SRR SRR I SR ) AAs (L&A 160 250, T — Loy HE LSRG 0]
B, KR HPLC yEMEDLSEIL 2 A AAs (LW HERf & 1 5 e &, 1 HPLC-MS
BORERES AAs Rl B REUEHE &), @tefe DB smmi sl Bk,
HPLC-MS AR C& N T o 25800 2 s & SN FRE S 2 5 AAs
DIk alll s

HYIEES (AAs) Lopgh kel (ALs)

B3 zZn?/HE SR AAs (AAL R = OCHs; AAIL R =H) #4104 ALs [f1 58
ESI-MS i3 ] HPLC-MS/MS 437130
Fig.3  Zn?>/H" induced nitro reduction of AAs (AAI R = OCHj; AAIL R = H) transformed into
ALs enhanced ESI-MS response HPLC-MS/MS analysis*"]

5k 2R AEROIR Fl HPLC-DAD € b4 DOMAHEFIRAE R, i, 4R
MARZEA 3 7 AAs 12 B ALs B &, I URBUE B M HPLC-MS VA6 50 48
FERMARZEF AAVREAIE. 458 KW, HPLC-DAD JAE4NFAR SAR ZEFE i
BIRK BT 1 Fl AAs A1 ALs, H. HPLC-MS K36, TE4E 4 4 KE A B 1
B AAL (0.4~2.4 pg/g) , NAEA AL AR BT il AR 2252t T R4
KO 0 P o W9z 25 A5 T o v RO £ 1 - H I = DY BT AR B U
(UPLC-QQQ-MS/MS) RN 4 Fh AAs &, 450K, Frilledn=r
FANE R A RS AAL FIR IS —E R AAIV. ik 5 288 H
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v AR - R R S (UPLC-MS/MS) SEIIL T % 8 75 2 B v vh 3k & 4e 5 4
SEPSENIRVERE R E , MR B 1 3 bt B g e 2RV ER s o A 5

Foft L SRR R R0 A

R2 ERBAH IS - B EORE AT TR 2 AAs BRI
Tab.2 Application of HPLC and LC-MS in the detection of AAs in traditional Chinese medicine
%
L X ATALER 5 ZRPEVEIH [E1 G2 < ol ] S
SHIE R b : - ‘
% (pg/mL) (%) (pg/mL) XL
ik
Ly AAL SPE 0.40~10.0 0.9918 80.9~89.6  0.050 [6]
s AAI 0.500~24.0 0.9999 92.7~97.5  0.050
LI AL USE+SPE [7]
AAII 0.500~20.0 0.9995 92.6~99.4  0.025
KA AAI USE+SPE 0.100~300 0.9999 50.0~68.0  0.006 [10]
] H+
hEZE AAL BJETE 0.100~200 09987 64.9~77.7  0.030 [11]
+SPE
4fi=¢ AAI USE 1.71~343  0.9940 90.1~97.62 / [12]
v R AAL  JHJE T 0.0800~30.0 0.9996 79.0~99.7 26.7x1073 [13]
+SPE
ks AAI USE+SPE  0.500~150 0.9998 73.6~77.7  0.100 [14]
iR
K .
N AAI  Mini-SPE  0.250~40.0 0.9999 93.8~111.1  0.020 [15]
16 1 fl
TRV AL
KAl AAI SPE 1.20~132  0.9800 96.2~100  0.020 [16]
BN L S5
. X AAI SPE  0.0440~400 0.9994 91.1~106.5 0.013 [17
SRR 2 7]
/b 153 A
HPLC T j;mg AAI USE+SPE  195~4870  0.9998 85.4 58.0 [19]
HPLC-M . AAI EChER 0.9994  96.6~103
U2 Qu 0.100~1000 /' [20]
S/MS AAIl  S+D-SPE 0.9997 73.6~77.7
HPLC-EC AAI USE+SPE( 1.00x10%~ 0.9980 98.1~101
E] 340 [21
VIR EREH AAIl  C18) 5.00<10*  0.9970  98.1~101 [21]
HPLC-D AAI 0.530~26.5 99.4 10.6
AD jedi=r  AAI 0.376~3.76 98.0 18.8
+ e4E 9-OH  USE  0.200~2.00 0.9999 100 120  [26]
HPLC-M 413 AAI 0.468~4.68 100 15.2
S ALI 2.04~20.4 99.6 12.2
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ALII
AAI 3.00
UPLC-Q
QQ-MS/ 4 AAI USE 4.00~100  0.9950 91.9~106 >-00 [27]
B AAIIL ' ' ' 25.0
MS
AAIV 20.0
AAI
AAII 0.06
UPLC-M AL-I 0.09
S/MS SH¥E R AA-IV  USE 510~2150  0.9999 86.8~120.5 03  [28]
A 0.4
AA-VII 0.5

a

SR, MS 1E & S AR B it 5 M AR it A Iy, ORI &5 B cA L
SRR I #  R R v, SKEHRESE ROV 1 RN MS R UL I JiR IR 32 B B U
Rl etk BRI BUSBSESET . Bk, R MS X AAs &
YEE R HTI, AINEA BT E R, SRR mA k. EAERR e, midAT
ANTF BRI Zo/H 5 S AR, et AAs AN B R T R ALs, M
MPEE 7 MS A R GER321, Chan ZEBETSLIGI0IE, 24 AAs ¥1L ALs
i5f, HPLC-MS/MS %L HPLC-FLD & R EUE H iy, 275 0E AAL A AAIL £
MFR A 0.02 ng/mL A1 0.04 ng/mL .

R3 FETATEMR) AAs K72

Tab.3 Detection methods based on derived AAs
Hish

o . % . HR KHR &%
SITE BER b B T rey dhiEE R N .
N 4 (%) (ng/mL) 3k
7k
AAI A 0.096 ~ 4.80 0.9992 0.271
oy s USE . ~'ATA 21
SR A BEE S pg/mL x 0254 21
gk
HPLC-FL RAljkE 0.0230~1.7909998
D KAIE  AAI pmol/L ’ 94.3+5.3  0.390
USE Zn/H' ALs [22]
ITBiE AAI 0.0250 ~ 78.7 89.746.9  0.520
HARE pmol/L
GliRa
7Rz 6 M
HPLC-FL  #t AAs 4.00 ~ 60,000
USE Fe/H" ALs 0.997 94.5~99.2 0200 [23]
D-DAD 2 iy 5 Fif ng/mL

i1l 751 ALs
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" 89.8 +
INFEH
V' AAI SPE(C _ 0.100~50.0 0.9996 9.9  0.0200
T Zn/H* ALs [30]
L AAIL18) ng/mL 09999 893+  0.0400
HPLC-M = 103
S/MS 0.0850 ~ 85.0 79.0 +
. AAI USE+ nmol/L 09991 4.0  0.0300
b Zn/H* ALs [32]
AAIl SPE 0.950~95.0 0.9994 90.0+  0.400
nmol/L 3.0

2.1.3 HEEIE

R OIEREE AT S AAs TEHM . PRI E S0, B R g
AR — R, TR e R0 2 b B R i F [ e A B B SE /I, 3 1A
Mo BB R D550 T i ). fEE &0 b, —BCeR HEE i
SCRZER, W1 Poonam Agrawal 2533V T 1) S TR 1) i 250 2 (a1 (HPTLC) 43
WroTike ZITERHEER 60F254 2 EHTik, i 1E Cbe: 0 I REVE 7 ik &
BATIEIF . TR RBUE R EPRELE . FERERRAME, WTHTEH AAs %
A B ) VR Ao A Ao DA o B VA

22 SBiRE
221 R

YA BIERG I AAs FEAJFHLE AAs HHREHAR AR AT S8R DO &
SHE SR, HABUKRES AAs &R 2EMEADE. H HIXSREHE T fE
HPLATIR A] DL AR A, S AAs I RTRRARAR I, B POl RIE LA
A, WAEREGE T R A RS,

Liu P& Bl 7 — Mo B 5O R 3L I 2R 54 PPE-OB-PEG. 45 & W],
PPE-OB-PEG *f AAs H A %m0 & 8 Ak F Pk o 1% 07 % 2k A J 7
PPE-OB-PEG 7 F1ENHLF A, AAs fENHF24K, P& e AL, K
A BT (PET) P AEDOEHE K, HUOUAN S AARKREALE 1.00 x 1077~ 8.00
x 107 mol/L WEIMRIEFLIEXRR, JFHERE 30 s AR, WEWY] 1
PPE-OB-PEG A SEHLXT H1 2G5 % i AAs FIPRGE . HERRN . Ye 2050, BDDB Jit
KRBT CAAED SR, AT 7 FEELEIE 6 HRE (MIRF #8451 o %%
FHET 0 THLEAER], X AALEAT R R, IEF ) AADY SR OGIREH A VK
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YEF, 530 nm R JIREF O S80S AAT IREAE 1.0 ~ 120.0 pmol/L £ B 1F
e X R . [FI, MIRF PREFTCHNE R A T B (R AR S S (o B AR A 15 14
A, B r TR R 25 AATRFHANME . Guo ZEPOEET click M
AT —FLAE A =P PY R BB IU R 25 &) (TPED , ¥ TPE 5 Zn(1l)
BT RHAT I RIS, SRS T B UL TPE N MR I £ ALK Ot & R HE 42
Zn3[(TCPTAPE)-(H20)2(OH)2]. H T & &R =M 5 & 17 th ) A A BAEH
AAL B8 T TPE FOUME K. ZREH, ZITIERIKBEN 96%. Kl 1.02
umol/L, FIXEFEME. REBUBKI AAL. Song ZEBTVRIFI ¥ AL At 48 A L E 4

(Zn-MOF ) Bl — B m 5 Sk U A= ) A IR i AATL 1R I R M 2R A% ek
B, R YUE R ARRRAKE I AAs I . Wu SRS — R 1
e g% (Lys-AuNCs) FIARTKAL BR80T AAT BEATHRRIN . 107752 25 T AAL
SAHBEEAEM AR, MIEHEES AALZS A0, B S8 Lys-AuNCs 25140
PR AR K. GEEKY, 650 nm F Lys-AuNCs A58 5 AAL WK
£ 0.0375~3.0 mmol/L N 2 R IF LG R, BBk, 5 RAUEATI 7%
ML, FETRIEA IR & BA MR PURI A, EARRME . BB, 240
R AAs fa s BRI T

[iS®
rsﬁ?{ . /./3Q
Y - 2 - $ /
®-2a \_ =PPE-PEG =PEG

Bl 4 B TOGEBIER S YINE AAs JFH B
Fig.4 Schematic diagram of novel fluorescence graft conjugated polymers for determination of
AAsBY

222 FRHIGsRRL 2 HC G L
R ot 2 FUR %S (Surface Enhanced Raman Scattering, SERS) 72 %
R I 73 5 E G0 AR RUE FRORE R 2 1T BORIDRE AR 28 BT BT O S OB G I R, &
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FRII LT AAs IR 2 S E@ R 2001 B bR e TR I R B8, T
BLJRIGSRAT RS B SR 85 5 1K

Gao SEPIVR TG B T HA S 4R 3G B E (BSA) BRIARPK R
KL AgNPs@BSA. A& T4 MEHEASH KRN, KKK, BSA
5 AAL rlE RIS BAR I ZE &, R, Mg & A6 AgNPs I
BEta e, AHT SERS X AAs frill. tb4h, Gao ZMONLHNT [ —Fl SERS
5L G RO HNENT AAL AT SER . 4555, DL Ag@Au fER
SRR, WL R 85 S RN, @ AR A I RO SR A s
IR Fe VBB NN, 4Ty AATFEAR i B 9 RRIE ALs, @i %
TGS FATI o [RIG, %07 ik AR A U PE AATR)WE /7. T Ouyang 25041
AU AAL A AAT AN[F] () SERS A5 6RANE, 3015 Bl A s M i B s 4R 5 ko
AW, B AAIGH; FesOs-Ag FURLPTIN I, 1 AAT 323 (AL FHECK, FEH
BERE esg. N, wAERBUSH AALE SERS Ak, M AAT @il 7% 6
WA . ZEREW, SRIMA Fes04-Ag PkiAEL, SERS Kl R BUE I F L
20 1%,

” |
(% ]

TAAs M A

MRS 2 LR IAAL

Bl 5 R Rh 2O IEHEL & ROHHERT AAs FIRNHC]

Fig.5 Detection of AAs by surface - enhanced raman and fluorescence spectrometry*”’
223 HAtoGigxk

2% (ChemiLuminescence, CL) A&F AL 5 e B P P2 A4E — @ i
%, TR B AR A TR 0 7. R B RS s ARER
M ES . TCHU T IS 5. Oraby S5 T AuNPs X &K i -2 m AL e ik R
(G smAE R, SRR WERR B3 5 0 BT A 22 ROGIERT AAT FEATARIN . &5
BB, EKEG-HFME-AuNPs-AATE Rl 2 AAIZE 10 ~ 20000 ng/mL ¥ &
YO PRI R A Z o R o R, 107V F R SR S ar A ey R 4D S HLY)
G B AuNPs, PRI AT 2GR A, SR BE S 0 R DR ) 20 i A2
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WAL AMGiE: (Near infrared spectroscopy, NIR) FiAZ—Fhxtizidt AAs
TEERE AN, RAATRE. . . BRMRAE . Chen %5Mid
FH ity )ity — EAS AR N 4 (1D-CNND BRI ZE 4 NIR SRIX 7 AAs KA
MBI EEUIEE ST T —Fh NIR 456 ERsr i (PCA) XA, JIIACHE BA &
EHEANFEIRER AAIRTER FEABT @ ERHT. LSRR, BT
ST PER A BEAE R A . JIASE RIS AATIRIEN B b HE 6 F0 7 -

2.3 REESHTEE

G o3 M id e — MR F B R AR AR S 1 S S x B AR AL S kAT e MR E
BT, BA R R, RS &SR A RIE THuks & N, &
PETCVEDRAE, 25 5 7 A AR PR 5 1)

231 FOBRIESTIE

Ou Z&%1 @ & A 620 nm ZL KGR 5 (rCDs) , #AL T — M AAL 5%
AL (FIA) o Z7RRER AAs AP 5B EDUA (mAb) 45
G, BEbR PR BR L S L Y BE(HRP) AT 4K 3,3",5,5"- DU F LB 28 i (TMB) T
f% oxTMB, H1 T W IE RN AEAF rCDs KA TG K . 1z 55 R S b idk
BEATLRAE,  IONEL R S B A I S A ik REBUBE SR = T 5 fi% .

. rCDs

VUHSECOR ) (TMB)

FHHK

i e bii

Bl 6§l AAL I Bridohs il i )

Fig.6 Principle of anti-AAI fluorescence immunoassay

[43]

2.3.2 LSBT

Chen S5HOIHE N7 T — Pl T35 G5 20 00 B A & g E BT IR ALK (ICS) X AAT
BEATRI . Z0TVEREE T AATMIAG I R HU R AIfEE RS, 9 AAL
S CHiRsi &, SEECD FIARCTUA S B HTR S5 G, ol 22 (02 H i 2k .
SRR, ERMFM T ZITEN AAT B AR HBR A 6 ng/mL, RESER, W
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A2 H [ R 2 T 2 [ B A HE PR 10 mg/kg BESR, BT FH o 2064 R AATHA HUEEAS I .
GIEENTIRIREATEAL ML TR, EET R AAs POlILA AR
AR (HA2, Bl A AEE R B AT A I TR AAs TR
JERTIR . HULFER, Li W T —FH T2 AAT Podas il gk 4
(GNP) #J% =200k (ICA) o ZREH, st Ml iR sl ICA 2% H LA
TR FNE PR 73508 0.25 pg/g A1 0.5 pg/g, I HAE 5 40%f A AT s3I a] #ALAS I .

Febl il

TR AR i 2
R T S T e s
N\ \\ / \

N

)

BE O (V) R

7 a. BEFSN ICA KA IR b. BIPE. FHPEREAAG IR A ICA 4H71)
Fig.7 a.Composition of the lateral-flow ICA strip ; b. Lateral-flow ICA strip detection with
negative and positive samplel**]

2.4 HALZESITIE

FELAL 2293 i A2 R PO 0 AL 22 PR, U % T ) A R B B
A AT S T T

Wang %5 WIR B 7K k& Sl — F WA 2 OBE B 0 oK
(MoS:@MWCNTs) PIKE A M EMEM SRR il 5%, X B2 AAs 34T
TR ZINERET AAs fAEEMEREM A SRR, i EE 5 8
T AAs FIE R HT. GEREBH, BAEAEEERIE 0.2 ~ 100 umol/L 1) AAs
JE Py B R AR S R AR 0.06 pmol/L, S — Rt 2 v AAs PR
LI E BRI Tk B S, Wang SEWUCRAA T LB (OMC) 1S3k
% (OMC/GCE) [# AL AL KB X AAs TR . 45K, RIFMNFLEER
SR T U LERTIARAN L F L S 3R, 5 U B R ARAR L, A T A LR 3
B AR LA T v A TR, E— BT T M AL AR BIEAE AAS AT R RIH
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3 HEgERE

bt BT AR AN R (R AAs [REE [R] 43 25 R0 22 B 53 (RIS 58 B an il 77 2 HL
197 BERE . PR ACEL, 707 BN [ AR A DL L Al AR A IO 9%, A
AAs IRy B3REAE T ZREIE R, RN, gk, ik, s otk Ml
FONTIEETIEIRI, ) AAs g A E B it T FE F B BEAK,
LSRR TR CAAs) IIHE IR 73 B8 5 22 B Sy [RI N 2 70 A 77 V60 5 25 B0 v 20k ARG 4
HERI T 0] R o FEREIA] 43 BT T, BEE R AR AR 435 EIZE R A (R A I 5%
W, PRI SE 2R E . PR IR AR MEAF AR A RE, SEIRXT AAs
JHARH P m a8 B [FRE, 2GS S EORMES, Wi e
FHAERL S 73 F BN R RAR S A, A0t — DR TH o B BCRANUER I . 75 2 157 RIS
SERJTHE, EAORAR (- TS B (HPLC-MS) B 4ka RAFEOIERT, 4%
T 3 TR AT B RS R AR IR, K SR Bt 2R AAs S HAR
W= [ I 8 MERE S HT, RS- A RS IR . IeAh, B4t
ARG TR S 2 HUN eI (SERS) MIZOEARIKHA, DR g R A A sk ny
RIREE, AN AAs ZrE IR TH. g8 N TR 75
s NI E BT R RE T AN AL B, Rt BRI M R AE R M . R
R B RIS AU BRI BRI, ek G LI R s P R B e i = 2, 4
B RS G5 ERTIE, ARKRS SRR IRHVAL R 0 B 5 2 5oy RN €
SHNERTERARBIHT . 2 %R A M B F IS8 SR, AW H
g m AN, NP2y AN . ST SR A Ak g B AR SR LT kL
LGS % &S

S 3R
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Study on the influences of cultivation mode and growth age on the

growth and yield formation of Coptis chinensis

[Abstract]  In this study, six-month sentinel sampling was conducted in Lichuan,
Hubei Province, which has production area for Coptis chinensis cultivation. The plant
height, tiller number, fresh weight, soil water content, chlorophyll content and root
activity of Coptis chinensis for three growth period planted under three common
cultivation modes were compared to study the effects of cultivation modes on the
growth, development and yield formation of Coptis chinensis for different growing
years. The growth period and cultivation patterns promoting the yield formation of
Coptis coptis were preliminarily determined. The results showed that among the three
cultivation modes, the 4 years and 5 years Coptis chinensis grew better under mixed
forest and Chinese fir tree than under simple shed, and the advantage of Coptis
chinensis growth under mixed forest was more obvious. However, the fresh weight
and tiller number of 3-year Coptis chinensis planted under mixed forest decreased
significantly compared with that under simple shed. In addition, with the increase of
growth period, the growth and development of Coptis coptis slowed down. Therefore,
it is recommended to cultivate Coptis chinensis in mixed forests, build a simple shed
to increase shade in the third year of growth, remove the simple shed in the fourth

year of cultivation, and harvest five years later.

[Key words] Coptis chinensis; cultivation mode; growth period; chlorophyll content;

root activity.
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Table 1 Information of sampling points

B AERKAERR REE ST i 23 R
1 30°22'41.7"  108°38'33" 1391
3 4F 2 30°22'31.3"  108°35'15.2" 1376
3 30°22'16.4"  108°34'36.9" 1365
2 30°22'34.9"  108°35'14.1" 1383
il Zy T ReiE 4 4F 3 30°22'15.3"  108°34'36" 1351
4 30°21'49.4"  108°34'53.6" 1367
2 30°22'33.2"  108°35'14.1" 1384
54 3 30°22'15.6"  108°34'35.1" 1347
4 30°21'49.5"  108°34'52.9" 1364
1 30°22'36.8"  108°34'33.2" 1397
34 5 30°23'39.2"  108°33'43.4" 1473
6 30°23'00.7"  108°36'34.4" 1433
1 30°22'41.1"  108°34'23.5" 1399
R #iE 4 4 5 30°23'38.5"  108°33'44.2" 1441
6 30°23'00.7"  108°36'34.4" 1433
1 30°22'37.5"  108°34'33.5" 1393
54 5 30°23'38.9"  108°33'44.5" 1462
6 30°23'00.3"  108°36'34.8" 1414
1 30°22'47.6"  108°34'32.5" 1407
34 5 30°23'37.8"  108°33'44.5" 1462
7 30°22'19.1"  108°34'54.5" 1367
1 30°22'47"  108°34'31.3" 1402
TSR T #i%E

4 4F 5 30°23'38.9"  108°33'46.2" 1442
7 30°22'19"  108°34/55.1" 1347
1 30°22'45.9"  108°34'32.1" 1400

54
5 30°23'39.6"  108°33'47.9" 1439
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Fig. 1 Effects of three cultivation modes on the plant height of Coptis chinensis in three
growth years. (A) Three years of birth of Coptis chinensis; (B) Four years of birth of Coptis
chinensis; (C) Five years of birth of Coptis chinensis.
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Fig. 2 Effects of three cultivation modes on the tillering number of Coptis chinensis in three
growth years. (A) Three years of birth of Coptis chinensis; (B) Four years of birth of Coptis
chinensis; (C) Five years of birth of Coptis chinensis.
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Fig. 3 Effects of three cultivation modes on the biomass of Coptis chinensis in three growth
years. (A) Three years of birth of Coptis chinensis; (B) Four years of birth of Coptis chinensis;
(C) Five years of birth of Coptis chinensis.
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Fig. 4 Effects of three cultivation modes on the soil water content of Coptis chinensis in three
growth years. (A) Three years of birth of Coptis chinensis; (B) Four years of birth of Coptis
chinensis; (C) Five years of birth of Coptis chinensis.
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Fig. 5 Effects of three cultivation modes on the chlorophyll content of Coptis chinensis in
three growth years. (A) Three years of birth of Coptis chinensis; (B) Four years of birth of
Coptis chinensis; (C) Five years of birth of Coptis chinensis.
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Fig. 6 Effects of three cultivation modes on the root viability of Coptis chinensis in three
growth years. (A) Three years of birth of Coptis chinensis; (B) Four years of birth of Coptis
chinensis; (C) Five years of birth of Coptis chinensis.
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Research Progress on Toxicokinetics of traditional Chinese Medicine
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[Abstract]  As an important part of traditional Chinese medicine, the safety and
effectiveness of traditional Chinese medicine has always been a research hot spot. As
an important tool to evaluate the safety of drugs, toxicokinetics has gradually attracted
attention in the field of traditional Chinese medicine. This paper aims to review the
research methods and progress of toxicokinetics of traditional Chinese medicine
components, and provide a scientific basis for the rational use and safety of traditional

Chinese medicine.
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DN AN A, D5 B AT I A . R S I SR R A
L, BRI ORG24 KT 52 8. IR N AR TR T T AR MR B AR
SN IR K (NOAEL) 7 181,

2.7 BIEFRMEIH

T8 A% T 1 T 0 2 il A [ L 1) e B 4 5 52 R G A 2 A 405 1 4
SRR RS . FEAE) 77 AU 2 18 5 04T 2 1 1A [ R S AR s A 28
i RFIFEIKT . AR R m AT s RIS EREIR, Al W a8 oK R 4L
20 Hf L 31 2 75 S 2 R e
3 B3RS AR S F T B
3.1 B—aHR

PASE— iy ARERT S 25808 11 %, fERR SR b, ArEELL T 3
AT (a) %24 BB I By B G e 2 B AR, R B VP A % o 12
RN BREE: (b) BV S v 2 R (Vs AR ™= 45 (o) B AS W]/ 2 0
A,

41 FDA #LH#E ) VeregenTM & £ it JL 7% 3 8 B4y LA S HAAG S B (R &4,
FEHRHR 23 B AR 98 h A2 PolyphenonE 1ML 259K FE AEBETT i T F54X380 )12
KA w W e BB RIS 7 P20 R 2 5 7E L3R h R FEARAR, TovE 3RS
SRS Hh 2, AT IR 10, BHE R WARESS R, E
JLER. NS RH Rgl M AZEH Rbl AE N NFREDE,

3.2 ZHHHR

25 22 5y FEAREN 1 TR AR £ BRI 1« R 2 2 A A 2R B

JIEERIL” R TR0, LR VPN A R o M BB ) e e S iE AR A
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TR = RGUE . [FD B TR &R b, TF R ZANE AL 21880 2%
WHTC, (ESRMF S5 (Y ADMET £ 5, AR % 2H 79 %) 8 1473 2 2 R WL A AL o B0
W, EEEGIEREBE, K& B 2 AT R R, DUISRT ek
T B AL P 2 BAR T AR BN ) AFAE (M S 402
3.3 ZUSDITTEIT R BB

4 5 [T 2 102 o 1) 22 A b B I A%, R 4 22 bR 2 T B Ak
JEAHZERORIN, LIk I RN — 3, 23 N[, 42 R0 R ML A R e o1 7T i
AR A2 KT T b S5 A0 0 8 B R VR AR 21, LR > 38 0 R Il s Bl G B A4 2
BN IAT R S B R LB BhAh, BT MR B RRIK,
H RO RENBEIR R RARAN, 2 AN, AEIE TR k. 25t
i FLERAR BN S A USRI R 28 S SR P 2 A3 e A T VE AR B Ve, e
T2 R HT 5, R — 5 ) o RS0 o B b 6 VB K P 43 7 ik A —
[5 ER ARSI £ SR A VR IR 43 BT 752 o RIS 3 IR L s, 76— SEFE S
b T P EA MBI, W T AR R A, R T S A
DV &R
5 FARIM R
5.1 #F%-RM (exposure-response, E-R) Fi#l

E-R AL 3 ZL I B 25 W E /R Y AR AR, X Mo 2 Fe SO0 &
BIAEEAR RIS RS TR R RINIR R, TE—EF2E B mT UK 241 PR 7 2
BATHR 'S . BE-R A — MR B H 43T, T2 2R L PKPD #EAUIG, {31 HIYE
S, AR RES. fli, FIEPNE E-R A A IR AL 2
FE, IR A RZANE BRI 14 FRALT, 24 h RGBSR X R 2R 1
TR, @IURAIRGAT R TR FIEER R SRR . s A
5 H TR T RORI R R A G, S5 HAA 258 LA BT FRIEAHDG . Tk L4h 24
2 JHUL b ek 3 5 ERER A F)T 2K
5.2 BEMABKLREE (QSAR) 5rBEBEH-FEXRMEA(QSTR)

QSAR. QSTR A2 A F H 2 WA SRk 731 24504« A AW A 3RS A D
FERMERZR, X CANETE M A PR LA, $R30 5y 450 5 0 1 B R 2 TR 11

K F, E T DA 25 R R ABA P A A #5420 0 A i P A E B 1 123280,
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Z R T 2T L BRI A A, N R R B R R A S
B 3% LA A Wit PR 1Y) ) SRS 1) A S VI AT R T AR S
., Wilog pfE. Wb KPR EL, SRSV AT AREE, WS
5= AN A R 2 o

AHERK NG 1 7 T IO IS TR QSAR HERL, B0 b 24k 2 0
FECHIE TG L BEAT T, I C 0 29 Fh 354 57y W0 UE R Y HERA 52 , HERA 2 =ik 83%.
i SEAE RO ST P 2 s QSAR TN EHE e, U 1 rh 25 B (K 2 AN 25
H 7T AP 24 B2 B M T ¥ QSAR/QSTR AL LT I AT 25 W) 40 E # 2 , +H
EREE R PE T ORI E , RKR 25 QSAR/IQSTR AL 2 AW 58
NG fRE

BB s R R A F g 270 AN FSE 2577 3 AN R A8 E B BT
FC» AT RLPPY R 24 PR - e PR L PRI BE R XS o 45 5 YU K 20 A s
b B PE R 29I 2R, TR ERIA S A G AR S, LB R 2R K 7 0 HT s
Xt 2 Ay B RAT AT S, T AN HE R A o 24 1 O3 R O AR R . R AR A S
RIHEN 25 E R N IO RE, AN T PR TS 3 0 B AN R, 2 - S AR Y
RV B Fe S A EE R AR, E B ROR R 5 e B4 -1 K A
RS I TR B A S R T T 255

T 253343 S S 7E W] LA T it rb 2 il P R R AR R R Bl A A AL
B ROSEIEFE SRR RR, AR 2 G RE SFIENCR, NP
2 s PR 7 SR P B M 2R 5 K » D 2 i RS FH 0 22 5 g 14 ml S )
[/
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[Abstract]  The contents of different components were determined by ultraviolet
spectrophotometry in different extraction fractions of Excoecaria acerifclia ethanol
extract. The results showed that the total polyphenol content in the ethanol extract of
Excoecaria acerifclia ethanol extract is (6.230 £0.06)%, the content of polyphenol in
different extraction parts was different, and the content of n-butanol part was
(2.70640.053)%, the content of ethyl acetate part was (3.348 + 0.151)%, and the
content of petroleum ether part was (2.706 £0.053)%. The range of sample recovery
rate was (100.56 =+ 3.25)%, and the RSD was 3.24%. The results showed that
Excoecaria acerifclia contains rich polyphenol components, The order of polyphenol
content in different extraction parts is: n-butanol part > ethyl acetate part > petroleum
ether part. The method is simple, accurate and precise, and it can be used as a

reference for the determination of polyphenols in Excoecaria acerifclia.

[Key words] Excoecaria acerifclia, Polyphenol, Content determination, Ultraviolet

spectrophotometry
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= TITE (Excoecaria acerifclia F. Didr) W& ETE. £ DLG. NFHTE.
EAE RIS BIAIR. ARG EIFR, AKEA Euphorbiaceae A
J& Excoecaria LAEY) . =18 LU N HE L/ NTEAR, 5 30~60 cm. 4= T4K 800~
2700 m [l AW R B HE AR RIIAT A Z ], SRR, 2RI
B, ULERE. BRENE TZam T sol. 10IRdE .
LIRS, MR 2F, SR, SCRRUNCEOZ 26 1 X HGE g
FIE. R IIR. FTRSE, JER, FOEMFR, WHIAR, NUER,
KR ER, W, HERW; BHEY, %38, gWhE. Sa P am i
FEATR WL HRMTI, HTRITER. BUR. Bk, &L BE, ik
M FEPCSERE . R8I IR, Ptk kS s O BRI, %2 HEY
BWHTRITHREE RO KIRERE. AR TS 2 P .

L UUE BT 2 ARG X AR . S0 R I, R 4 B B ) A
WEWHEAY HIV BdE. SUME . 06 ZBIHEEES . U a5 bl a5 4 T
PBS, ZE LA RSN 2H. RS RS A B A UL AR
Ve SR . 2 F AR R 2 A R A UL BUR, P LR
TEFT. SCRRIAOTE AR R IR 2 B LU0 oy & AT, AT =
YU LM S 2 AN R BB AL o 22 By K1) A AT S e, Nik—20 T i =
P L IE 2 TR A R 4R A S 00 R
1 18-S
114X

HLRKF (SQP, S FIMTRIAERARA D , HF4 K (1509001,
FLRWABLH AR ATD , BABTEM (101-0B KRS
[RAFD , fHiRKEH (HHS-11-4, FERSOVARARET K& D, XOLR
A WOt EETE (TU-1900 , JERtE @ FAER A F]D , ¥#EHL (DFT-200A
RIS TR KA AT , P RRBHRE (DZTW JbR e EST AT
[EP/NCTDI
1.2 Z5 A R0

A L UTAE BEAT- 2018 4F 10 HRET = AMILT R B Rk 2 . 45
EREMITEA FARAE, B SLERER 2 R P UHR 4 8 N = LT (Excoecaria
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acerifclia Didr) o 7 T FréEdl (DUNREEER AR AR A, 4ifE>96%) ,
BaFEAstEm (U)IRERRADRE AR AR, 4ifE>98%) , D-H & His
#edh CREE R, dif>96%) , AEMM LR ZERRHH
BRAFD , WASERN CRETRFERAAERFARATD , MRS (REHRMR
R IR LR REERBAERAFD , BB (S8 THA R
NED L, KW CEEE AR AR), WER CREFE AR F).
1.3 R &

BT R RS B AR B RAE S T T 20.0 mg, SN 50 mL HIAEM, T 60%
CEIRSG B ARG RIIRE N 0.4 mg mL™t FIRRAE SR

BB TR L FREL 5 .0 mg [ARHE S & & TR, O\ 50 mL 2 &I,
FROK IR G 2 A3 BIRE N 0.1 mg mLt (bRt S AT -

AR IR S FREL 5.0 mg BObRHES: D-TKHE#T0E, IO\ 50 mL HI%EE
i, FH 60% ZBEA ARG B BAFRIKIZ Sy 0.1 mg-mL™ (FIbrE 5 -

59V S FRAN AT : FRECIEREREN 2.50 g, HN 50 mL RIS o hn 2% 45 K
ISP IR E R E RPN 50 mL [ER BN, WFFRss, TUkAE 4°C
R

100 M RS VAT : AREL 10.0 mg RHERER, JEONBEAR Hholn 2818 /K F BB s 45t
PRI E 2R % 100 mL AR GBS EI, WHIF bR 2 B R A7 % o

A% EAANIAT: FREUE FOIRE SIS 4.30 g, O 50 mL FIRERR AR,
H AR, PR b BRI R, A A 100 mL AR RN, M
I FR B IR AR o

10%AE AR K 10 mL AR AR G0 B 21 100 mL 25 500k Hh FH 28 18K e
IR

7.5%NaxCO3 ¥ : FREL 7.50 g 57K NaCOsz F 100 mL 7 &, FH 2818 /K &
HHEE]

SOOI A K % B 5.00 g KT 25 mL (Reprh, InZ& Kb E,
K HFE 100 mL ARG, IZETEKTERLEA A EE 4 X (RS mL)
Kot Birtanaiit, 5ERES, B8, €%.
2 EWMITEEER

)
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2.1 B R B )
211 mETUIEAHHEBIH %

W 2B L YUE MG BRI T, RO A AL R R, R4S B4
BRI R AR . T RFRRE = B R UTE R K 50.00 g T+ 1000 mL [5 JEEAEHH
Hr, TN 500 mL YRS 95% L BEANFAEIAL 4 h, HiJE, JEE N 500 mL K 95%
CEETRENAR 3 h, HE: ¥ 2 WIBRG IS, LEEEZE 1000 mL, EPFSAE
ke,

2.1.2 mELIIEASFRIEASENE
2.1.2.1 AR

=B U AL 16.0 kg, &M EB0 H), H 95% Tk A BN aliide
B3, MKIKERE 4 hy 3hy 3h GIFRBGK, LR ZEEA], SRFIRY) 3.6 kg.
W BRI ST ECTIROK P, RS CRR ClE. ET EEAEEL, 4515 2
MBS LR CTERERGAL . IE T EEARAL, HeHs 28 R AR IR 48 212
2.1.2.2 ZELUTEA FRBEER AL & 1 ) %

(1) FEEMI =FE E00E IE T EEHA 1.0789 g, T 50 mL H=HH AN 75% 2
BRI T2

(2) FEEMI =T LU0H O CBERRAL 0.1003 g, T 10 mL A& A A 75%
BRI TR

(3) ¥ =7 L UTE A A7 1.0022 g, T 50 mL HE=HF A 75% 2
BRI T2
2.3 BRI K ik

HJOGT HE VA VRORRE S ROE 5, 0 NN 5.0 mL10%AE KBTI, #8250, KR
% 6 min. I 4.0 mL 7.5% Na.COs ¥, #£2, FH/KMBEZE 10 mL. & THEAL
2 ho fEHEAM JECFESGIAT 400~800 nm &K FAHE, —FHIILE 758 nm [HiE A
BRI, PR3+ 758 nm il e K
2.4 R TRRARE R 2

DA FRRAbRHES, RS RS 2 EHOR N 0.1 mg mL™ 6] IE SR
FRE T, LW %4 0, 0.002, 0.004, 0.006, 0.008, 0.010 mgmL™?, |7
FaVE I 5.0 mL10%AE MR 7], #5515 252 6 min. B 4.0 mL 7.5% Na,COs
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VW, BT, WFRKFEREZR 10 mL, B TH5AL 2 ho 2% K 758 nm Abl & WOG R .
CAMRYEE A ARER, W TRRIKIE (mgmLY) AR, Zeflbruilhisk, 158
LRPERA TR . BRIPERIA T FE Y=123.45X+0.0447, R?=0.9992, 4Kk
JE{E (0.002-0.01) mg mL™ i FE i el P 26 14 56 R R4
2.5 HEmEZEEENE

B3 i bk ol & T, AR E, 08 TRE T, BER Lk 2.4,
I 5.0 mLI0%A&E AR R T, #55), [ 6 mino. M 4.0 mL 7.5%Na2CO3 i K,
o). BTHAL 2 he 7EBK 758 nm LbIEROERE, 13 A s 3t . SRR
ACPATI 3 Ko R UTEIE T BESAL . R ZUB6 ST b AT ot Bk 3 7 (34 i b 3
JTiEAH A
2.6 HIEFEHE
2.6.1 FEEE AR

A 2 W B B R iV T, % Bk 2.4 54, 4 758 nm AL RE,
B 6 R, 13 EOE R4
2.6.2 FaE AL

G GE BAHR AT, 1% 1k 2.4 34E, 43 5I7E 0, 10, 20, 30,
40, 50 min I~ 758 nm AP, N 6 Yk, 19 EE AR
2.6.3 EREMRAK

A 2 W B B R TV, % Bk 2.4 $B A, 7£ 758 nm AL,
BN 6 K, 15 HEE AR
2.6.4 e EI R R

WO O 2 & &R = LUlE, 2 s AN E 5 0.02,0.03.0.04 mg mL™
X IR AR 0.1 mL, BEANIIFEREEE 3 IR, % 2.4 SERVERRAE, e HAE
758 nm ACMROGEEAE, THEILRICE, RFAME.
2.7 ERAER

271 =nHIEEGM P LB RSSENE
#1 ZHIVETEHEENES R

ALLELN] W KE (mgmLt)  ZEHMEE (% ZHTHEE (%)
1 0.805 0.0062 6.200
2 0.811 0.0062 6.200 6.2300.060
3 0.817 0.0063 6.300
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2.7.2 FEEE LR E
IR, THEAA AR RSD 4 0.68%, ULHHZ XAk %
R, R WL 2,
R 2 N E LI E

YT 1 2 3 4 5 6 RSD/%

W' 0.770 0.784 0.772 0.770 0.773 0.773 0.680

2.7.3 Fasg Ll e
IR ROG RS, THEAA RS RSD N 0.17%, W25 5V (0 )5 7
50 min A1 FASE -
3 Fasg eIl E

I'5 0 min 10 min 20 min 30 min 40 min 50 min RSD/%

ot 0.805 0.802 0.805 0.803 0.804 0.802 0.170

2.7.4 ER LN E

IRIEE PO, THEAFAIREES RSD Ay 0.55% , RS iE I H B R AT
® 4 HEE VLS E

YT 1 2 3 4 5 6 RSD/%

W 0.804 0.807 0.811 0.811 0.812 0.817 0.550

2.7.5 IFE R 2R SEE6 W 8
MR Y5 P, SIS B (100.56 +3.25)%, RSD N 3.24%, #IRi%

TR R 4T, SR EE R LK 5.
R 5 w2 IR R I E

Ff b & /mg IAE/mg  WEE/mg  BCR%  CFEECR%  RSD/%
0.0032 0.0020 0.0053 105.0
0.0032 0.0020 0.0052 100.0
0.0032 0.0020 0.0053 105.0
0.0032 0.0030 0.0062 100.0
0.0032 0.0030 0.0062 100.0  100.56043.250 3.240
0.0032 0.0030 0.0062 100.0
0.0032 0.0040 0.0073 102.5
0.0032 0.0040 0.0071 97.5
0.0032 0.0040 0.0070 95.0

2.7.6 ZETUIEIE ] BEAZH & B E

AR RE S TR R BOR FE (mg mLY), THEIE TEERRAL 3 MRER R £
My T340 & & 40 ) N (26.427 £0.020)%. (26.605 £0.022)%. (27.165 £0.057)%, 3
ANFES R 2 & B N(26.732 £0.336)%, TS EUEIN R 6.
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® 6 mrg YU IR T A 2 By A N E

FE i 5 W' WK JE (mg/mL) ZMWEE% Z WY& E%
0.749 0.0057 26.440

FES 1 0.749 0.0057 26.440 26.42740.022
0.748 0.0057 26.402
0.753 0.0057 26.590

FE & 2 0.753 0.0057 26.5898 26.60540.022
0.754 0.0057 26.6273
0.770 0.0059 27.2280

FES 3 0.768 0.0059 27.1529 27.16540.057
0.767 0.0059 27.1154

277 ZHELIIE R BTN ZH S ENE

R SR IO B S R B (mg mLY), HE LR ZBE B 3 AMRER %
T2 543 791 9(3.158 +0.026)%- (3.392 +0.023)%. (3.494 +0.012)%, 3 MFE 5 M
Wy & ON(3.348 2£0.151)%, FTISEUREIN £ 7.

R T mwLUIE OB OB Z By & Bl E

FERMRE WO WRE (mgmLd) Z & (%) Z T35 2 (%)
Sample Absorba Concentration polyphenol Average polyphenol
number nce (mg mL1) content (%) content(%)

v 0.432 0.0031 3.128
Fdn 1
0.437 0.0032 3.169 3.15840.026
Sample 1
0.438 0.0032 3.176
v 0.463 0.0034 3.378
Ffdt 2
0.463 0.0034 3.378 3.39240.023
Sample 2
0.468 0.0034 3.419
v 0.477 0.0035 3.491
Ffdt 3
0.476 0.0035 3.483 3.49440.012
Sample 3
0.479 0.0035 3.508

2.7.8 ZELUIEHEAMERSAZH S BN E

FRAEBE S VA TR RO B R VO (mg mL Yy, THELIAE A B ER A 3 ANEES,
Z &8 9 9(2.671 £0.006)%- (2.670 +0.005)%. (2.776 +0.010)%, 3 NEESH
2S5 BN (2.706 +0.053)%, A EUEI T % 8.
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#* 8 g LUTa AL 2 By & 2 I E
Table 8 Determination of polyphenol content of petroleum ether fraction in Excoecaria acerifclia.

FAGS  WOEE KE (gl EMER®  mTHEE)
Sample Absorban Concentration polyphenol Average polyphenol
number ce (mg mLY) content(%) content(%0)
v o 0.706 0.0054 2.673
Feab 1
0.704 0.0053 2.665 2.67140.006
Sample 1
0.707 0.0054 2.677
v o 0.704 0.0053 2.665
R 2
0.706 0.0054 2.673 2.67040.005
Sample 2
0.706 0.0054 2.673
. 0.729 0.0055 2.766
R 3
0.732 0.0056 2.778 2.776%0.010
Sample 3
0.734 0.0056 2.786
3 Wi

ARSI 75 U A A TS T 2 AT T S R E , K
SR s i)l il NI N VA D& A A R o/ i Y S A T

S8 N o b [ M SR A WL ST SRSl VA1 o0 1R P =2 w1
i 150y SRR U P 2 A AT E , SR AR AR — B B A Yt (720 i %
o o e 2Ty 2 oA I LAV 8 T A RRAE B, VAR FECE 0.002 - 0.01 mg mL?
CHIN, RRIFEMRR. ZHFYIINEEEE (100.56 +3.250) % ; M EMHE
HN(6.23 £0.06)%. LVEFHEE, RIVATNETE . HEWh, M. EEMA
Fse MLy, WE N R UUE T 2 mE = E ik,

SEIGAE R RN, IE T AL L Wy N (26.732 £0.336)%, LR AFEHALZ
My 25 5 9(3.348 +0.151)%, A1 Mk A7 2 By 2 & 09(2.706 +0.053)% . Jd i Bl 14 )
Bty SEE, NSRRI M = UTE S R T VR AN R
YA
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Analysis of toxicity characteristics of dichotomous skin based

on data mining

Hu kexuan', Song yagang?, Qi yupu?, Wu xiangxiang, Miao mingsan*

(1.Henan University of Chinese Medicine, Zhengzhou, 450046)

[Abstract] Objective: To provide a basis for the rational use of white fresh skin
by verifying the toxicity records of ancient books and modern literature. Methods:
Through data mining, a total of 39 representative works of materia medica and
prescription books from the Han Dynasty to the Qing Dynasty were screened, and the
relevant information of Baixian Pi was retrieved and analyzed. Modern research
summarized 1372 articles on the drug safety of white fresh skin from 2003 to 2024 by
searching for "white fresh skin", "toxicity", "toxicity" and "toxicology". The results
were analyzed from four aspects: materia medica research, prescription book research,
modern pharmacological effect research, and white fresh peel toxicity study. Results:
Materia Medica: The origin of white fresh skin is of high quality from Sichuan, which
is cold and bitter in taste, and enters the small intestine, stomach and bladder
meridians. Toxicity is mostly non-toxic or non-toxic. Fangshu research: Baixian peel
is often used as a decoction, the dosage is mostly 4g-10g, and the commonly used
drugs for reducing toxicity and increasing efficiency are skullcap and licorice.
Modern pharmacological studies have shown that white fresh skin has antibacterial,
cardiovascular protection, anti-inflammatory, and other pharmacological effects. The
toxicity studies of white fresh peel showed that the main adverse reactions were
gastrointestinal reactions caused by gastrointestinal tissue damage, and these adverse
reactions were often related to the sexual taste and meridian return of white fresh skin,
and the detoxification measures were summarized through prescription compatibility,
and it was concluded that sweet Chinese medicines such as licorice could alleviate
gastrointestinal adverse reactions. In addition to gastrointestinal adverse reactions,
white fresh skin will also cause liver damage due to dosage and medication time,

clinical data mining found that in the process of clinical use, the daily dose is greater
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than the ancient book induction dose of 4~10g for about a week, liver damage may
occur, taking the prescribed dose is more than 17 days after it is easy to cause liver
damage, or the use of toxic measurement of white fresh skin within one day may
cause acute liver injury, In addition to taking Baixianpi single medicine, excessive
dosage and long-term use of Baixianpi compound will still cause liver toxicity to
patients. Modern laboratory studies have found that the toxic components of white
fresh peel are white fresh peel and limonin, and basic experiments show that white
fresh peel can cause acute liver injury when used in large doses in a short period of
time, and the degree of liver damage will become more serious with the increase of
dose, but the decoction of plant February orchid seeds can significantly alleviate the
acute liver injury caused by white fresh peel, and the sulthydryl reagents glutathione
and N-acetylcysteine can also effectively alleviate the liver damage caused by white
fresh peel to mice. Conclusion: Baixian peel contains toxic components, and the
modern toxicity is mostly caused by improper compatibility, excessive dosage and
long use time, under the condition of ensuring the accuracy of the drug base, the
administration dose within the normal use range, the shortening of the administration
time and the appropriate administration mode, the combination of compatibility can
appropriately increase the dose and improve the efficacy. However, during use,
attention should be paid to the patient's gastrointestinal reactions and regular liver
function tests, and if adverse reactions occur, sweet Chinese medicine and

hepatoprotective drugs can be given for treatment.

[Key words] Densefruit Pittany Root-bark ;detoxification; ; Dose; Data mining
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Research on the Construction of a Unified Classification System for
the Efficacy of Traditional Chinese Medicine Formulas under the

Perspective of Big Data

LI Ke-Qian'!, ZHANG Mei-Wei !, ZHU Yan?, YAO Ke-Yu*"

(School of Medical Information, Changchun University of Traditional Chinese Medicine
JilinChangchunl30117 ; Institute of Traditional Chinese Medicine Information, Chinese Academy
of Traditional Chinese Medicine, Beijingl00700.)

[Abstract]  Currently, there are difficulties in data transmission and integration, as
well as unequal communication between different systems in the big data analysis and
processing of prescriptions and traditional Chinese medicine. This paper attempts to
map and compare the classification systems of prescriptions and traditional Chinese
medicine in the national medical insurance directory for traditional Chinese medicines,
the “Coding Rules and Codes for Traditional Chinese Medicine Prescriptions”, the
“Pharmacopoeia” textbook, the “Drug Procurement, Use, and Management
Classification Codes and Identification Codes”, and the ‘“Traditional Chinese
Medicine” textbook. By retaining the efficacy classification and removing other
classifications, unifying the classification levels (3-level classification), and
terminology expressions, the paper aims to construct a unified efficacy classification
system for prescription and traditional Chinese medicine oriented towards big data
analysis and processing. It is expected that this will provide support for the deep
sharing and utilization of information, break down barriers between basic research,
new drug development, and clinical applications, and facilitate big data research in the

field of prescription and traditional Chinese medicine.

[Key words] Efficacy; Classification System; Traditional Chinese Medicine;

Prescription; Chinese Patent Medicine; Big Data.

210



FEPEHEXPATREEREMMAL X 2024 FERFES FEH-EN

1. 55
R “A-PUTL” AR P AR a4 v R 265 5 BARMEIR &R, IR ZehEiT

Zyr gt RgidtE. B R, BuE e e E s L EAG SRR T,
B BT RS Ge it AR e, s BT (i RS B AR [FIXS $2, BB A R
PrdEMe RIGVRERE B e seal, JAAEG —MEMAER R b, 468
SCHUE BRI AL A B i, BESLBUE BRI Mg S A R, o
25 S J5 7N v R S BEVA U5 2 R AR AR i B AR o, AT R G
WSS, XTHEE IR SRR A B

R AR TP RGBSR 3 T, T2 T Bria 5 RO AE Y BT 7 2500 e RS -
WA B R R E T BEIR [F - RGMEE . ThRk. FiwiE. 255507 m
FISEPEANANE, AP AR S Im PRSI, B AR b 24 2 dpe i R 14 20 K7V,
TiRIZh R F i A B e (B J7 5RAR) R i —Fh LA N T I & 7
KM, WITIRTEE T OT R KRR R, $R A IEBUTT A IR HESN TT R K
JEBL, FEIA A IR MBS RS, TR (7715 ot i
FARER IR R & (ETTERMD) IIhRON LR G Rk IRk 2l
A 225 ) b fe 3 K I ) 739875 1% BRAT IS R H 3%« 2 5 K48 7 2K
WERARNE . DhREEIR G5y 078, M T RFE S5 Im R & P, DU il AR R 55
7,

SRTTAE AN A RBAEIT TE A F ISR AS R 73 284K 2, 2 R Ul i 47 4%
A AN ) DY A5 22 75 T ) e T AR [T A Tt R SRR, AR A
> NOYER R Bt 2 Y 7 920 B s A6 7 7RI D 300 BT IR R WP AL, AERE R Rk
BUARDI R 73 I 5 DR800 FERI I R U5 770 70 R e, AN [RI SRR SR A0 2 20 4
TN —H0 A [FAE Z 75 70 25 Bl 3 TR RS, Emsemablas o2 > . Kl S A
MLy RIIAERA 45 o DA 53 0 05 700 2 3 2877 ST AT 7T, IRRE & IER
R R BEBENIREIA RIS, RRDBOVER T g2k, HiRE
BRI E R my T WM AR B2 ) B 2 SRTTE RO AR R R AT R
Grb, BT SRR TR T FIe B 2 2 SVEL), R AT H <DL D)
BONE, BRI, RIEARN TS I R TS 0 R R P B2
M, FTUGHETUE, UbRa, (HEAT R 2y, Jr s g — Rk 38
TR Z K L G R RN 55 7R K

211



FEPEHEXPATREEREMMAL X 2024 FERFES FEH-EN

Bt L 2445 S A IR A T HERE S AN A e, AL 48— 1K) 70 AR A ] DA R Ty
TR AR 24 55 e K IRV A A% 3 B S TR S AN [R) A AR TR AN S S T L, e T3 771
HH B 2 SR 5 2 SO BHR Zr G o AT A AR R 2 IR IR AR AR,
SIS BRI B ST HORDT UMD A, BV I A Rl 55 Zh 3L

SR B AT R LEBS, KA [ 28 28 2 8] (9 22 S AT B, BT R0 A 25
L, KNSRI A IG5y B RAT IR R AL

2. BERSTE:

2.1, BHERIR

W Zbn i (R 2577 700 g R e gfid ) 91 (GB/T 31773-2015)  (BAR
AR E AR B KR H s (EREEAREY TR AR AL E O]
Rrzi it Hag (2020 45D ) UST (LURRIFREELR) (%) #b (eET R
IS E T RO A [ v S E A BRI B, R E
GmZEEE e ) T (2 SR F A B4 RS 5 AR RS ) (WS/T 778-2021)
CLAR IR AR J (R 2%y #obh (BEPEATIESHRE “HUH”
RN BOM 2 E m R R BRI RI B, B, FmEEE. il B
[R5 Ak R
22. Fk

ARBTG5 AR T7 770 573 FARAE A O EAE 5 N Excel B OB %
Y A ARG ) o R 3, I SOAR LN RS SCER TS T iR A T
W KTE RBGSE, TR RAR IR ZE 5, K A B EA I H S
—MThRr K.

3. BALSRERBUNXSEL

X5 ARSI 7 790 53 A FRAAT R LG AR FL LR AR 9T, 5 B MG 45 5 I B S 3R
3.1 SrREBHMXTE

BRIE RGBT DRI ER AR HRER, WRK 1 s,
R IIARTE N JE B 4 Fhm B 1 A AR B B s o9 207 AR AN R] 1 43 2
Eg N— g2, MAEHZ (—Z0 BRI (290 -SSR #RG (=
GO -IEMILNER (UG R EENENE RN A FFEARENSE, 25t
LLHEST, TR, BHE (AR Z . SR ZD « Rk (il 225 .

212



FEPEHEXPATREEREMMAL X 2024 FERFES FEH-EN

B4 CINE 25D o B ARERAL CaniiRops . B | e gigte Cani il hAD -

Tt 1 HARIED R

Table 1 Comparison of Classification Situations from Five Sources
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Table 3 First-level Classifications with Differences
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Table 4 Non-efficacy Terms in the Secondary and Tertiary Classifications
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Table 5 Sorting out the Problems in the Comparison of Existing Classifications
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Study on the Trend of Reduced Toxicity through Compatibility of
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Baoding, 071002, China; 3. Tianjin University of Traditional Chinese
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[Abstract]  Objective: To develop a rapid method for detecting toxicity changes in
herbal formulations using Evodiae Fructus (EF) and its combinations Zuojin Wan
(ZJW) and Evodiae Decoction (ED). This method involves Vibrio fischeri
luminescence inhibition concentration (ICso) detection, MACCS toxicity component
virtual screening, molecular docking, and molecular dynamics simulation. Methods:
The toxicity test was conducted using Vibrio fischeri. The bacterial suspension was
revived and mixed with EF and its combinations ZJW and ED to measure the
luminescence inhibition rate. Toxic components of Vibrio fischeri were identified, and
a MACCS similarity model for toxic molecules was constructed. Based on the
luminescence mechanism of Vibrio fischeri, the structure of luciferase was obtained,

and toxic molecules were docked to it. The binding stability of the docked complexes
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was evaluated through molecular dynamics simulations. Result: 1Cso Values: EF had
an ICso of 3.922 X 10, ZJW had an ICsy of 4.451 X107, and ED had an ICso of 4.420
X 10-*. Toxic Components: 1277 toxic compounds from Vibrio fischeri were
identified from public databases. MACCS molecular similarity comparison of these
compounds resulted in 73,710 interaction points. Degree value analysis in CytoNCA
filtered out 304 compounds to construct a toxicity compound similarity dataset.
Herbal Components: From the TCMSP database, EF had 176 components, ZJW's
Coptis had 48 components, ED's jujube had 133 components, ginger had 265
components, and ginseng had 190 components. These components were matched with
the 304 toxic compounds, resulting in 7 matches for EF, 13 for ZJW, and 20 for ED.
Molecular Docking and Dynamics: The docking analysis showed that toxic molecules
primarily interacted with luciferase via hydrogen bonds, involving amino acid
residues THR, TYR, GLY, SER, HIS, LYS, ARG, PHE, HIS, TYR, and VAL.
Molecular dynamics simulations were performed for W-8655 LuxC (-5.54) from EF,
7Z-8468 LuxG (-7.115) from ZJW, and T-88944 LuxG (-7.161) from ED. The free
energy landscapes indicated that W-8655 LuxC and T-88944 LuxG formed smooth
and singular minimum energy clusters, whereas Z-8468 LuxG formed a narrow,
rough, and dispersed energy cluster. Conclusion: With the same EF dosage, the
formulation ED exhibited the least potential toxicity to Vibrio fischeri, while ZJW
exhibited the most. This suggests a detoxification trend in ED. EF had 7 major toxic
components, ZJW had 13, and ED had 20. The interactions between W-8655 and
LuxC, and T-88944 and LuxG were stable, while the interaction between Z-8468 and

LuxG was less stable.

[Key words] Vibrio fischeri; MACCS similarity screening; Molecular docking;

Molecular dynamics simulation; Evodiae Fructus; detoxifying formulation.
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Fig. 1 Inhibition rate-concentration curve The horizontal axis represents concentration, and the
vertical axis represents the luminescence inhibition rate. The middle line in the curve represents
the concentration corresponding to the 1Cso value
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Fig.2 Clustering analysis for proteins with ligands a Clustering of components in EF, ZJW, ED
groups with proteins LuxA_A, LuxA_C, LuxB_B, LuxB_D, LuxC, LuxD, LuxE, LuxG. (W
belongs to the components of EF, Z belongs to the components of ZJW, T belongs to the
components of ED. If the numerical identifiers of the components are the same, it indicates that
they are the same component.)
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Fig.4 Docking analysis and visualization of the best-performing components in each TCM with
protein binding pockets. A W-8655 LuxC. B Z-8468 LuxG. C T-88944 LuxG.
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ARG_A:15 HHIfR S T-88944 HIZRIFIE K Pi-C HLHE. Xeerh 2 plisr 5 8 A ik
B0 4l ) 2 IR RO IR S B L
FEFRATHIRHEE T b, AR BLBAR AN A5 93 H AR — U W B A R0 32 4 22 1]
g &R AR, WARRWE 7S AR BJERR T 2 18 8 7 Z AR
T R I B 00 28 BRI B AT 25 A VAR TS ). 6 BF WK W-8655 AT ik —25 4y
IS, EARE XS BeAS 5 A2 EF B iR, (H e S BRI EN S G R Z
[F, ZIW H1[) 2-8468 Al ED 7] T-88944 B A 2 —(RMIXHE54, (HENS
BRI A T 2 B TRA TN X 5 R AR E AW S IR T T R G
FIWORIE SR B FRXHESS Rt (B3, BATRIURIR LIRS
HEUEYE Lux HEATERE 2 4G5, HRABURIIZE SRt SEnT DUAHERT,
My A5 & lE AL &9 5 2 NN A BORBIAH EAEH] .
4.4 STEIFBAUR EBOE A WER 10 ns ORISR PG 8 AR AETE 2
pH T T iR v, R0 5> 3 7 ALK 4Rr SR [] 2 i i AR - 52 4
ZEAITAERY. AL, 100 ns FASEHO OB F TR 9E 2R (1 N R I R S AR R,
I HAE Sy 130 /1 A AN RIS b SR T A 6] B A S0 R i [ 122, B AR AR AL
A FH I D03 AP AE— S 22 7, (HIX e 22 R AE RS KRB R i T . JE T
FIRRFAT, JEFERT 10 ns BIBRRSLIS AR LAVEAS 2> 15 85 A R 45 & AR e 1k
PAREE A B3 IR AS o
5 &k
i 2 IR P M ) 28 5206, FRATTAT DL 58 plont b 24 e A 75 1 e 34
TERIPEAl . EL%E 1Cso, 455 B/RAE EF. ZJW. ED #1, ED >EF, ED>ZJW, %
W] ED LR R @ s . ik BrpHIRERE S, fH MACSS fHIRVERE, R
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Tablel
Ingredients MW(g!

mol)

3,4-dimethoxybenzaldehyde 166.17
4-hydroxy-3,5-dimethoxybenzaldehyde 182.17
ethyl 4-hydroxybenzoate 166.17
3-hydroxy-4-methoxybenzaldehyde 152.15
4-ethenyl-2-methoxyphenol 150.17

1-(2-hydroxy-5-methylphenyl)ethanone 150.17
2-methoxy-4-prop-2-enylphenol 164.2

(E)-3-(4-hydroxyphenyl)prop-2-enoic acid ~ 164.16

benzene-1,2-diol 110.11
4-methoxy-3,5-dimethylbenzoic acid 180.2
1-(2-hydroxy-4-methoxyphenyl)ethanone 166.17
2,4-ditert-butylphenol 206.32
5-methyl-2-propan-2-ylphenol 150.22
3-hydroxy-4-methoxybenzaldehyde 152.15
4-hydroxybenzaldehyde 122.12
4-hydroxy-3-methoxybenzaldehyde 152.15
2-methyl-5-propan-2-ylphenol 150.22
2-methoxy-4-prop-2-enylphenol 164.2
2-methoxy-4-[(E)-prop-1-enyl]phenol 164.2
4-hydroxy-3-methoxybenzoic acid 168.15
EF

SMILES

cl(cce(c(c1)OC)0C)C=0
cl(c(c(cc(c1)C=0)0C)0)0C
C(=0)(clccc(ccl)O)OCC
COC1=C(C=C(C=C1)C=0)0
cl(cc(ccclO)C=C)0OC
c1(c(cc(ccl)C)C(=0)C)0
COC1=C(C=CC(=C1)CC=C)0O

C1=CC(=CC=C1/C=C/C(=0)0)O

¢1(0)c(O)ceecl
clc(c(c(cclC(=0)0O)C)0C)C
C(=0)(C)clc(ce(cecl)OC)0
cl(cc(ccclO)C(C)(C)C)C(C)(C)C
CC1=CC(=C(C=CL)C(C)C)0
Oclcc(C=0)ccclOC
cl(cce(cecl)O)C=0
C(=0)clce(c(ccl)O)OC
cl(c(cece(cl)C(C)C)C)O
COC1=C(C=CC(=C1)CC=C)0O
C/C=C/C1=CC(=C(C=C1)0)0C
COC1=C(C=CC(=C1)C(=0)0)0

(1-7) corresponds to the components of No1-7 in tablel, which corresponds to W-8419,W-8655....W-3314.

ED
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1 ¥ T_lisprep (20
L 8419

(1-20) corresponds to the components of No1-20 in tablel, which corresponds to T-8419,T-8655...T-8468.

Stable2
Ingredients

3,4-dimethoxybenzaldehyde
4-hydroxy-3,5-dimethoxybenzaldehyde

ethyl 4-hydroxybenzoate
3-hydroxy-4-methoxybenzaldehyde
4-ethenyl-2-methoxyphenol
1-(2-hydroxy-5-methylphenyl)ethanone
2-methoxy-4-prop-2-enylphenol
(2)-3-(3,4-dimethoxyphenyl)prop-2-enoic acid
methyl 3,4-dihydroxybenzoate
3-hydroxy-4-methoxybenzaldehyde
(E)-3-(4-hydroxyphenyl)prop-2-enoic acid
(E)-3-(4-hydroxy-3-methoxyphenyl)prop-2-en
oic acid

4-hydroxy-3-methoxybenzoic acid

7ZJW

252

MW(g/
mol)
166.17
182.17
166.17
152.15
150.17
150.17
164.2
208.21
168.15
152.15
164.16

194.18

168.15

SMILES

cl(cce(c(c1)OC)0C)C=0
cl(c(c(cc(cl)C=0)0C)0)0C
C(=0)(clccc(ccl)O)OCC
COC1=C(C=C(C=C1)C=0)0
cl(cc(ccclO)C=C)0C
cl(c(cc(ccl)C)C(=0)C)O
COC1=C(C=CC(=C1)CC=C)0O
C(=C\clee(c(cc1)OC)OCNC(=0)0
C(=0)(clcc(c(cc1)0)O)oC
Oclcc(C=0)ccclOC
C(=0)(/C=C/clccc(ccl)0)O

c1(cc(c(ccl)O)OC)/C=C/C(=0)O
cl(cc(c(ccl)0)OC)C(=0)0

© O N UA WN R
o

e
= o

=
N

=Y
w



group T

compounds

LuxA_A

LuxA C

LuxB_B

LuxB D

LuxC

LuxD

LuxE

LuxG
group W
compounds W-12127
LuxA A -6. 302
LuxA C -5.621
LuxB_B -5. 441
LuxB D -5.931
LuxC -4. 896
LuxD -5. 449
LuxE 5.2
LuxG -6. 069

T-7311

—6. 677

—5. 887

—6.76

—6. 542

-5.878

-4.911

4.5

-4.215

FEPEHEXPATREEREMMAL X 2024 FERFES FEH-EN

(1-13) corresponds to the components of No1-13 in table2, which corresponds to Z-8419,Z-8655...Z-8468.

Fh7E 2

T T T T T
T-6989  T1-10364  T-12127  T-11092  T-88944
—6.49 —6. 476 —6. 302 —6.232 —5. 984
-5.619 —5.474 —5. 621 —5.312 —6. 275
—5.25 —6. 054 =5. 441 —5.254 —5. 251
—6. 17 —6. 234 =5.931 —6. 089 —6. 091
—4. 847 —6.015 —4. 896 —5. 118 =5. 117
-5.97 —6. 437 =5. 449 —6. 157 —4. 484
—4. 968 —6.291 =5.200 —4.332 —4.199
0 —4. 159 —6. 069 —6. 049 -7.161
W W W W W W
W-8419  W-8655 ~ W-15068  W-8434  W-3314  W-332
-5.96  —5.843 -5.328  -5.334  -5.126  -5.364
-5.769  -5.386 -5.132  -4.036 —4.83 4.8
-5.596  -5.539 =5.471 -5.023  -4.727  -4.879
—6.156  -3.364 —6.057  -5.191  -5.218  -5.093
—5. 138 —5.54 -5.189  -4.017 —4.28  —4.462
-5.98  -5.494 -5.778  -5.827  -5.138  -5.311
—4.461  -4.188 -5.055  -4.846  -5.642  -5.561
—6.32  -5.977 —6.896  -6.647  -6.307  -5.542

T T T T T

T-8419  T-126 T-8468  T-8655 ~ T-853433

-5.96  -5.895  -5.855  -5.843 —5.82

—5. 769 —4.85  -5.481  -5.386 4. 723

-5.596  -5.492  -5.027  -5.539 —5. 256

—6.156  -5.087  -4.908  -4.797 —5.76

-5.138  -4.996  -4.827  -5.540 —6. 181

-5.980  -5.771 -5.612  -5.494 —6. 354

—4. 461 =5.774  -6.012  -5.044 —5.875

—6.320 -6.196  -7.115  -5.977 —6.213
A Z Z Z Z
7-12127  7-8419  7-8468  7-8655  Z-15068
—6. 302 —-5.96  -5.855  -5.843 —5. 328
—5.621 -5.769  —-5.481 -5. 386 -3.563
—5. 441 -5.596  -5.027  -5.539 -3. 164
—5.931 -6.156  -4.908  —4.797 —6. 057
—4.896  -5.138  -4.827 —5.54 —5. 189
—5. 449 -5.98  -5.612  -5.494 =5. 778

5.2 -4.461 -6.012  -5.044 =5. 055

—6. 069 —6.32  -7.115  -5.977 —6. 896
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T-1183

-5.

733

. 833

. 026

. 637

. 844

. 059

. 832

. 288

-2

7-1585026

-5.

-4,

499

894

. 689

. 556

. 469

. 975

. 657

. 917

89

. 032

. 571

. 835

L1772

L137

. 945

. 545

. 447

T-15068
—5.328
-3.563

=5.471

—6. 057

. 189

. 778

. 055

. 896

7-637542

=5.222

-4.925

—4. 229

—4. 542

-7.052

-4. 985

-4.25

—7.487

T-637542

=5.222

—4.925

—4. 229

—4. 542

-7.052

—4. 985

-4.25

—7.487

7-445858

=5. 443

-5.001

4. 477

-5. 14

—6. 758

—4. 868

-5.491

—6. 332

T-8434

. 334

. 036

. 023

191

.017

. 827

. 105

. 647

7-287064

. 342

. 961

. 254

. 008

. 575

. 245

. 546

-6.81

T-3314

—5.125

—4.83

4. 727

-5.218

—4.28

=5.138

=5. 642

—6. 307

7-8434

. 334

. 036

. 023

. 017

. 827

. 647

T-332

—5. 364

—4.879

=5.093

—4. 462

=5.311

-5. 561

—5. 542

7-3314

-5.125

—4.83

-4.727

-5.218

—4.28

-5.138

=5.642

-6. 307
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Toxicological safety evaluation of diallyl trisulfide through acute and

subacute toxicity studies in ICR mice

Zhenhui Wu'§, Bodan Tu'"*%, Shubei Li?>?, Junru Chen*?, Pan Shen?, Wei Zhou?,
Chunyu Cao*, Zengchun Ma?, Xianglin Tang?, Chengrong Xiao?, Yihao Wang?*,

Yue Gao'233*

(!School of Pharmacy, Jiangxi University of Chinese Medicine, Nanchang 330000, China.;
’Beijing Institute of Radiation Medicine, Beijing 100850, China; *School of Pharmacy,
Guangdong pharmaceutical university, Guang Zhou 510006, China. *Institute of Chinese Materia
Medica, China Academy of Chinese Medical Sciences, Beijing, 100700, China;,.’ Department of
Nephrology, First Medical Center of Chinese PLA General Hospital, Nephrology Institute of the
Chinese People's Liberation Army, National Key Laboratory of Kidney Diseases, National
Clinical Research Center for Kidney Diseases, Beijing Key Laboratory of Kidney Disease
Research, Beijing 100853, China.)

[Abstract] Objective: Diallyl trisulfide (DATS) is one of the main
sulfide-containing compounds in garlic oil and has been shown to have a variety of
biological activities such as anti-tumor, inhibition of inflammation, and immune
regulation. However, there is very little information available regarding its
toxicological safety. This study evaluated the oral acute and subacute toxicity of
DATS in ICR mice and identified its mechanism of toxicity. Materials and methods:
This study conducted acute and subacute toxicity experiments according to the
organization for economic cooperation and development (OECD) guidelines. For
acute toxicity (14 days), ICR mice were divided into seven groups and received a
single oral dose. The control group received blended oil, while the other groups
received DATS at doses of 83.1, 111, 148, 197, 263, and 350 mg/kg. For subacute
toxicity (28 days), four groups of rats received doses of 0, 18.67 (DATS-L), 29.51
(DATS-M), and 46.67 mg/kg (DATS-H) of DATS and blended oil daily. Clinical
observations including behavioral and mortality were performed daily. Hematological,

biochemical, and Histopathological examination (HE) assessments were performed at

[Z£4TH] The Major science and technology projects of Xinjiang Uygur Autonomous Region (2022A03016
and sub-program 2022A03016-3).

(e mIFEME, LR EZE RS, 330006, 15715172017, wzh77580@163.com
[IEf51E#] E-mail addresses: gaoyue@bmi.ac.cn (Y. Gao); hao 1216@126.com (Y. Wang).

254



FEPEHEXPATREEREMMAL X 2024 FERFES FEH-EN

the end of each experiment. Predict the toxicity mechanism of DATS through toxicity
prediction software. Use proteomics technology to analyze the toxic mechanism of
DATS and determine DATS early warning biomarkers. Binding energy analysis of
DATS and key proteins through molecular docking. Results: The LDso of DATS was
calculated using the Bliss method to be 186.669 mg/kg, with 95% confidence limits of
171.972-202.372 mg/kg and a maximum tolerated dose of 111.0 mg/kg. The body
weights of mice in the DATS 197, 263, and 350 mg/kg dosage groups were
significantly lower on day 1 of the observation period after gavage compared to the
control group. In subacute toxicity, water consumption and food intake were reduced
in both male and female mice. The organ coefficients of spleen and small intestine of
male mice in the DATS-H group were significantly higher than those of the control
group (p<0.01, p<0.05) in a dose-dependent manner. the remaining tissue (heart, brain,
lung, liver, kidney, stomach, large intestine, epididymis, uterus, and ovary) organ
coefficients of female and male mice at the three doses of DATS were not
significantly different compared with those of the control group. The level of ALB
was higher in the female DATS H-dose group than in the control group (P<0.001); TP
levels were higher in both female and male DATS H-dose groups than in the control
group (P<0.01, P<0.001). The level of CHO was higher in the male DATS H-dose
group than in the control group (P<0.05). In addition, the level of ALB was higher in
the male DATS M and H-dose groups than in the control group (P<0.001). HE
staining results showed significant damage to the spleen, liver, small intestine, and
kidney of mice at high doses of DATS. And HE staining results of the hearts, brains,
lungs, stomachs, large intestines, testes, and uteri revealed a normal architecture of the
tissues in all the treated animals. The results of toxicity prediction analysis indicate
that there may be a toxicity warning structure in DATS. The analysis of spleen and
serum proteomics revealed that long-term administration of DATS, on the one hand,
promotes the expression of Tec proteins, which might be a biomarker and could cause
the elevation of PLT, and induce hepatic injury; on the other hand, low doses of DATS
show a protective effect on the immune system, and when the dosage is excessive,

DATS exerts a certain degree of immunotoxicity, leading to splenomegaly and injury.
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Conclusions: This study provides the maximum safe dose of DATS, which provides
valuable toxicological data for the efficient evaluation of the long-term toxicity of
DATS and also provides more experimental basis for the development of DATS as a

health food or drug.

[Key words] Diallyl trisulfide; Toxicological safety; Serum biochemistry;

Histopathology; Proteomic; Mechanism
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A characterized ethanol extract of Rosa rugosa inhibits hepatic
stellate cell activation through elevating Hintl and subsequent

upregulation of Smad?7

Zhiyong Zheng, Yecheng Lei, Tiantian Zhang , Hui Sun , Chuo Wang , Anning Song ,
Xukun Deng”, Guangwen Shu”

(School of Pharmaceutical Sciences, South-Central Minzu University, Wuhan, Hubei, China)
[Abstract] Objective: Our study aimed to explore effects of a characterized
ethanol extract of Rosa rugosa (ERS) on hepatic stellate cells (HSCs) activation and
mouse liver fibrosis and their molecular mechanisms. Method: ERS suppressed
TGF-B1l-induced activation of LX-2 HSCs. Moreover, ERS boosted Smad7 and
inhibited TGF-Bl-induced phosphorylation of Smad2/3. Knockdown of Smad7
eliminated protective effects of ERS. Furthermore, ERS elevated Hintl whose
expression was positively related with that of Smad7. Knockdown of Hintl abolished
ERS-mediated upregulation of Smad7 and subsequent suppression of LX-2 HSC
activation. Suppressive effects of ERS on Smad2/3 signaling were also eliminated. In
primary mouse HSCs, ERS potentiated Hintl/Smad7 axis and suppressed their
spontaneous activation. Finally, it was unveiled that gavage of ERS dramatically
mitigated mouse liver fibrosis provoked by CCls. Result: Our findings collectively
indicated that ERS inhibits HSC activation and alleviates liver fibrosis. Conclusion:
Mechanically, ERS elevates expression of Hintl which suppresses TGF-1 pathway
via upregulating Smad7 in HSCs.

[Key words] Rosa rugosa; Hepatic stellate cell activation; TGF-1; Smad7 ;

Hintl

(R4 H] PR E R PR R K 2019 e Rliib 42y (EARRIE)  (CZD19007) : B
REABEAPR R SR HER T ERXRESEHF B SCE A (21008) ;
HAEBH: (DHZY22045; @HZY22115

CEGEEE] XBas (1972—) 5, PR RIRKAHEER, WL BHTs Ryt 228 58 8% . E-mail:
dengxukun@mail.scuec.edu.cn, Tel: 13407100639
F)3C (1984—) , B, RIFEER, WL, W7 ARGAYNRTT RSN RIS T R SR
HLEE, E - mail :shuguangwen@whu.edu.cn

257



FEPEHEXPATREEREMMAL X 2024 FERFES FEH-EN

Ellagic acid protect against the cytotoxic effects of aristolochic acid I

on human renal tubular epithelial cells

Shanshan Zheng, Xiao Lei, Qian Fu, Arslan Yusufu, Hui Sui, Xukun Deng?,
Guangwen Shu”

(College of Pharmacy, South-Central Minzu University, Wuhan 430074, China)
[Abstract]  objective: The protective activities of ellagic acid(EA) against the
cytotoxic effects of aristolochic acid 1(AAI) on human HK-2 renal tubular epithelia
cells were explored, and the potential molecular mechanisms were dicucssed. Method:
Cell viability was detected by methyl thiazolyl tetrazolium(MTT) colorimetric assay
and lactic acid dehydrogenase (LDH) activity assay. Hoechst 33258 fluorescent
staining and flow cytometry analysis (FITC-Annexin V/PI double staining) performed
to detect cell apoptosis.Levels of factors related with NF-kB and NLRP3 pathways
were determined by immunoblotting and quantitative real-time PCR. Result:The
results revealed that AAl-induced decline of cell viability and apoptosis were
considerably reduced by EA.Further studies revealed that AAI elevated the
transcription of encoding genes of NLRP3 inflammasome components via
potentiating NF-kB in HK-2 cells.Moreover, EA inhibited AAl-mediated activation of
NF-kB/NLRP3 cascade. Conclusion: Collectively, EA dramatically alleviated
AAl-induced cytotoxicity in HK-2 cells. Suppression of AAl-mediated activation of

intracellular NF-kxB/NLRP3 cascade is implicated in its renal protective effect.

[Key words] aristolochic acid I; ellagic acid; HK-2 renal tubular epithelial cells;

NF-«B/NLRP3 cascade
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CEGEEE] XBas (1972—) 5, PR RIRKAHEER, WL BHTs Ryt 228 58 8% . E-mail:
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F)3C (1984—) , B, RIFEER, WL, W7 ARGAYNRTT RSN RIS T R SR
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To explore the mechanism of action of Sishen Pill in the treatment of

colitis-associated colorectal cancer based on intestinal flora
Zhao Lina, Li Jing, Liu Mingyu, Xu Zhili
(College of Pharmacy, Liaoning University of Traditional Chinese Medicine, Dalian 116600,

China)

[Abstract] Objective: Inflammatory bowel disease (IBD) is a precancerous lesion
of colorectal cancer, and Sishen Pill (SSP) has good therapeutic effects on
inflammatory bowel disease. This study explores the alleviating effect of SSP on
intestinal inflammation related colorectal cancer and its possible mechanism.
Methods: The colitis associated colorectal cancer (CAC) mice were prepared through
AOM/DSS and mesalazine (Mesa) was administered as the positive control
medication. Different doses of SSP (4 g/kg, 2 g/kg and 1 g/kg) were given by gavage
daily. The study evaluates its anticancer effects by detecting adenoma number,
adenoma burden, histopathological lesions, and tumor-associated protein expression.
Anti-inflammatory and repairing effects were assessed by body weight, disease
activity index (DAI), spleen index, inflammation-associated proteins, and oxidative
stress indicator expression. The effects on intestinal microbiota were detected by 16S
rRNA sequencing and targeted short-chain fatty acid (SCFA) metabolomics. Western
blotting was used to detect PI3K/AKT signaling pathway and apoptosis-related
proteins. SW480 cells were treated with different concentrations of SSP-containing
serum. CCKS8 was used to detect cell proliferation. The scratch assay was used to
detect cell migration. Hoechst33342 was used to detect apoptosis levels.
Immunofluorescence and western blotting were used to detect PI3K/AKT signaling
pathway and apoptosis-related proteins in cells. Results: SSP significantly reduced

the number of adenomas, adenoma burden, tumor-related lesions, histopathological

[BEEWH] CTEAHETaREARINE (JYTMS20231833)
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damage and tumor-associated protein expression in AOM/DSS-induced mice, thereby
hindering the progression of colitis-related carcinogenesis. SSP can also reduce DAI
score, spleen index, expression of inflammation-related proteins, and alleviate
intestinal oxidative stress damage. In addition, SSP can regulate the structure of the
intestinal microbiota and increase the production of SCFAs. SSP also improved the
proliferation ability and apoptosis level of colon cancer cell line SW480, and inhibited
migration. Western blotting and immunofluorescence assays showed that SSP
regulates the PI3K/AKT pathway and promotes apoptosis in cancer cells.
Conclusion: Our study showed that SSP has a significant therapeutic effect on
enteritis-related colorectal cancer. The mechanism may be achieved by reshaping the
structure of intestinal microbiota, promoting the production of SCFA, and regulating

the PI3K/AKT signaling pathway.

[Key words] colorectal cancer; Inflammation; intestinal flora; Sishen Pills;

PI3K/AKT signaling pathway; SW480
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Limonin relieves TGF-B-induced hepatocyte EMT and hepatic
stellate cellactivation in vitro and CCly-induced liver fibrosis in mice
via upregulating Smad7 and subsequent suppression of TGF-/Smad

cascade

Zhili Yao, Chenxi Dai, Arslan Yusuf, Hui Sun,Xiao Lei, Tiantian Zhang, Xukun

Deng”,Guangwen Shu*

(School of Pharmaceutical Sciences, South-Central University for Nationalities, Wuhan, Hubei,
China)

[Abstract] Objective: Liver fibrosis is a pathological process as a result of
intrahepatic deposition of excessive ECM. EMT of hepatocytes and activation of
HSCs both play important roles in the etiology of liver fibrosis. Methods: Here, we
found that limonin repressed TGF-B-induced EMT in AML-12 hepatocytes and
activation of LX-2 HSCs. Limonin suppressed TGF-B-provoked Smad2/3 C-terminal
phosphorylation and subsequent nuclear translocation. However, limonin exerted few
effects on Smad2/3 phosphorylation at linker region. Mechanistically, limonin
increased Smad7 in both AML-12 and LX-2 cells. Knockdown of Smad7 abrogated
inhibitory effects of limonin on TGF-B-induced changes in both two cells. Further
studies revealed that limonin upregulated Smad7 and declined C-terminal
phosphorylation and nuclear translocation of Smad2/3 to alleviate mouse
CCls-induced liver fibrosis. Conliusion: Our findings indicated that limonin inhibits
TGF-B-induced EMT of hepatocytes and activation of HSCs in vitro and
CCls-induced liver fibrosis in mice. Upregulated Smad7 which suppresses Smad2/3-

dependent gene transcription is implicated in the hepatoprotective activity of limonin.

[Key words] Liver fibrosis; Limonin; TGF-B; Smad; Epithelial-mesenchymal

transition.
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Protective Effect of Ellagic Acid on Aristolochic Acid I-Induced Acute

Kidney Injury in Mice
Yanglu Song, Hui Sun, Qian Fu, Chenxi Dai, Arslan Yusufu, Guangwen Shu”
Xukun Deng”

(College of Pharmacy, South-Central Minzu University, Wuhan 430074, China)
[Abstract]  Objective: To investigate the protectve effect of ellagic acid (EA) on
acute kidney injury induced by aistolochic acid 1 (AAI). Methods: Totally 40
Kunming mice,half male and half female, were randomly divided into four groups:
healthy. model(AAI at 10 mg/(kg my-d)),low-dosageEA(AAI at 10 mg/(kg my-d)+EA
10 mg/(kg mp-d); and high-dosage EA(AAI at 10 mg/(kg my-d)+EA 30 mg/(kg
my-d)).Different dosages of EA were given to mice by gavage daily forl2 days.The
acute kidney injury model was establisthed by intraperioneal injection of AAl starting
from day 7.0n day 12,all the mice were sacrificed for measurement of renal function
indicators such as  renal index,urine  protein,urea  nitrogen, and
creatinine. Hematoxylin-eosin (HE) and Masson staining were performed to examine
renal histopathological changes.Biochemical assay kits were used to detemine
oxidative stress indicators in the kidney inoluding gutathione(GSH),total superoxide
dismutase (T-SOD) and malondialdehyde (MDA).Enzyme linked immunosobent
assay(ELISA) and quantiative polymerase chain reacion (QPCR) were used to detect
the levels of infammatory factors in mice.Western blot and qPCR were used to detect
the expression levels of nuclear factor(NF)-xB and NOD-like receptor protein 3
(NLRP3)-related factors in the kidney. Results: EA signficanly improved renal
function indexes and renal histopatholgical changes in mice with AAl-induced acute
kidney injury,and restored oxidative stress indexes in the kidney to nearly normal
leves.In addition,EA significantly down-egulated the levels of infammatory factors
including tumor necrosis factor(TNF)-a and interleuxin (IL)-1p in the serum of the
nouse model and reduced the transciption of the genes encoding TNF-a and IL-1p in
the kidney.Further experiments revealed that EA considerably decreased the
phosphorylaton levels of inhibior of NF-kB(IkB)a and NF-kB p65 proteins in the
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kidney of the mouse model (P <0.05,P <0.01), and inhibited the transcription and
translation of NLRP3 infammasome components including
NLRP3,.apoplosis-associated speck.-like protein (ASC),caspase-1 and IL-1p.
Conclusion:EA ameliorates AAl-induced acute kidney injury in mice possibly
through a mechanism related to blocking of AAl-induced renal inflammation by

interfering with the NF-kB/NLRP3 pathway.

[Key words] aristolochic acid I; ellagic acid; acute kidney injury; inflammation;

NF-«B/NLRP3 pathway;
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Ellagic acid affects TGF-B-induced EMT in AML-12 cells by

regulating Nrf2 and NLRP3 pathways

Anning Song, Tiantian Zhang, Jing Liu, Xiao Lei, Chuo Wang, Xukun Deng”,
Guangwen Shu”

(College of Pharmacy, South-Central Minzu University, Wuhan 430074, China)
[Abstract]  objective: In this study, we investigated the effect of ellagic acid (EA)
on the epithelial-mesenchymal transition (EMT) of normal hepatocytes of AML-12 in
mice induced by TGF-B and its possible mechanism. Method: The effect of EA on
EMT in AML-12 cells induced by TGF-f was evaluated by cell viability, cell
morphology observation and intracellular ROS level detection. The expression of
intracellular EMT marker proteins cadherin E and vimentin was detected by
immunofluorescence and western blotting. Immunoprinting The expression levels of
Nrf2 and NLRP3 pathway-related factors were detected in cells. Result: The results
showed that EA significantly inhibited EMT in AML-12 cells induced by TGF-f.
Further one results showed that EA could induce the entry of Nrf2 into the nucleus
and up-regulate the expression of its downstream antioxidant genes. EA can also
downregulate NLRP3 inflammatory pathway-related proteins Expression. Conclusion:
EA has an inhibitory effect on TGF-B-induced EMT in AML-12 mouse hepatocytes,
and its mechanism may be related to the regulation of Nrf2 antioxidant pathway

NLRP3 is related to the inflammatory pathway.

[Key words] Ellagic acid; EMT; liver fibrosis; anti-oxidation; inflammatory

pathway
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The effect of novel angiotensin II receptor antagonist TSST on
arterial blood pressure and tension of the isolated thoracic aortic ring

in rabbits

A, R, B, ARG
(LILT R RALA B, W THKIET 116600)
[Abstract] Abstract: Objective: The purpose of the study is to investigate the effect of
angiotensin II (Ang II) receptor antagonist TSST on arterial blood pressure and isolated thoracic
aorta in rabbits, and to explore its molecular mechanism of actions. Methods: The hypertension in
rabbits was induced by Ang II, and then, the effects of TSST at different concentrations through
ear vein injection using the cumulative concentration method. Utilize an isolated rabbit thoracic
aortic perfusion model to measure the tension of arterial rings under various conditions. Assess the
expression levels of Angiotensin II type-1 receptor (AT1R) and MLCK protein in isolated rabbit
arterial rings by Western blot analysis. Employ AutoDock software to perform molecular docking
between TSST and AT R protein. Results: TSST has no effect on normal blood pressure in rabbits
but can reduce hypertension induced by Angiotensin II. TSST does not influence the tension of
vascular rings at rest nor does it induce relaxation in vascular rings precontracted with KCl. TSST
exhibits a concentration-dependent relaxation effect on vascular rings precontracted with
noradrenalin (NA) and Angiotensin II, reaching maximum relaxation at 4x10% M (P<0.01). In
aortic rings stimulated by Angiotensin II, pretreatment with 4x10% M TSST for 1 hour
significantly decreases MLCK and ATR protein levels (P<0.01). TSST can stably bind to AT R.
Conclusion: TSST can inhibit hypertension induced by Ang II in rabbits and significantly relax

isolated rabbit thoracic aortic rings.

[Key words] Angiotensin II receptor antagonist, TSST, AT;R, MLCK
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Theaflavine inhibits hepatic stellate cell activation through
modulating PKA/LKB1/AMPK/GSK3p cascade and subsequent

enhancement of Nrf2 signaling

Qi Deng, Hui Sun, Tiantian Zhang, Anqi Zhu, Xiao Lei, Chuo Wang,
Xukun Deng”, Guangwen Shu”

(School of Pharmaceutical Sciences, South-Central Minzu University, Wuhan, Hubei, China)
[Abstract] Objective: Activation of hepatic stellate cells (HSCs) constitutes a
crucial etiological factor leading to liver fibrosis. Theaflavine (TF) is a characteristic
bioactive compound in fermented tea. It is still unclear whether TF suppresses HSC
activation. Methods: Here, we found that TF attenuated TGF-B1-induced activation
of LX-2 HSCs. TF potentiated Nrf2 signaling in LX-2 HSCs. Knockdown of Nrf2
abrogated TF-mediated resistance to TGF-f1. In addition, TF modulated
LKB1/AMPK/GSK3p axis upstream of Nrf2. Inhibition of AMPK or knockdown of
LKB1 crippled TF-mediated potentiation of Nrf2. PKA promotes LKBI
phosphorylation. Results: In LX-2 cells, TF increased LKB1/PKA interaction without
affecting their contents. Inhibition of PKA abolished TF-mediated potentiation of
LKB1/Nrf2 and crippled inhibitory effects of TF on their activation. TF also enhanced
direct binding between purified PKA-Ca and LKBI proteins in vitro. Molecular
docking indicated that TF showed binding activity with both LKB1 and PKA-Ca
proteins. In mouse primary HSCs, TF elevated LKB1/PKA-Ca interaction, boosted
LKB1 phosphorylation, potentiated Nrf2 signaling and suppressed their spontaneous
activation. Inhibition of PKA or knockdown of LKBI eliminated TF-mediated
induction of Nrf2 signaling and suppression of spontaneous activation of primary

HSCs. Furthermore, TF considerably alleviated CCls-induced liver fibrosis in mice. In
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mouse livers, TF increased LKBI1/PKA-Ca interaction, upregulated LKBI
phosphorylation and modulated its downstream AMPK/GSK3B/Nrf2 axis.
Conclusion: Our findings collectively indicated that TF suppresses HSC activation.
Mechanically, TF elevated LKB1/PKA interaction in HSCs which in turn upregulated
LKB1 phosphorylation and subsequently modulated downstream AMPK/GSK3[/Nrf2

axis.

[Key words] Activation of hepatic stellate cells; Theaflavine; PKA; LKB1; Nrf2
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Pharmacokinetic studies of alkamides, a pair of cis-trans isomers
N-isobutyl-2EA4E,8Z,10E/Z-dodecatetraenamide, from Asari Radix et

Rhizoma by UHPLC-MS/MS
Fujie Cai'!, Hanxue Wang'~, Qi Xie!, Zhejun Xie!, Zedong Xiang', Rui Dang',

Wenkang Liu!, Huida Guan!, Xuemei Cheng', Changhong Wang'”

(1 Institute of Chinese Materia Medica, Shanghai University of Traditional Chinese Medicine, The
MOE Key Laboratory for Standardization of Chinese Medicines, 1200 Cailun Road, Shanghai
201203, China; 2 Shanghai TCM-Integrated Hospital, Shanghai University of Traditional Chinese
Medicine, 230 Baoding Road, Shanghai 200082, China.)

[Abstract] Objective: Asari Radix et Rhizoma (ARR), the dried root and rhizome
of Asarum heterotropoides Fr. Schmidt var. mandshuricum (Maxim.) Kitag., A.
sieboldii Miq. f. sieboldii and A. sieboldii Miq f. seoulense (Nakai) C. Y. Cheng et C.
S. Yang, has been widely used as medicine for thousands of years in China, Korea,
and Japan for resolving the exterior and dissipating cold, dispelling wind and
relieving pain, and warming the lung and transforming rheum. Alkamides refer to a
type of natural product with a unique structure that connects fatty acids (mostly
unsaturated fatty acid chains) and various amines through an amide linkage.
Numerous studies have indicated that these alkamides have anti-inflammatory,
antitumor, antidiabetic, and neuroprotective effects, especially anti-inflammatory and
analgesic properties. It has been demonstrated that alkamides isolated from ARR have
good pharmacokinetic characteristics and pharmacological activities related to the
efficacy of Asarum L. In recent years, more than 9 alkamides have been found in
Asarum. Among these, N-isobutyl-2F,4F,87,10E-dodecatetraenamide (DDA-E) and
N-isobutyl-2E,4E,87,10Z-dodecatetraenamide (DDA-Z), a pair of cis-trans isomers
with considerable content, were representative components. Nevertheless, there is a

scarcity of independent research on these two components, with the majority of the

[#£4 T H] The National Natural Science Foundation of China (Grant No. 82003927).
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268



FEPEHEXPATREEREMMAL X 2024 FERFES FEH-EN

study centering on the pharmacokinetic profiles of DDA-E/Z mixtures, as well as an
initial assessment of their anti-inflammatory and analgesic properties. The
pharmacodynamic effects of DDA-E and DDA-Z are directly related to the
bioavailability and exposure characteristics of DDA-E, DDA-Z, and its metabolites,
which are affected by the absorption, distribution, metabolism, and elimination of
DDA-E and DDA-Z. To thoroughly analyze the differences in pharmacological
effects between the two substances and understand the underlying causes, it is
imperative to examine the absorption and metabolic excretion of the two in vivo.
Method: A rapid and simple method of ultra-high-performance liquid
chromatography-tandem mass spectrometry (UHPLC-MS/MS) was established for
the quantification of DDA-E/Z in rat plasma. The method was validated for selectivity,
linearity, matrix effects, extraction recovery, accuracy, precision, and stability.
Twenty-four male SD rats were randomly divided into four groups (n = 6). DDA-E
and DDA-Z (40 mg/kg) were suspended in 0.5% CMC-Na solution, and then orally
administrated to two groups of rats respectively at a volume of 2 mL/100 g body
weight. Other groups of rats were treated with DDA-E or DDA-Z injection (1 mg/kg)
intravenously by dissolving in 10% dimethyl sulfoxide-normal saline. Approximately
300 pl of each blood sample were collected into heparinized Eppendorf tubes from the
posterior orbital vein at 0, 0.03, 0.08, 0.25, 0.5, 1, 2, 4, 8, 12, and 24 h after
administration. The treated samples were injected into UHPLC-MS/MS for
determination. Pharmacokinetic parameters such as the area under the
concentration-time curve (AUCo—~ and AUCo.»), mean resident time (MRTo—),
elimination half-time (772), apparent distribution volume (Vd/F), clearance rate
(CL/F), maximum plasma drug concentration (Cpax), and peak time (7max) were
processed using the non-compartmental pharmacokinetic data analysis software
program of PK solution 2.0™. Finally, the results were described as arithmetic mean
+ SD. Results: The calibration curves were constructed by plotting the ratio of the
peak areas of DDA-E/Z to IS versus the concentration of DDA-E/Z by using
least-squares linear regression weighted by 1/x2. An excellent linearity was observed

over the range of 1-2500 ng/mL (y = 0.17947x + 0.11342, R2 = 0.9984). The
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intra-day precision (CV%) ranged from 4.41% to 7.98%, and the inter-day precision
(CV%) ranged from 6.23% to 9.64%. The mean extraction recovery rate was in the
range of 101.54-107.64%. Short-term, post-processed, and freeze-thaw stabilities
were determined using the QC samples at LLOQ, LQC, MQC, and HQC
concentration levels. All data met the relevant acceptance criteria (low, medium, and
high concentration levels), that is, £ 15% of the nominal value, except for the LLOQ,
which must be within = 20% of the nominal value. Thus, DDA-E/Z was stable under
predetermined storage conditions. The plasma drug concentrations declined with a
T12 of 2.30 £ 0.82 h for DDA-E and 1.94 + 1.67 h for DDA-Z. DDA-E reached the
peak at 4.33 £ 3.51 h with a Cua value of 589.60 + 147.38 ng/mL after intragastric
administration, by contrast, DDA-Z reached the peak at 0.70 £ 1.12 h with a Cpax
value of 471.84 + 113.76 ng/mL. There were significant differences in the
pharmacokinetic behavior of DDA-E and DDA-Z, with the AUC of DDA-E being
much higher than that of DDA-Z. Following peak concentrations, both blood drug
concentrations decreased, but the decline in E-type drug concentration was slow,
while Z-type drug concentration decreased rapidly and remained relatively low for a
long time. In addition, the 77 value of DDA-E was approximately 1.8 times that of
DDA-Z, indicating a rapid metabolism of DDA-Z in vivo. The significant difference
in MRT in intravenous injection results also confirmed this point. For the oral group
of DDA-E, the Vd/F value was 5.18 = 0.67 L/kg and the CL/F value was 0.026 +
0.000 L/min/kg; for the oral group of DDA-Z, the Vd/F value was 2.35 + 0.42 L/kg
and the CL/F value was 0.033 + 0.002 L/min/kg. For the intravenous administration
group, the value of Vd and CL were 4.44 + 0.41 L/kg and 0.037 + 0.012 L/min/kg for
DDA-E, and 1.56 = 1.66 L/kg and 0.035 + 0.002 L/min/kg for DDA-Z, respectively.
No statistically significant differences were observed between the two administration
ways, suggesting the Vd/F and CL/F were related to the inherent properties of DDA-E
and DDA-Z, not to the ways of administrations. It is worth noting that differences in
Trmax and Vd (VdA/F) between the DDA-E and DDA-Z groups were not statistically
significant due to inter-individual differences in the experimental animals, but

numerically, both indicators showed large differences. Conclusion: In the present
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study, a UHPLC-MS/MS method was established for the determination of DDA-E/Z
in rat plasma. The pharmacokinetic results indicated significant differences in the in
vivo disposal processes of DDA-E and DDA-Z, specifically regarding clearance rates
and bioavailability. It was evident that structural differences could affect the
absorption, distribution, metabolism, and excretion of DDA-E and DDA-Z. Whether
the differences in these in vivo processes are directly related to the differences in their
pharmacological activity and safety is a topic that needs to be investigated further.
Overall, this study conducted a first comparative analysis pharmacokinetic properties

of DDA-E/Z, providing a reference for the clinical applications.
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Human UDP-glucuronosyltransferase 1As catalyze Aristolochic acid

D O-glucuronidation to form a lesser nephrotoxic glucuronide

Dong-Zhu Tu?, Guang-Bo Ge*"

(“ Shanghai Frontiers Science Center of TCM Chemical Biology, Institute of Interdisciplinary
Integrative Medicine Research, Shanghai University of Traditional Chinese Medicine, Shanghai
201203, China.)

[Abstract]  Aim of the study: Aristolochic acids are naturally occurring nitro
phenanthrene carboxylic acids primarily found in plants of the Aristolochiaceae
family. Aristolochic acid D is a major constituent in the roots and rhizomes of the
Chinese herb Xixin (the roots and rhizomes of Asarum heterotropoides F. Schmidt),
which is a key material for preparing a suite of marketed Chinese medicines. For
example, the contents of aristolochic acid D in the roots and rhizomes of 15 batches of
Xixin are very high (ranged from 66.50 pg/g to 121.03 pg/g, but aristolochic acid I is
hardly detected in these samples. Meanwhile, it should be noted that aristolochic acid
D could been detected in 86.6% of 44 marketed Chinese medicines that contain the
plants of Aristolochia species. The relatively high contents of aristolochic acid D in
herbal products have raised safety concerns about aristolochic acid D, especially to its
nephrotoxic potentials. Structurally, aristolochic acid D is nearly identical to the
nephrotoxic aristolochic acid I, with an additional phenolic group at the C-6 site.
Although the nephrotoxicity and metabolic pathways of aristolochic acid I have been
well-investigated, the metabolic pathway(s) of aristolochic acid D in humans and the
influence of aristolochic acid D metabolism on its nephrotoxicity has not been
investigated yet. Thus, this study aimed to investigate aristolochic acid D
O-glucuronidation pathway(s) in humans and to characterize the glucuronidation
kinetics of aristolochic acid D in different enzyme sources, as well as to investigate
the implication of aristolochic acid D O-glucuronidation on its nephrotoxicity.
Methods: The O-glucuronide of aristolochic acid D was biosynthesized and its

chemical structure was fully characterized by both 'H-NMR and '*C-NMR. Reaction
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phenotyping assays, chemical inhibition assays, and enzyme kinetics analyses were
conducted to assess the crucial enzymes involved in aristolochic acid D
O-glucuronidation in humans. Docking simulations were performed to mimic the
catalytic conformations of aristolochic acid D in human
UDP-glucuronosyltransferases (UGTs), while the predicted binding energies and
distances between the deprotonated C-6 phenolic group of aristolochic acid D and the
glucuronyl moiety of UDPGA in each tested human UGT isoenzyme were measured.
The mitochondrial membrane potentials (MMP) and reactive oxygen species (ROS)
levels in HK-2 cells treated with either aristolochic acid I, or aristolochic acid D, or
aristolochic acid D O-glucuronide were tested, to elucidate the impact of
O-glucuronidation on the nephrotoxicity of aristolochic acid D. Results: aristolochic
acid D could be rapidly metabolized in human liver and intestinal microsomes (human
liver microsomes and human intestine microsomes, respectively) to form a
mono-glucuronide, which was purified and fully characterized as aristolochic acid
D-6-0-B-D-glucuronide by NMR. aristolochic acid D-6-O-glucuronidation in human
liver microsomes, human intestine microsomes, UGT1A1 and UGT1A9 followed
Michaelis-Menten kinetics, with the K,, values of 4.27 uM, 9.05 uM, 3.87 uM, and
7.00 uM, respectively. As a result, the intrinsic clearance of UGT1A1-catalyzed
aristolochic acid D-6-O-glucuronidation was estimated to be 302.8 U L/min/mg
protein, which was almost 14-fold higher than that of UGT1A9-catalyzed aristolochic
acid D-6-O-glucuronidation (20.86 1 L/min/mg protein). These results demonstrate
that UGT1A1 was a predominant enzyme responsible for the metabolic clearance of
aristolochic acid D in humans. Docking simulations suggested that aristolochic acid D
could be properly bound into the catalytic domains of UGT1A1 and UGT1A9, with
the binding energy were -7.073 kcal/mol and -7.576 kcal/mol, respectively.
Meanwhile, it was discovered that aristolochic acid D could form attractive catalytic
conformations with UGT1Al, as evidenced that the glucuronyl moiety of UDPGA
was positioned at a distance of less than 5.0 A from the deprotonated C-6 phenolic
group of aristolochic acid D. By contrast, aristolochic acid D was far from UDPGA in

the top two docking poses and created non-catalytic conformations in UGT1A3 with
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the binding energy of -8.39 and -8.35 kcal/mol, implying that aristolochic acid D
acted as a poor substrate but might be a good inhibitor for this enzyme. Actually,
aristolochic acid D exhibited moderate inhibition on the activity of UGT1A3, with the
ICso value of 6.45 £ 0.90 uM. Further investigations showed that both aristolochic
acid I and aristolochic acid D could trigger the elevated intracellular ROS levels and
induce mitochondrial dysfunction and in HK-2 cells, but aristolochic acid D
O-glucuronide was hardly to trigger ROS accumulation and mitochondrial
dysfunction. Conclusion: Collectively, aristolochic acid D could be rapidly
metabolized in human hepatic and intestinal microsomes to form a mono-glucuronide,
which is fully characterized as aristolochic acid D-6-O-B-D-glucuronide. Reaction
phenotyping assays, chemical inhibition assays, and kinetics analyses suggest that
UGTI1A1 is the predominate contributing enzyme for aristolochic acid
D-6-O-glucuronidation in HLMs, while UGTIA9 contributes to a lesser extent.
Further investigations showed that both AAI and high-dose aristolochic acid D could
impair mitochondrial function, but aristolochic acid D O-glucuronide could not
trigger significant changes in mitochondrial function even at high-dose. Collectively,
our findings demonstrate that aristolochic acid D can be rapidly converted by
UGT1As to a non-nephrotoxic glucuronide and then eliminated in the human body,
suggesting that aristolochic acid D has an important detoxification pathway in
mammals. These findings also suggest that aristolochic acid D is hard to trigger
severe nephrotoxicity, which is much different from the metabolic pathways of the

previously reported known nephrotoxin AAI

[Key words] Aristolochic acid D (AAD); O-glucuronidation; UGTI1A1; AAD

6-O-glucuronide.
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Characterization of alkaloids and metabolites in rat plasma and
tissues after oral administration of Zuojin Pill using

UHPLC-Q-TOF-MS

Ze-dong Xiang, Chang-hong Wang”

(Institute of Chinese Materia Medica, Shanghai University of Traditional Chinese Medicine, The
MOE Laboratory of Standardization of Chinese Medicines, Shanghai R&D Center for
Standardization of Chinese Medicines, 1200 Cailun Road, 201203, China)

[Abstract] Purpose: Zuojin Pill (ZJP), a well-known herbal prescription for the
treatment of gastric disorders, consists of Rhizoma Coptidis (RC) and Euodiae
Fructus (EF) in the ratio of 6:1 (w/w). ZJP has been officially listed in the Chinese
Pharmacopoeia to treat liver fire invading stomach syndrome. The chemically active
substances in ZJP are comprised mainly of alkaloids, specifically protoberberine
alkaloids (PBAs) derived from RC, such as berberine (BBR), epiberberine (EPI),
coptisine (COP), and palmatine (PAL), and indole alkaloids (IDAs) derived from EF,
such as dehydroevodiamine (DEH), evodiamine (EVO), and rutaecarpine (RUT).
Modern pharmacological studies and clinical practice have identified ZJP as an
effective agent against gastric disorders by antibacterial, anti-inflammatory, and
regulation of gastrointestinal dysfunction effects, making it in high demand However,
an in-depth understanding of in vivo metabolism and distribution profiles of
protoberberine alkaloids (PBAs) and indole alkaloids (IDAs) in ZJP is lacking. The
aim of this study was to reveal the distribution profile of the major alkaloidal
components and their metabolites in ZJP in vivo to avoid potential organ toxicity due
to accumulation after massive intake. Method: In this study, a method using
ultra-high performance liquid chromatography coupled with quadruple time-of-flight
mass spectrometry (UHPLC-Q-TOF-MS) was developed to systematically screen the
alkaloids and their metabolites in rat plasma and various tissues, including the heart,

liver, spleen, kidney, lung, brain, stomach, large intestine, and small intestine, after

[EiR{E#] Chang-hong Wang, Institute of Chinese Materia Medica, Shanghai University of Traditional Chinese
Medicine, Shanghai 201203, China. Tel: 86-21-51322511, Fax: 86-21-51322519. E-mail address:
wchexm@shutecm.edu.cn
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oral administration of ZJP. For animal experiment, after one week of acclimatization,
the rats were randomly divided into seven groups (n = 3), including one blank group
and six ZJP-treated groups. The ZJP was suspended by normal saline and then given
to rats at a dose of 2.7 g/kg (equivalent to 30 g of crude drug/day for a 70 kg human
body weight) via oral gavage, and the rats of the blank group received an equal
volume of normal saline. The rats were anesthetized with 3% isoflurane, and about
3mL of blood was collected via aortaventralis into vacuum blood collection tubes
with heparin sodium at 0.167, 0.5, 1, 2, 4, and 8 h after administration. The plasma
was obtained by centrifugation at 4000 rpm for 15 min at 4 °C, then stored at —80 °C
until analysis. The various tissue samples, including the heart, liver, spleen, kidney,
lung, brain, stomach, large intestine, and small intestine, were dissected and then
rinsed with normal saline. All the tissue samples were blotted dry with filter paper and
then stored at —80 °C until analysis. The blank plasma and tissue samples were
collected using the same method from the rats in the blank group. Firstly, rat plasma
and tissue samples were pretreated by methanol precipitation. Secondly, data
acquisition was performed by UHPLC-Q-TOF-MS. Then, the Analyst workstation
(AB Sciex, CA, USA) was used for the data acquiring and processing. A compound
information database was constructed by Peakview software and the molecular
formulas of the compounds corresponding to the quasi-molecular ions were fitted to
identify the alkaloids in ZJP and their distribution in vivo by comparing their retention
times, precursor ions, and fragment patterns with reference standards and previous
literature. Results: A total of 33 compounds, including 7 prototype alkaloids and 26
metabolites, were chemically defined or tentatively identified in this work. The
metabolic pathways of PBAs (hydroxylation, oxidation, reduction, demethylation,
demethylenation, glucuronide conjugation, sulfate conjugation) and IDAs
(hydroxylation, glucuronide conjugation) were revealed. 6 prototype alkaloids, BBR,
EPI, COP, PAL, DEH, and RUT, were detected in plasma and nine tissues. Due to
rapid metabolism, EVO was detected only in the heart, liver, kidneys, stomach, small
intestine, and large intestine. Only 7 compounds were found in the brain due to the

limited permeability of the blood-brain barrier. Abundant amounts of alkaloids and
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metabolites were found in the stomach, small intestine, liver, plasma, and large
intestine with numbers of 25, 25, 23, 21, and 21, respectively. The digestive tract,
including the stomach, small intestine, and large intestine, direct contact with the drug
after oral administration, and the compounds can penetrate the barriers and
accumulate in tissues. The liver, with abundant blood flow, was the primary tissue for
drug metabolism, which provides natural conditions for drug accumulation in the
tissues. 16 metabolites, including5-hydroxy-coptisine,

10-hydroxy-dehydroevodiamine-glucuronide, demethyleneberberine-2-O-glucuronide,

columbamine-2-O-glucuronide or jatrorrhizine-3-O-glucuronide,
thalifendine-10-O-glucuronide or berberrubine-9-O-glucuronide,
10-hydroxy-dehydroevodiamine, demethyleneberberine, thalifendine,
columbamine-2-O-sulfite or jatrorrhizine-3-O-sulfite,
demethyleneberberine-2-O-sulfite, columbamine or jatrorrhizine,
10-hydroxy-evodiamine-glucuronide, berberrubine, 10-hydroxy-evodiamine,

8-oxypalmatine, 8-oxyberberine or 8-oxyepiberberine, were found in the liver,
indicating a propensity for their hepatic distribution. Their liver toxicity should
receive further attention to avoid potential side effects. Conclusion: The present study
clarified the tendency of hepatic distribution of PBAs and IDAs and their metabolites

in ZJP, providing important data to further ensure the safe use of ZJP.
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Cigarette smoke up-regulates thromboxane A; receptor in rat

mesenteric artery via AMPK/SIRT1 and MAPK/NF-kB pathways

Qian Li, Yumeng Chen, Xuyan Wang, Xinya Xu Jiping Liu, Bin Wang, Chuan Wang"
(Shaanxi University of Chinese Medicine, Xianyang 712046, China.)

[Abstract] As 1s commonly known, smoking cigarettes increases the risk of
cardiovascular disorders. It is unclear how cigarette smoke causes cardiovascular
illnesses and the underlying biological pathways. The present study attempted to
answer this question by rat mesenteric organ culture artery segments with
DMSO-soluble smoking particles (DSP) in vitro and exposure of whole rats to
cigarette smoke in vivo. We hypothesized that cigarette smoke upregulates
thromboxane A; receptors, which are involved in the pathogenesis of vasospasm, via
the AMPK-SIRT1 and MAPK/NF-kB. The in vitro results showed that DSP increased
the protein expression of thromboxane A» receptors, and DSP also dose- and
time-dependently enhanced thromboxane A receptor-mediated vasoconstriction.
Furthermore, DSP-induced increased production of the protein and vasoconstriction
of thromboxane A> (TP) receptor were markedly attenuated by the activation of
AMPK-SIRT1 or the inhibition of MAPKs/NF-kB. The results showed that cigarette
smoke exposure (CSE) for eight weeks increased both blood pressure and TP receptor
agonist-mediated vasoconstriction. CSE also enhanced the expression levels of TP
receptor, p-ERK1/2, p-JNK, and p-P65 proteins, but decreased p-AMPKa and SIRT1
protein expression. The SIRT1 activator resveratrol could reverse the cigarette smoke
exposure’s effects on blood pressure and vasoconstrictions in vivo. The study
concludes that cigarette smoke up-regulates TP receptor via AMPK/SIRT1 and
MAPK/NF-kB pathways, It could lead to vasospasm and the emergence of

cardiovascular illnesses linked to cigarette smoke.

[Key words] Cigarette smoke, Vasoconstriction, Thromboxane A receptor,
AMPK/SIRT1, MAPK/NF-«B
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Hepatocyte oncosis induced by Sophoraflavanone G through calcium

overload and its preventive strategies

Jing Liu, Congwei Wang, Yuruo Gong, Han Li, Mingzhong Jiang, Xinzhou Yang,
Xiaojun Li"

(School of Pharmacy, South-Central Minzu University, Wuhan, Hubei Province, 430074)
[Abstract] Aims: Prenylated flavonoids are common constituents of traditional
Chinese medicines in the Leguminosae and Moraceae families, such as Sophora
flavescens and Artocarpus heterophyllus Lam. These compounds have been
associated with liver injury. However, the underlying mechanism of this
hepatotoxicity remains elusive. This study aims to investigate the mechanism of liver
injury and to identify the corresponding therapeutic strategies. Methods: The effects
of Sophora flavescens extracts, and monomer compounds on the viability of HepG2
cells were determined by the CCK-8 method. The morphological changes of HepG2
cells were observed by optical microscopy and transmission electron microscopy
(TEM). The impact of Sophoraflavanone G (SFG, a prenylated flavonoid) on the
mitochondrial membrane potential of HepG2 cells was assessed through JC-1 flow
cytometry. Porimin expression was determined via Western blot analysis. The oncosis
inhibitors were used to determine how SFG leads to the death of HepG2 cells. Due to
the high content of prenylated flavonoids in Sophora flavescens extracts, liver injury
was induced by it in BALB/c mice. The mice were treated with the CYP2E1 inhibitor
4-MP and the membrane protector PEG3350 individually and in combination. The
treatment effect was judged according to the survival status, survival rate, serum
indexes (ALT, AST, TG), and liver HE staining sections of mice. Results: Prenylated
flavonoids, represented by SFG, mainly cause HepG2 cell oncosis characterized by
the volume of cells increased, intracellular vehicle formed, plasma membrane
bubbling and loss of cell viability. TEM results showed that the HepG2 cell
membrane ruptured and the endoplasmic reticulum vesiculated after SFG

administration. It was found that after the administration of SFG, the release of lactate

[EIfEE]  E-mail: Ixj@mail.scuec.edu.cn
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dehydrogenase increased, calcium levels and the mitochondrial membrane potential
decreased, which was consistent with the related indexes of oncosis. The Ca?" chelator,
4-MP, as well as 4-PBA and PEG3350, inhibited the cellular morphological changes
and increased cell survival. An administration of 100 mg/kg of Sophora flavescens
extracts resulted in hepatic injury in mice. The survival rate was 11.1%. Serum ALT
and AST increased significantly. HE staining of liver sections showed that there were
interconnected bridging necrosis bands formed between the portal areas and a
disordered arrangement of hepatic cell cords. After treatment with 4-MP or PEG3350,
the condition of the mice was improved to varying degrees. 4-MP and PEG3350
increased the survival rate to 87.5 % and 50 %, respectively, and the combination
treatment increased the survival rate to 75 %. The levels of
xzyang(@mail.scuec.edu.cnserum ALT and AST showed a decreasing trend. The liver
morphology was restored to normal. Conclusions: The mode of hepatocyte death
induced by prenylated flavonoids represented by SFG is oncosis. The metabolism of
these compounds by CYP2EI induces endoplasmic reticulum stress and calcium
overload, which further leads to cell death. Importantly, 4-MP and PEG3350 have

shown promising therapeutic effects, indicating their potential for clinical application.

280



FEPEHEXPATREEREMMAL X 2024 FERFES FEH-EN

Resveratrol restores palmitic acid induced llipid accumulation in

HepG2 by acetylation-mediated lipophagy

Kaihong Zhao'*, Bai Xue®**, Qiuyue Liao', Haiyang Zhao', Liangwei Li',
Xinrui He', Xiaojun Li""
(chhool of Pharmaceutical Sciences, South-Central MinZu University, Wuhan, Hubei Province,

430074, *School of Nursing, Tongji Medical College of Huazhong University of Science and
Technology, Wuhan,Hubei Province, 430030)

[Abstract]  Objective: The purpose of this study is to explore the mechanism of
acetylation-mediated lipophagy on the clearance of lipid droplets in hepatocytes after
resveratrol treatment. Methods: Palmitic acid (PA) was used to induce lipid droplets
in HepG2 cells to simulate non-alcoholic fatty liver disease (NAFLD) caused by a
high-energy diet. The deacetylase agonist resveratrol (RSE) was administered.
Deacetylase inhibitor (EX-527) was used to antagonize the effect of RES. Oil red O
staining was used to evaluate the effect of RES on lipid droplets in the cell fatty liver
model. Adenovirus  expressing mCherry-GFP-LC3B  fusion protein and
1,6-Diphenyl-1,3,5-hexatriene ((DPH) were utilized respectively to label the
autophagosome membrane protein LC3B and lipid droplets, with the aim of
evaluating the effect of RES on autophagy and lipophagy. Western Blot (WB) and
Immunoprecipitation (IP) were used to explore the mechanism of the protective effect
of RES on high-energy diet-induced fatty liver. Results:Lipid droplets accumulated in
cells induced by PA for 8 hours. Notably, the number of lipid droplets in RES-treated
cells was significantly reduced. Fluorescent protein labeling results demonstrated that
after 24 hours of RSE treatment, the number of autophagosomes in cells increased,
and the co-localization of lipid droplets and autophagolysosomes was markedly
enhanced, thereby strengthening the lipophagy effect of cells. However, under the
impact of chloroquine (CQ) and 3-methyladenine (3-MA), this potent effect of
resveratrol in diminishing lipid droplets disappears. The autophagy-promoting and

lipophagy-inducing effects of resveratrol were both suppressed, following the

[EHfEE] E-mail: Ixj@mail.scuec.edu.cn, baixue@hust.edu.cn
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administration of EX-527. Subsequent investigations demonstrated that, RSE
conspicuously enhanced the expression of autophagosome membrane protein LC3-II,
and the degree of acetylation of autophagy-related proteins ATG7 and LC3B was
notably decreased. Conclusion: RES can significantly reduce the content of lipid
droplets in hepatocytes and improve fatty liver caused by high-energy diet. The
lipid-lowering effect of RES is achieved by promoting lipophagy through the
autophagy pathway. Acetylation is an important factor affecting hepatocyte lipophagy

and improving fatty liver.
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Study on the dual effects and mechanisms of toxicity and efficacy of
Diosbulbin B based on combined bioinformatics analysis of

double diseases

Zhao Jin-Quan, Li Hui-Jun"
(State Key Laboratory of Natural Medicines, China Pharmaceutical University, Nanjing 210009)
[Abstract] Objective: Adverse events from traditional Chinese medicine (TCM)
sometimes happen, raising ongoing concerns about the safety and efficacy of TCM in
the global arena. It is crucial to comprehensively grasp the implications of TCM
toxicity and efficacy from a scientific perspective, and elucidate the molecular
mechanisms underpinning the relationship between toxicity and efficacy. The tuber of
Dioscorea bulbifera (DBT) is commonly utilized in managing lung cancer, with
recurring instances of liver damage reported. Diosbulbin B (DIOB) serves as the
primary hepatotoxic and anti-tumor element of DBT, with unclear targets and
mechanism of toxicity and efficacy. Based on combined bioinformatics analysis of
double diseases, this study identified the shared targets of DIOB toxicity and efficacy,
elucidated the mechanisms behind DIOB toxicity and efficacy, and offered valuable
insights for the safe clinical use of DBT. Method: First, the hepatotoxic effect of
DIOB were evaluated in ICR mice in vivo and HepG2 HL-7702 cells in vitro through
histological examination, biochemical assessments, and cytotoxicity experiments,
establishing a 'dose-time-toxicity' relationship both in vivo and in vitro. After
assessing the safe dosage both in vivo and in vitro, the effectiveness of DIOB against
non-small cell lung cancer (NSCLC) at the established safe dosage was investigated
through observation of subcutaneous tumor progression, cell cycle analysis, and

apoptosis assessment using a xenograft tumor model in nude mice as well as A549
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and PC-9 cell lines. Secondly, mice with DIOB-induced liver injury underwent liver
transcriptome sequencing, NSCLC clinical data was acquired from the GEO database,
and genes associated with NSCLC and drug-induced liver injury were
cross-referenced with the Comparative Toxicology Database and GeneCards. And Yin
Yangl (YY), identified as a common key gene in liver injury induced by DIOB and
NSCLC, was selected through integrated bioinformatic analysis. Then, KEGG
analysis was employed to scrutinize the pathway of hepatotoxicity and anti-NSCLC
of DIOB, whereas RT-qPCR, Western Blotting, immunohistochemistry,
immunofluorescence, and other techniques were utilized to explore the alterations in
expression of pertinent genes modulated by YY1 both in vitro and in vivo.
Furthermore, knockdown and overexpression systems were established in vitro to
validate the toxicity and efficacy mechanism of DIOB. Subsequently, mice model of
in situ lung cancer was created to evaluate the hepatotoxicity and anti-NSCLC
effectiveness of DIOB in the same organism, the 'dose-toxicity-efficacy' relationship
was identified, outlining the mechanism of toxicity and effectiveness of DIOB
mediated by YY 1. Finally, in normal mice, both toxic and therapeutic doses of DIOB
were given to track the levels of DIOB in different tissues at various time intervals
over a 48 h, elucidating the toxic and effective properties of DIOB through the lens of
drug distribution. Results: DIOB had specificity for the liver and lungs, prolonged
oral administration could lead to hepatotoxicity and pulmonary toxicity and
hepatotoxicity occured more frequently than pulmonary toxicity, possibly due to the
liver's exceptionally rapid metabolic rate. YY1 is a shared target of DIOB-triggered
cholestatic liver damage and DIOB anti-NSCLC. High-dose DIOB targeted to
increase YY1 expression in the liver, suppressed bile acid secretion, and promoted
liver cholestasis, initiating in the early phases of liver damage and perpetuating the
advancement of liver injury. A safe dose of DIOB that inhibited the upregulation of
YY1 in NSCLC could exert an anti-NSCLC effect by triggering cell cycle arrest and
apoptosis in NSCLC both in vivo and in vitro. Conclusion: This study scientifically
elucidates the common target and correlation mechanism of the toxicity and effect of

DIOB, and provides the exact basis for the clinical rational application of DBT.
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Advances in exploring the material basis of the efficacy and
toxicity of traditional Chinese medicine based on molecular

self-assembly theory

Baoxin Zheng , Aihua Liang *
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of Chinese Materia Medica, China Academy of Chinese Medical Sciences, Beijing, 100700,
China)
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[Abstract] The rise of nanotechnology research and application in the field of
traditional Chinese medicine(TCM) has facilitated the elucidation of the material
basis of the efficacy or toxicity of TCM. Molecular self-assembly is a process in
which regular and complex ordered structural systems are formed by spontaneous
arrangement of molecules through non-covalent bonding force interactions. The
application of Chinese medicines, whether in single or compound form, faces the
problem of complex composition and unclear mechanism. Self-assembly can occur
between TCM components or between TCM components and in vivo components,
thus causing changes in the structure and content of pharmacodynamic or toxic
components. Comprehensive investigating and utilizing the self-assembly behavior of
TCM components can not only enhance the efficacy and reduce the toxicity of TCM
components, but also further improve the in-depth understanding of the material basis
of the efficacy or toxicity of TCMs. In this review, we conclude the current status of
self-assembling behavior of TCM molecules, including the types of self-assembled
precursors, the types of self-assembled structures formed and the therapeutic
applications in related diseases. Secondly, we discuss the screening, design strategy
and application of self-assembled components, as well as the outlook on the joint
application of self-assembly with other technologies. Finally, we analyze the
challenges and future directions of nano-self-assembled drugs of traditional Chinese
medicine for the treatment of diseases, which provides a reference for the

modernization research and application of traditional Chinese medicine.

[Key words] Self-assembly; Traditional Chinese medicine; Design strategy;

Potentiation and toxicity reduction; Material basis
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[Abstract] Under the guidance of Chinese medicine theory, the traditional measures
to reduce the toxicity of traditional Chinese medicines (TCM) are mainly controlled
by the cultivation of medicinal herbs, concoctions, decoctions and dosage, etc., while
the toxic components of TCM are often characterized by their low content, invisibility,
and difficulties in enrichment and isolation. With the development of cross-cutting
science and technology related to traditional Chinese medicine in recent years, new
techniques for the enrichment and separation of toxicity-related substances in
traditional Chinese medicine may further promote the safety research of traditional
Chinese medicine. Molecularly imprinted polymers have clear advantages and broad
application prospects in the analysis of trace or micro-volume substances and the
separation of toxic components in traditional Chinese medicines due to their specific
recognition of small molecules and tunable binding ability. Molecularly imprinted
polymers are formed by self-assembly of template molecules with monomers of
traditional Chinese medicines under the action of an initiator, washing out the
monomer molecules, and then forming polymers with special binding sites through a
co-polymerization process, which can be functionalized by introducing different kinds
of responsive groups. This paper mainly introduces the preparation principles and
methods of molecularly imprinted polymers, summarizes the classification and
application modes of functionalized molecularly imprinted polymers related to the
study of toxic substances in traditional Chinese medicine in the past five years, and
provides an outlook on the research difficulties of molecularly imprinted polymers in
the reduction of toxicity in traditional Chinese medicine with a view to providing a
reference to facilitate the fundamental analysis of the toxic substances in traditional
Chinese medicine and the development of applied research on toxicity reduction

measurcs.

[Key words] Molecularly imprinted polymers; Traditional Chinese medicine; Toxic

substances; Enrichment and separation; Toxicity reduction measures
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MBI TN I < RS /1 S J3 400 P e B A T A PR VLA BT 52

EMS Y2 BN, B, gAY, s

(LA E N AR ZE S R P BB 2EE, dE 100048;
2RI SRR A AERE, dba 100853)

[FE] BH: NS MR (BSHXG) A 4 2% 955 /N 5 5 4H i e 72 18 1%
FIREVE MG ¥k L MPP+ESH PC12 MR, KA CCKS8 VAR
BSHXG 5 Zj Il iE X 25 R R E MM, LK a-syn. CDKS Fl MMP9 & 3%
15 ST MPTP 53 WL 2% PD /N AL, BEAL 73 97 B 4H  MPTP 21, Madopar
ZUF0 BSHXG ik, W miflEdH. EEEESZ 14 R, BUH/ANR KRB, %
985 25 H6IFE AR a-syn TH. Tbal %6, &t H ENZEER I CD147. MMP9,

CDKS5 #1 GFAP HE A&KIE. G55 IS4 REH], 1.0mM KA MPP 41 i
TIE 50% /AT, RN ARG . 5 MPPIEMALELEL, 20%iK % BSHX
S P MLTEMMLE 18 0R(P<0.05); 5 MPPERIZ LA, 30%IKE BSHX & 24 1ML
TE YIS 1 BER(P>0.05), It 20%BSHX & 25 MIE1E NERIZH, 5%52
MIERMCREEH, 10% 5 MIENTHIREH . 5 MPPIERA AL, 30%HK FE 1
2 W MIE MG /12T (P<0.05), ¥R I N3 2 w254k
[E. 5 Control 41tb%, MPP*Z IL-10 Fil TNF-a FRiAK P E(P<0.01); 5
MPP*Z Eb A, BSHX-L ¥ E 424 M35 1L-10 FIE AT THE . TNF-o ik 7K T B
(P<<0.01); 5 BSHX-L #1Eb#, BSHX-H 41 IL-10 FiL/KFTFE. TNF-a £ikK
FREK(P<<0.01). 5 Control 41Lt#E:, MPP*4l a-syn. CDK5. MMP9 & H3RIA
IR (P<<0.01); 5 MPP*4 b4, BSHX-L WK & 251135 a-syn. CDK5. MMP9
| AREYEE(P<0.01); 5 BSHX-L 4%, BSHX-H 4 o-syn. CDK5. MMP9
W ERIEBIPEAIN(P<0.05). Bh) 56 e 5Ot 45 K W], 5 Control ZLHL#EL, MPTP
H a-syn. Ibal FIAFEIMIN. TH FiX & EBEKP<0.01); 5 MPTP 4 L#,

BSHXG &4 o-syn. Ibal FAFEMEIL. TH REZEHAEP<0.01); 5
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BSHXG &7 &4 L, BSHXG mifll& 4l a-syn. Ibal KA &KL, TH K&
TEIEP<0.01). HEHEESREY, 5 Control ALLE, MPTP 4% AEAH
K H CD147.MMP9.CDKS5 Fl GFAP £iA )5 (P<0.01); 5 MPTP 4iLb%%,
BSHXG 1% . &7 &4l CD147.MMP9.CDKS5 1 GFAP ik B (P<<0.05).
SE18: N IE MURIURL BE A% HE 15] /NI 0T 4 I S B 14T, BERAER 2E DR A S REAH DG 2
FIIE, R a-syn PD Ji B2 H0iE kR, AT &K 3% DA BEFR & oiRy E .

[REEF]  MHARN: ANEEMLRORL; NIRRTy

Study on the mechanism of Bushen Huoxue Granules on immune

regulation of microglia in Parkinson's disease

[Abstract] Objective: To explore possible mechanism of Bushen Huoxue Granules
(BSHXG) on the immune regulation of microglia in Parkinson's disease. Methods:
An MPP+- induced PC12 cell model was established, and the CCK8 method was used
to investigate the effect of BSHXG containing serum on the expression of
inflammatory factors, as well as the expression of a -syn, CDKS5, and MMP9
proteins. Establish PD mouse model induced by MPTP and randomly divide it into
control group, MPTP group, Madopar group, and BSHXG low, medium, and high
dose groups. After continuous gavage for 14 days, the substantia nigra of the mouse
brain was removed, and the fluorescence intensity of a-syn, TH, and Ibal was
detected by immunofluorescence. The protein expression of CD147, MMP9, CDKS,
and GFAP was detected by Western blotting. Results: The results of the cell
experiment showed that the MPP+ cell viability at a concentration of 1.0mM was
around 50%, indicating that it was the optimal modeling concentration. Compared
with the MPP+ module, the serum containing 20% BSHX showed the strongest cell
viability(P<0.05); Compared with the MPP+ module, the cell viability of BSHX
containing serum at 30% concentration decreased(P>0.05). Therefore, 20% BSHX
containing serum was used as the high concentration group, 5% containing serum as

the low concentration group, and 10% containing serum as medium. Compared with
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the MPP+ group, cell viability significantly increased(P<0.05) at a concentration of
30% Medopa, which was used as the concentration for the Medopa positive drug
group. Compared with the Control group, the MPP+ group showed increased
expression levels of IL-10 and TNF-a(P<0.01). Compared with the MPP+ group,
BSHX-L group showed an increase in IL-10 expression level and a decrease in TNF-a
expression level(P<0.01). Compared with the BSHX-L group, the expression level of
IL-10 increased and the expression level of TNF-o decreased in the BSHX-H
group(P<0.01). Compared with the Control group, the MPP+ group showed increased
expression of a-syn, CDKS5, and MMP9 proteins(P<0.01). Compared with the MPP+
group, the protein expression of a-syn, CDKS5, and MMP9 in BSHX-L was
significantly reduced(P<0.01). Compared with the BSHX-L group, the expression of
a-syn, CDKS5, and MMP9 proteins in BSHX-H group was reduced(P<0.05). The
immunofluorescence results of animal experiments showed that compared with the
Control group, the MPTP group showed an increase in the expression levels of a-syn
and Ibal, and a decrease in the expression level of TH(P<0.01). Compared with the
MPTP group, the low-dose BSHXG group showed a decrease in the expression levels
of a-syn and Ibal, and an increase in the expression level of TH(P<0.01). Compared
with the low-dose BSHXG group, the high-dose BSHXG group showed a decrease in
a-syn and Ibal expression levels and an increase in TH expression levels(P<0.01).
The results of Western blot showed that compared with the Control group, the
expression of inflammation related proteins CD147, MMP9, CDKS, and GFAP was
increased in the MPTP group(P<0.01); Compared with the MPTP group, the
expression of CD147, MMP9, CDKS5, and GFAP was reduced in the low, medium,
and high dose groups of BSHXG(P<0.05). Conclusion: Bushen Huoxue Granules
can target the immune regulation of microglia, reduce the expression of inflammatory
factors and inflammation related proteins, accelerate the clearance of PD pathological

products a-syn, and thus exert a protective effect on DA neurons.

[Key words] Parkinson's disease; Bushen Huoxue Granules; Microglia; Immune

regulation
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[WE] B 2= % FESR(Xiyanping Injection, XYPI)A& 75 7] i & Mk 1 26
B rEREtE . RAA M MR ST SN R RN ik /N — Ik
B fikiE 5 500 mg-kg ' XYPI, #VIMEE 14 K, HiE XYPL & 5A H LR SR
PERI R . HbAh, 172 SR 1 A5 XYPL F KRS A Wistar K RAK P,
1h 1 5h J5 73 A B, W0 I B i T BRI AL SR ), 534 B i, Wl
EMIE P IMEFSMAEASE. B0, ¥ 14 FlR. 172 FBAER XYPI
AL I - G K S N R A P, 53— O i i S A 3 R KR vt B
REHSZ 1R, B85 3 KRG, KIERME S EHLREAZ . &5

i1 /N BRI AR, R PR 3.5 50 7 f5 7B ) XYPL & 5% A /IR K
A UL, HATIN AR N e S B A E L Ml N . R I
BRFIE 7 510 XYPL AN RN RURAE SVEREME RO, 4k SR B A 235
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Experimental study on the safety of Xiyanping injection
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[Abstract] Objective: To determine whether Xiyanping Injection (XYPI) induces
acute toxicity, in vivo haemolysis, vascular irritation and pseudoallergy reactions in
rodents animals. Methods: Mice were given a single intravenous injection of 500
mg-kg! XYPI and closely observed for 14 days to determine whether XYPI had a risk
of inducing acute toxicity in mice. In addition, 1/2 stock solution and 1x stock
solution of XYPI were injected intravenously into Wistar rats, and blood was
collected after 1 and 5 hours to measure the red blood cell count and haemoglobin in
the blood, and serum was additionally separated to determine the amount of trace free
haemoglobin in the serum. In addition, 1/4 stock solution, 1/2 stock solution and
XYPI stock solution were injected into one marginal ear vein on one side and saline
into the other marginal ear vein as a control in rabbits, and the drugs were
administered once a day for 3 consecutive days to detect pathological changes in the
injected blood vessels and their surrounding tissues. Finally, the mouse pseudoallergy
reactions model was used to determine whether the clinical 3.5-fold and 7-fold doses
of XYPI induced pseudoallergy reactions in mice, and to determine histamine levels
and pathological changes in the ears, lungs and small intestine of mice. Results:
Seven times the maximum clinical dose of XYPI did not induce acute toxicity in mice
and there were no significant abnormalities in body weight or liver and kidney tissues.
Various concentrations of XYPI did not induce haemolytic reactions in rats or
vascular irritation in white rabbits. In addition, different doses of XYPI did not induce
a significant auricular blue staining reaction in mice, there was no significant increase
in histamine levels in vivo and the structure of ear, lung and intestinal tissues was
normal. Conclusions: In preclinical studies, increasing doses and concentrations of
XYPI did not result in notable acute toxicity, hemolysis, vascular irritation, or

pseudoallergy reactions.

[Key words] Xiyanping Injection; Hemolytic reaction; Vascular irritation;

Pseudoallergy reaction
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L3-8 Meta 00T WIERZG B2 7310082 (0 E S8 RURLIE T i 4%
27 BB I

W, KARE, mE, KRR, SR
(HEh R R 2B b B iU LB BE e ;T iagh iR fi e 2522386, Wb i
430016)
(FEE] HW: WR 2 AR 55855 S5 5 AR e 3 BUR 8 R A RE
Fm R RIE WA Wk Mg SR . PHERIR YT I 28 APt Gy 32, RIS
B0 1 SR AR BT Wiy 24500 LA B BT VAR VR TT (AR AE K IR T i f v,
B G IUEREM AN, BRI AERRITRCREE. FE AR 2
MR AR [ S B A Y [ 525 Thesium chinense Turcz. EEHL A HilE. P
A 001 e 200 A 5 45 22 o 24 BRAE P o B SRR FH 1 RR B2 B E e A 1 57,
HABIFIRERE R LR TR, AT 2SR5 . B R SR K
B Wi B, A REESEX T SRR ML AR AR AT 7 2T
Y58 Y 20 FlR AL RS, CLHE 6 FHAEABN. 4 FREEEA . 3 FhE HLER UL H AL &9,
{EIX 48 57y B EARAE AL R 5 i AR AT BRAIR S o T 0, ASHT 78 I BAAE
BAES NI IERE L, 28512 Meta 00T, IS 2B A4y TP RR, &
X T SRR L8 5 il 98 2 18] BV EAE A BLA BEATIR AN 20 AT Jiik: il iH 5
PR RZANEARE, 456 T TR SCHUEENE, R 10T H SRR SR .
PR FEBEALN HRSEES, HERR 145 RS B BV SR I A S s A . A8
RevMan 5.3.5 BT E G b, AL 7 RAER T HIARAL . i PubChem Al
SwissTargetPrediction £ ZE Tl 1 SRR Mo IR AL, 456 STRING %
Yo PER S B - AT ELAE 2%, JFiEid OmicShare TR 24T GO 1 KEGG &
& HT. b4, iEH WeMol Cloud V- & 3T 70T X il 558 AN 8 T
WAL [ 922 42 5%, 45 R on B SBURLER& H AUA T BE W32 PRI i
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IL-6. IL-1B. CRP. TNF-a fl PCT /K~F. @it EWME B2, FRATEE T 283
AN ET S IIURLANNG 98 9697 AH DR A TEFE S £, R T Aar-HE RN 45 . GO il KEGG
PARIIECVINNPE Sl (SR Co Y - ANNE S IS u N I (IR 98 AN DR T A W I E
B0 S A R R R Ao — D IOAE TG L S B R TR A
HAER . Gh: 1 SORLIE I 1855 28 PR R S I S B A ) 2 R O LA 6 A
SRR, JLE PR RS 5 TR PR ELAR RO IR B AR AL T 432 THI 1Y
R o AHIT 78 0 A SRMURLEE I 2 V7 Hh SN S it 1 BRI, IR b 25 EAR
WA SR T R A I T J7 1)
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GED /R A e o 1| S P = R ST
SR E R ER S AR L, JEE 100039 2. AR H R 2558, Jba 100069
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Hh 24 22 2 P R A 5 7 R 24 B AR B 2 A RV B 47 7 THT SRR« 2% (A1 A BE
TEAERT I “H 37 h 252 Vv K XU B 42 07 T B B GO R, $RHE T
W2 [ A B R SR I AN (A R R = R R A AR N B 1S, BT RE T
ZRE e TR A (R A SO O A5 i AR IR SR LA R 200 H 24
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¥, HETIRIER B P AR TR E S AVE IR R E S 48U 0 1 2
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BERWBES. EHRAFARBH¥BALRERRET
Wnt/B-catenin {5 58 B % ST

AT ML skAg !, BREE T REEAR T, RS RFP i R
CLAREE R R A AR R~ e B P R R P R SE i S, AR AR 350108;
2. BB CSRMER . mEERIRE T UIRREE P, R ARM 350001)

(WE] HE: LEEHRRERTALEENIZEGERS, REPiR. b
FAAGUEAER, AR TIRITIR A . kAR . SCUVE RS AR, ZREHE
RTINS AR L FH 32 B FL A A PR R SR ], AR B3 RS AN EE R AS Bl o AT SE 0L
K NGB BRI Z M HTR-8/SVneo 0. iHE &Y. SRR A%, &
21 4y 7~ -8 B R SR T SO AR B A OSSR L L . ¥R (D) A 0. 12,5,
25.37.5 uM X 5 ) AL B HTR-8/SVneo i 24 h J& #6304 iU /741 LDH
BEBUKF. (2) 0 F1 25 uM A HHZR AL H HTR-8/SVneo 41l 24 h 54T
MeRIP-seq, 7 5 moA EIHEDE & 48 @ TE N moA HEF T, Hisid s+
SHER > FEI IR B R S moA PR T A EA/ER . (3)0 F125 uM
K EE R E LI HTR-8/SVneo 4l 24 h J& #E4T & A BRI R, 43 319%
e R 22 S 3R IA B AR . (4 BT A4 ROS & &A1 y-H2AX
IV EAL LR DNA 3475 0R 700, RR4EHI N Ca® & it SRR A7 /K P
AL T A 368 35 P 2 A8 F L TR P DATEA ZR R4 Th BE - (5 ORT-qPCR Fll Western Blot
Rl Wt 5530 o 200 ) SR B O AR DGR R AN 2 1 R IE KT R (D)
A R R AL HTR-8/SVneo 4 il J5 . 35 #0140 a3 /), FF 39 0 LDH B JBOKF- .
(2) MeRIP-seq fii% i 4039 257 m6A B[R, GO fl KEGG 44 HAE
& Wnt VERZAREME. Wnt HASE . BEEES, JFEEH FMRL 2
HTR-8/SVneo A m6A FFEALIIEEHIER T . (3) &AM SR 4
AASEH 62 N EFRIEEAM 476 M ERREREY, FEL K Wit 5518
B BEERARAZ R AR . (4) KRR R AN ROS & &M y-H2AX
KRN, R Ca¥ B, FEERRARIBFE LT ECE N, BRI, 24
FIARThRERRIG .  (5) ZREH RIS, 5 Wnt (5510, 4008 AR
WA K mRNA FIEAREKPFRESE. i LRERRTHES
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HTR-8/SVneo A A FHEE RN, FERUM AL DNA 4545 A2k 44 D e e
5. T ZHETEHR Wnt/B-catenin 15 T IS E 1EE S 5 H B Z 4
HTR-8/SVneo 40 4 5 .

[oEA] KXWEH R, AFEFM:; Wnt/B-catenin 1§ S B, K& &E#H, 24
RLAK T e e A5
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FRF H R AE PI3K/AKT 1558 B0 45 H AR a7 1E A

XEERT, AR, A, -, VPR, fREarT
QLT BEZR B, 10748 RIET 116600)
(FHE] B PR R T R 8 B e TT 1 F T RERONLE] . 7. 3%
120 FUNRBENLA AIER A, BRI, Ak PR R B RFEA S0 hi
M. BRIEEHS, HARHAWA 1,2- =% (1,2-dimethylhydrazine, DMH)/ 55
IR IR E(dextran sulfate sodium, DSS)EEA 5 T 7. 45 7 de /N R o 1 2H RIS
RN 3 s TR RRZRTRK, & s ARRIELL I B 45T 160 80, 40
mg/kg T TFH R EIHBRA T 300 mgkg, BH 1k, &L 10 .
WL IR0/ N AR &, B 5 shF5 $(disease activity index, DA), BEIE/NBRHE
I E], SE(E S KR, SR KA mTe4G R HE Je il gt/ 4 B
ZURBARAL s SRR IS I H 2 T A EE B 67 (Ki67) B HERIEK
V. Western blotting 7246 I8 25 (9 PI3K F1 AKT MR A RIA L. G558 DAI
SRR, HIEHAMLL, BAA/NR DAL YE4THE(P<0.05); SR AL,
FLRF R 4L(P<0.05) 5 370 HrBE 2 (P<0.01)/N i DAT Y43 FRA% . B3/ N ek
IF SRR R, SIERAAMLL, BERZH B/ NERHE i (] B R4 5 S
FLL, Tk H 2R 5 R VDRI ZH /N BRI (R B B AE K (P<0.05). 45K
GREIR, HIEWAMI, SRR KEYR: SHAHMIL, fkFH
ARV IRALN RS B K K (P<0.05); IR AL, 1IEH 4/
RS A IR S A IR, AN HES ST, AL S5 I 20 i th 0 A S A A, A
FEFUAKRIN, Forbray O e v S iR SRAVALALL, ok H R ST U
0 . G A BB R, 5IE% AL, B0 HE 51 38l . A MY £
Ki67 HIRIEKFEETw; SEAHMIL, Ak HRAQMAZIHIN . Ki67
[RIL KPP . Western blot £ R R, HRHBAAMLL, FUkTHRHL
a2 PI3K. AKT HHARIXEYEL FEP<0.01). Gik: Tk THENEEN
S/ BB B B R YT VR .
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HTMEFESL R T ERSOR O RIRIREFE Y R 20 &

DL 5T
SN, B
(PR RBR S, 3 430074)
[WE] BE: WARDEIRE LR R Yo EERL S AH ML,
AR IBOREE I bR B R 22 22 . 5k R BIRSIGE, 20 HI% R
AR L R TR A BT MTT IR F BT /N R AML-12
JFAMBRIE S BIREmE, R iEEL 1Cso 18, Fide B R BORIER AL o T8 I VAR € 3- o
T IPR FH A BEVE R BB EAT B> 0 M o FE TR 0 A 4251, I 2 g 2
FOHT TR ARPPAR T AR B R SR Y AR QA AR 1 S AT RE R
ST, IR T HRB BRI — PR TR IR B3 T 54 2 B 1) /N oy
TR 5B E AR SE I WD T M, @B (- o i
FEARBEAT 3 o0 i, RIS KB A 45 S 1/ TS B B MTT %5
5 OGB48 5 B[R/ 7300 /N B AML-12 JFF40 B3 5 1520 5% H ROS
FOCIRE R IE & Hoechst 33258 Gkl 7y il ks il 40 il ROS 7K-F K i T- 4% 1 o it
qRT-PCR %45l EGFR. PI3K. AKT. mTOR (] mRNA Fit/KF. ZR: Kil
AR T 5 SR U 7E ) 8K T 5T 100 pg/mL IS /N B AML-12 RIS
JIRILH R B HEIEH, L ICso fH4 103.1 pg/mL, M b6 5- F2 EUIAE ¥ € 7
B NANS AML-12 R0 H3E 777 A4 B SR s i 70 BT A9 R LLHBOR Bt 38 432
WGy 33 A W EE B2 Ay M 006 15 25 0 B 20 B 5 5 TH B PR R AR A2 B HE
499 A, F4%E PPT LTk H A Co8E 5 106 4, DLEE(E HE 3 2 G5 ¥ 2 EGFR
A AKTI, 7E R IBIR - 7312 O B8 - VE I 2% th A5 3 14 AN edr 5 EGFR
A AKT1 H M4 KE. KEGG &£t [ 165 5¢(5 5idi, |7 20 Mk H S
f% PI3K-AKT {5 5@ Erbb 5585 GO FERAMKISEY E £/ 45 5
PR 547 5%, oy T IhEE 143 5%, AR 75 % (S gkiik) o T
XSS RN 14 DRI 5 EGFR Al AKT1 /> B 5 1) LA B i vt
L5508 2 TEEAVEGIE T EGFR S E RN 5 R ILEIR B N 383 SR v 1) /N 43

[—1FE] M, &, WiEB7L, E-mail: 1250818647@qq.com, Tel: 15827603441
[EAEE] %, Zo, Wi, #d%, E-mail: xianju@mail.scuec.edu.cn
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FYIRA G W RREROEAT A AT RITE & R TR . TR AR A TR
IEH R 4 M/ T 55 EGFR BEEE S G K 4 PPl dh AT R 440 B 2 1A I
R, RN AML-12 2 0 240 775 0 B 52 00 D i 7 3R> TR B 3R >< T AE
WEE>E A ¥R . HIEWAME, AR, RIBIREEH T &0 L B wl fi
4ifig ROS /KFTFHE, JHT-182% . qRT-PCR FIAH < EE K mRNA FRik /KPR,
HIEFEHAME, PimE R RIBORE MR 32 B nl 8 EGFR. PI3K.
AKT. mTOR H] mRNA Fik7KF . g5k RINEIREEHL T 50 2% K T
EERGrs ARV Y SRR AT RN U R A R ORI RN R
B A T R A s RIEIREE L T & 2> F ) 0 AT REE A S S I 2 EGFR [T RE,
M % T PI3K-AKT {5 5 it , 35 520 M 2R AR D Re 18 R A 1)
Refts, SIRAAMIET., RE&SFEUFH.

R#iAE]  RBOREE; AFEEtk: T IER; SrENLH]
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ORRRE RN REFEE D RREK LK P AR

R, JTEMY, EBEY, B, EME Y, MIETT T, BT
CLAT BN BRI B DR B 3 TRy, JEAT, 10039 2 RAHERZ5 R, R 301617,
400021; 3.FRHTHERE, FIK, 400021; 4 HHERREHEZ ¥, L5, 100069)

[WE] SHRRRAVRERENE, TSBE/NEDRemE, BB LMK RS
HA—w @i, 2012 4, 5 DA 20 SUE bRfssiE oF 70 LA 5 A 8 1 SR T
I T RKEUEY). 2017 410 H 18 H, KE (Bla « BblEy) B HHH
(—Fp P BE2G R BT ) AR, o OER 1 S AR IR S AT A CE AR G, 51k kb4
Sz R BYRRR P AR GEE, RE RGN ATEE LD AR
S R AR . H I BRI SR IR TR A DG R AR R T YRR 1A G
Zj, MANSELEWGKIZIT IR Rtk e R 5 SRR TR B i A S B e 5
NI PR A DX Al S R A AT B S thE S [ 20 A7, R ) SRR IR 2 i A\ 1) BT
SR 2R BORH 5 XU DR 3R 1T VP B SR AR TR 5 e i AR IR AH S o 5T ik 7 L 2
PMA R, LWEAFRRE T C57 /N R B YU TR 15 401 35 E F A R B 22 57 0t
WURIEAT PRI o 1 — 03 T 0 A0 R V0 075 198 40 2 Wi PR T AT 25 6 v B ek
TR T I FHAE 2. G558 IGREIBER AL, A BE VR A
IR =& OSSR - e S A = e AN E VL IPN=DAPN DN (92 A E R S
HH S 5T 2 B 2 75 ARk A 5 SRR IR AR DG h 2406 e R A 6 T T0 B R e o Z 4 S
UESE I FUAR R T 0] A SR, 3 L0 B 490 25 i 0 7L R 32 S i 3 . il — 2D IR
JE Ly SR IR AR O R 25 40 I 2 R T SR B SRS TN, SRR TR
IR, X — IR AT R 1T AL AR LR A D6 RIS, JRATTR IS
oA AT RO DR IR TIE R I E . G5B DR RBREBUTE Z U DL
37, R B S 45 AR B B U AR BR UM B P T AR TE N R T I R o XA S (1
AR, BT RO IEIT IS, ARG R IR ATRE T, A2 AR
2 A1) LIRS v A A A R P g — B i e 4k

[%%ﬂ] Ebgﬁd /\ Eblilél] /\ Jﬂ:j:; ﬁiﬁ%fﬁi, @ﬂﬁﬁ)ﬁﬁ%

[(EE&TH] EFRFHERETD “HEXFHA0HITR”  (20182X09101002-001-002); [F ZK H = 25 B H 5
T2 RIHT RIBA X A SR RITE (45 ZY YCXTD-C-202005)
[ERIEET k77, B, L, BIOTRR, WRTZES 22 25T, E-mail: baizf2008@hotmail.com;
HN, 5, 1L, BT, K2t 522 2 25T 5. E-mail: pharmacy302xxh@126.com
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SLMEEE T TBKI 5 ¥ Z Y41 R 47 B B B 25 12Tl

Al B I AR AL FH 9 77T 5T

Kep L, D2
(LAb R K — ERL W R AMEIT 7L, db5t, 100034; 23511 H 22 245 K b 2 25 ks v 24
W dty, Kb, 410208)

[FE] HE: &7/ e 2 m 5 % v 40 i (clear cell renal carcinoma, ccRCC)
W —Z6yT 254, LT 2P 2 — A iR ARr g ok ) B2 ) . TBKL A —Fh e
5550 F, f£ ccRCC Him#ik HAE MR A MG TE . I TS5 o R vt R 4 L A
L TBKL TRy fit i A0 e i 24 (VS AE 70 T #EAhR . B2 Bk E A — M EA 4
TR R IR AE 22 RS RL IR R o AT PR AE Y, IR R B 2Bk FE ccRCC
FP B e 2] B E M B R . ks ER A EET e & e it 245 41 i
WA MR AR, SREUVANET R & B 25400 & . FIH] CCK8 Aill, it i
AR Western blot #1 gRT-PCR SR F B, A vHhi4: 228k s TBKL /47 )2
Blem g R E A . AN, ALK ERACIIE XL TBKL 1185
B, ISR AR IR B B BT A R, DUIREUR E R R R0k
TBK1 HEFE & JEMN 2540 ok . 18I RYRSEIGAN Transwell SKE655F B, 7 Hrd
2o Bk A3 TR 24 200 L 2R P S B NI RS e 0 AR AL, W < 22 B AE AR TBKL
SCMET JE B JE TN 25 40 i R 10 Ged A% b 0 B E AL 8 7 7 . R A 3 13t
PRATIN | P BT oA USSR R R B RDTE S5 2 R A A e — R i
S TBKL BRIMEFHLA], 584 R R NI R & 22 Bk H a0 4% TBKL LA
J TBK1 f£ ccRCC #FJe & e 5 M, M B 22 Bk 4% TBK1 #£
ccRCC #FJe B Jeiit 25 Ve a7 L . G55 Wi AAME 850
KIL TBK1 7E ccRCC A hmkiEs, HEARMEHVIMR. Aokt —F
UESKE, TBKI fEEFJE & BN 254 & i[RI 0 i REs o AN, Jedl it 7>
FRHERIIE, K& 2 5 TBKLAAERRE 45 & 00 5 & 2 kT Re i 5 TBK1
HE LK ATP 855 NRRES S, JFS TBKL &EH LR 2 A S a I Rk
FEREREER, KT &4 5 TBKL RAMFELS 6. ok, Anm
A B W T S22k R S TBKL 454 B & K TBKL fIRR1L

[EI/EE] R, Email: 15172963319@163.com, Tel: 13832513228
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TRV 5 (RIS < 22 Wb HF I REA 1) 7 JE 155 JE Ik 24 40 B 10 18 SRR P9 bR 1R A I S5
¥ TBKL A fEA2 ek ccRCC X7 Je B Je i 24 A8 s, 1 e 22 B/ — b
HA R TBKLGEE R EY), 2T ccRCC Xtar e & e i 251k,
cCRCC &7 Je & JE i 2 (iR 7 ST AR IR IE 25 BB 567 7 % -

[Rein]] FREIdE: SFEBE; TBKL; &bkt
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HEFHFHE, BEARAEN moA RNFEFHFEER R B WBEN kK

WM aFtEPRER
f 2, BRAGE Y, mir AR, R
CLAR R PR OR 2 A 15 27 e A SR e e 2 7 0 A Ui =, AR AR 350108;
2ARRERER AL P A G, MR AN 350122)
FHE] HE: BSR4 Y S Sk R 2Ry 2 —, BRI, fiR
SGPAER . AR, BRI R R R RS, B BRI S VR T  E R,
HEIGR P B R R A, Hp DA E RGUEIREBONE WL, (HIHANE RN K
FUEDLEI AR W . ADFRINLRGis H/N BRI SR A JTHT22 4000 BRI B
Ot THRBRE A2 AP RS, RGNS K SR AR 2 B RN & 53T
Pl J5¥k: (1) FFPharmMapper 4 B2 #4835 55 Sk nl fe ' H i) & VE AR o
(2) f#FH 0. 400+ 800+ 1600 uMHT 2 SLBRACFEHT22 i 72 h)e K 40 a3 /1
LDH. ROS. SODAIMDA®E &, (3) 0F1 800 uMFT % LAEALEEHT22 4/ 72 h
JE AT R SR A A Y, TRk ZE R RA IR . (4) Kl ZH AL N Ca?*
i, SRATREANETE.  (5) TEMMLEEL LA S5 AR /IR AR Rt 5 E
it RT-qPCRAI Western Blotha il H W AH IS HE PRI 5 1R IE K. (6) 0 F1 800 uM
B SLARFIHT22 400 72 hjG#E4TMeRIP-seq, §ifiifk 25 Fm6AME % K H % &
ETERImOATHTER Fo (7D Zr P57 3 1 AT 2 Sk 5 mO A 4 [
THHEAEH, i e L T e . (8) AullE & Sk msiab ¥1 3 5
5 AR . AP R . (9) KTINBE L (IS B A 85 . FRER AR
(10) RT-qPCRAINGE 5 #0220 K HAHOCEE ARk . 4558 : (1) PharmMapper
Kol PEED R 302 A8 S S B MR R S A (2) B kB FHT22 4i s
BEEHMAE 77, LDH. ROSHIMDA S &1, SODEEME TR, (3) sk
AN HHM 70 58 1 2291 DM ZERRBHERM 113 MEFRREEH, FE
WRARAE, WM BN,  (4) BB R M A Ca> . Tk
RLARE I P e LT IR, R A T R, VETEREAR. (5 TEMFAT WLARIIA L,
e S S W /N A I P B 5 1 WA BRI AR AH DS I mRNA RN R (3R IA
Fif. (6) MeRIP-seqirn, HWRAHICHE R #E5 5mo A MBI Z (A A7 LEAR DM

[BEEWH] Ex RS (82104520) ; A HRRIEEES (2021J05045)

[EIEH] K%, E-mail: zhuan@fjmu.edu.cn
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Ak FRATSE E HMETTL14 2ZHT22 40 moAF AL fE R H 7. (7
Or T RHEERN 2 T B J1 2 A5 R W 2 Sk S METTL 14 A R e (AR B/ F I
AR HGE BRI IOAE %ISR, (8) 2 ki F B It 5 LR . A7
W KA BAT NRE IR B, IFERE AR S R B A K mRNARIS B35
T G5B BTSSP T 5 FHT22 40MRIBE 5 M e B8, BEPENLHIE
SEACRI . AR RS A RS . BbAh, B Skisalid SMETTL14 HEAH BAR
F, AT F A G R mO A& i, i S &EE.

[O<eiA]] BT kEe: EALROE, AN, A Madt
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T2 SIHEAR ELAR ) o 24 FE A YR BB SRS —
PA B ATEEARAN R BiE

PRI

(B EZG R, M, 210023)

(FEE] HK: 21T 1% (drug-induced liver injury, DILI)J2 4 B 2598 LA Q1
FEP BTG, ARYE 5T FE AL AT A DILI 73 9 =2 [EA B 2P AT
PAd o B P 403473 AR 37 ot 2490 1% F 42473 (Idiosyncratic DILL, IDILI), IDILI %
R A S AR E AR M. SR, TR,  OME AT AR
BRI B 7 255 AME IR K R 2552 77 RS 5 PR 3 RS RS U L R AN R
2 IRIRIE, X2 E T &Rz o0, HE, BRIUHME B 5 2L IDILT [ # V)
AU 2 SL A 200 XU 9748 SR 249 0 O B . IO AT RE A2 P B TRy AR 7
PR (R — PR ARG PR 25T 2. AT EE IR R R HE AR, AT I ek
A B T HEFRIEYT, A MR AR G B T oAb B B . W AL, A Bh T4
FEVR A RIBA BE P48 o 5T 0k, FRATTRE 2 5 S M A T RS E b AR 1) T 2 G AT
Pk BT MG — DA VAT RC AR AN i A B o ASHIE 9 B 7E VPR AT RE S IR 55 4N i 7 5
() IDILIL, F4R HAEHMLE] . ik 237§ % F#(Lipopolysaccharide, LPS)if% S
[ KBRS B OE AU AR, W10 BRI 1 A5 02 75 AT LAk S A A 51 AL 1R e I 25
Vo 38 FHIM S 23 B, HE— 2D W ATk IS R B R 5| B SR R 1 AR
FAALH . 270N R A Bl R ME B 40 fg(Bone marrow-derived macrophages, BMDMs)
A b S SRE MR AR, BB AT SRR S 51 R P SRE MA O R AR
BE R S G55 fEKR IDILL &2, 5 LPS AR L, 7Y 20 S o 4 it 7
ARERIER, FRGAHIE R EE LT SERAAL, LPS+EME fe+E7AT
SHATHR AR FEAN I o RE R R, I T s 35 R ML 23 a8 R EoR
1 -4 AU B2 7R NOD FEZ RS S I8 2 degree fH f i IRE RS o ARSHSESG o
#MEHE R B Bl R BMDMs HH JRE/MATEAY,  HETTT 53 caspase-1 ) SCEAFN T i
RS AR - IL-18 IR (EAFERIE, AATHALEME] T 4B AR 500 ¢
JiEMATEAL . 2R AT 1 4 (mitochondrial reactive oxygen species, mtROS)f¥) 2R

[#—1E#] WA, Email: xuaima2021@163.com, Tel: 13832513228
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AN TS T I SO IMATE AL I B B3 S0, 10 (AT AT RUR 25 H ) mtROS )
MR Gil: AT ELAM LPS 7S MR AR 7 BT E B8, WIas 1
DRIT 254 A3 AT LS5 K B A 3 B i 3 SR S o 352 0 5 3 P I % 24 B2
B, T T AT IR IS IR S 2 IDILL AT A2t 520 NOD #5245 5 i
SEHLA; SRR T NLRP3 RAE/MRTEC RSP, 457 1 A AT AT B
1] mtROS [ RARNHI M G FIAZ A NLRP3 RAEIMATEAL, RS T AATI
594 - B8 IDILL R/ RIALS . 20 T8 AT 5 AR I mT e A fs ] DAl
A AR 32U IDILL, A AE AR Al R R SR 0 1 R, B0y R 25 oA (A3
SERTFOAIG RN 3Rt 1 R DT AR AR 7R .
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HTMEAELE. 20 LR AR S SE U IR TR i BRI AL

1RTT RSN
e BT Bt RaeN
LZBIERIR 225, RUA IR, 2300005 2. T R B bt TREH O, i, 200040
(HE] B SHMSZAEYE, 57 s . shy s s imrig
FURL(QFCS)IRTT#EME (Acne) HIMERINLE. J7¥E: il 2 RG24 %01
£ (TCMSP)E 4t PE SR EUE M BRIE 7 (407 73 IR B R o i A N R iR
AL 4 P (OMIM) S5 i 1A R (R0 0, FREAT BE BRI A A4 (GO )R s #8 JE [R] 5 2 1]
HEREPBKEGG)EE DT, £ Cytoscape3.10.0 FRYEE “pli /4L 5 @17 ¥
RSP % 560 11F 10X 2% 24 B2 00 B4 RO PR A 26k, 9 L o0 T 0 BRI R L5 B . iR
JETT AR AMEER, 1 SR SN RO B RS A A, e s A R
2 it 2 2H(0.024 pg/mL). L ZEr2H(0.0462 pg/mL). #it iz 2 4 L 23y 4H.(0.0702
ug/mL). JEMMFRIEL(50 pg/mL), I EEER G W B S 56 (ELISA) Al 41 i L35
W R R B T-o(TNF-a) A &-1B(IL-1B). EAF-6(IL-6). F S %-8(IL-8)
(KA, 5E Bl 3 o T8 A i [ B (QRT-PCR)KG I CD80. CD86 K iA E It . 1F
NS BN R Ar s VA S AR R A T T RV SBURLAIC A = 2H (1.5 g/kg)-
IR 4.5 gkg). mE4(13.5 gkg). A ELISA. qRT-PCR #:ill TNF-o.
IL-6+ IL-8+ IL-1B fE/NERAME IS J2 Bk HR A4k, T3 ARG -t et (HE) Gyt
GRS BUZ B RIFRIERALA, 7GRN B Bk CD206 Fik A8
1, G A6 (THC) AN AR [ 5 B0 i2:(WB)RS I /I B Jok FF e Py e i T FUTL e B8
BE(PI3K). 222/ 75 2 BRIMIG(AKT) R A E KR FAGF- )M E ARG, 4
R I 2 2 AR A I R 7 A% O > BT R L PRI . 2T
wEFE . LRI, DA 30 A, JEIGERIE T VAT 3 B R 2 R
AL A BEFMAPK)E 5@ . PI3K 558 Jefi (s 5@k 5, 15590k
TR R RURE 15 20 P 1% B4R 28 P A I HE A R 3R (40pg/g) 5 LI &R B (T7pglg), T L
RS, AHE T 4y TR DU R 5 L ARy e] BUE /R R T PI3K. AKT.

[#—1F#%] 1, Email: 18326114727@163.com, Tel: 18326114727
[EiEH] M2, Email: aajian818@163.com; Z4=Rl, Email: qgzhu@126.com
310



FEPEHEXPATREEREMMAL X 2024 FERFES FEH-EN

IGF-1 LA TNF KAFAEH - R0 S50 o i il R RE 8 P2 IX TNF-a. IL-1B+
IL-6+ IL-8 R, HL I RRAR 58 1 PR 7 R T 1) A P b B o P A R 3 T 1L 2 1y 22
2%, HHBEIEIK CD80 5 CD86 HIKiA. #h¥sissH () Elisa #1 qRT-PCR 1
7 LER P H 45 25 5 /N BRAR Y TNF-o, IL1B. IL-6. IL-8 HIREBUHZ I R, 7
BRURZ Uk HE G (7] v v 1 B BH 2 0 8 38 45 24 4L 1) A 52 R JELRE 5 R P IR Il AR A
R ZH 356 2t , F Hm I g8 7 ' S0 R T T7S il ot 0KSE R 2 12 35 189 i CD206
IRIE . S 5 I EE LI i A B PIBK. AKT. IGF-1 (& AR IL &Y
AR T G5 JEIRRIE T R IEId 2 iy 280 08b % VR 1
PRI, IR R I BT IGF-1 3% PI3K-AKT 15 53l ik B 2R SORE « 0 REHE
RPER
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ETHMNAFEATERN DL “ZWRET-PHEE-BEATE
REMRFTR
ZaBfax, VROHDR, BEEER, R, EE
CREEPBRZY RS gk, RE 300617)

FEE] TR BNz et m b E R R i, FEDRR
LT G 2R R 2 P T VA AR AR R i 25 K BET K e . HL AT
2l PPN SR HE R 20 = A SR I R — R AT M A B 2 s —
AT A T o =R AR ML W7 . BEE
A B HB L IR B IR EAR AR B, DL 245 U B P H 23 58
¥, PR ARG EIMMIEA, IFIEL [ E bR HEE T ARG RREA
7315 COAME A4 T S e rh 245 53 2 B o3 W B MR AR AE , T B P A B DT K 5IN
2 A VEPEIN SR AL TR R AR . SEEE XU (21 B
Mt SR b 5l T RS AT RS, B U SR
B, QSAR. Hh-1A Py Hirhia 22 HMESE R B SR TT i, I CEe s 3
T TENN BN A S i G VAl . USRS A E B R S rh, IR B sy T BT
FAH IR % A, ARWTFER T TR AT BRI R 25 “ 2R
B-RHAE RO 2R, AAED ARG — KT
L PTHALHIWT IR, TR A B 2 R AR I R 22 4 2 S
LB IE 51812

R Peyaths FEMEOREOR; X EE %

[5—1E#&] 22814, Email: yaowufenxi001@sina.com
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FT R MEC” FRR MR B 7 e A YIRS T 52 RH 22
LR EE R R IR DL
PaieE T, ORI, SILC, MRaS 2

(LFETF SR GRYID , B2, T RARIN, 5181725 2. /FWH 3R, EYEY:
Bt, BFHEREHATEX, 999077; 3. RZRIKY:, 2%, | RE) M, 510006)

(HE] HATRMBER. RESZEHZ B AR AHEE, w258
AR AR A R B, E T2 WoRIT . nHonss B e e AR 0B (PA) R — K AT 2
MIFEEE R, CREZH) BERE PA P2 9 Fl, ¥ BTl T7
B, T HABH T FRAEICE & PA ST 40 AFf . PA RRAEMES0 I I S5 9 B 4
(LSEC) i 51 & i3 BUAE 2 1) I S2 P ZE 47 -5 AE(HSOS),  H H R WL A BE R T 5k =
A RBTTRTFBL, Wi SEERIE 40% LA L, A2 Hh 24 3 B3T3 00 45 AR 1 F o 22 ) R
HATRTHARI A T PA ECERMAEENLE]: PA 2 RFACII IS 1074 AT 9 S S
A G AR E TR EE A, ARG B PA SEE I R . FRATT
PA B FUING Y E B T IR R 12 PA SUFATS, A KN 2% 1k PA 255 A1 18
il HSOS HAE K ARt T B4R IS, MiASHE 70— 20 %58 PA BUFRHEEE (1 S A
R HEANM(LSEC) 544, LA B PA-HSOS HIRFEHLE. BRFIERMEGR: F
AR PA A MEYIENISWbREY, RATHBRIRIEH PA 2511
HSOS &%, HERRI PA WHIERUIY) @R MMM T, AT 45 &I
LR A CEE A HOAH IR B RSP R TR E A& K- FE s, 9
I AN MR AT R AL o 25T I B e A T 9 B (R B s sk, FRATTHS AT
HRE A MEWVERVIN R, FIHZFEEA i, St ERA, W&
PA RAAERFEENLE]: 5, A BOHHEE AR EOR S E PA TE M4 B A f 3 o
MIFLEE &Y, $ETF B ORB LT AR A « VA L= Il SRS 552 P9 B i
A DAK AFAL 0 i MESR SR HSOS 5 B s B B B 21, 10 1 v Ay
S SE N B R ARAS AT /& PA-HSOS FHF S R ALA, B “IHRRime” 5 ik
—3b, FETYEM PA SRR N, SREH AT AN, i SV L s B

[E4TH] HRXARESES (No. 82474179) , [ ARG EEM 5N MM AR 4T E (No.
2024A1515011705, 2023A1515110677) , IEINTEHL GIHIZ R4 2022 425
B fa e B H
[EINfE#E] #2585, Email: heyisheng@cuhk.edu.cn, Tel: 15651666271
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FIT K HSOS MR RURERRIT 758, B “APRIMG” - BRASGREE X HsE
PA-HSOS JIm LA B Kif 7 T BoA BRIAZOXMERR,  BATTCATT I A B e = 1
PA-ZLANMEE NG YIAVIN B, TRE PA Rt 5] R 52 4 2 45405 (1 e 4 75 2
HE L HSOS KwHLE, Hoak ] PA A VA LA 5B A R BR AR AS A 512
HSOS KA K&, FH4E WEhizm HA N PA SEflE H, MM PA-HSOS
Fe B s UL R T35 € 1) PA BLapdl R 1, AIHRREUR K 7 M2 etk
WYERESRTT PA-HSOS HIRIT R, NRBE PA P2t in r i aie 4us &
IR R M R R AT 1

314



FEPEHEXPATREEREMMAL X 2024 FERFES FEH-EN

CYP1A2 FEXME BB 45 9V F R AL B 5
5KF, BRI
LI R, TIOR8, 212013)

(FHE] B M leR— iR A i i . sk, S iR
J7 7B B2 T B A I R DA, kAR SR A BUARE ORI, AR
i ) RV O R A R RAME R R A AN IR R, (H ORI R R
VEFIBLE AN B o AT SRS B R 3 A i 3 15 3 I B M VB AR AL
AN R R 22 4 B AR — € ZHAKYE . ik Bk, KA AL 5
HAE R AT, A2 9B AME I B0 A i 2 B0 BRI (AR DG i, A L4
3R P450(CYPA50) NS MEACE & — P AEBUH @1t . Lk, dliid gRT-PCR
A Western Blot 30 1EZE 57 CYPA450 B E R RIE K, i 70 T XHE S IEPI L &4
5 CYP450 BigzEf ), LARGEIS EH N CYPA50 Fl/)s SRR A4 56 1E AR 5 DTk,
fii . CYPLA2 EAhE IR AN S b & R AR AN S 2 X G s A g . B
7 HepG2 2 L A1/N B AR 57 CYP1A2 5 S AR A, DLEGAIE CYP1A2 IEH
IER CYPIA2 M SFINE TSN, RS THEMEEM . i, (FH
UPLC-Q-TOF-MS/MS 7EHE 4 N\ CYP1A2 A/ ERHFRCRAAR . CYPLA2 T FikH)
HepG2 #Hfid. /NRFFRERIL 2 RS R AR AEM R g, RllF] CYPLA2 Ai™
A RN B BN SR A B S R ()R B A I I & 4. e, R AR
A 5 A v PR A RS AR SR I T EH T SR v ) A T FE A I T 5 B80T 40
SEAC RO G . G55 BHFUIE R 1 AME IR R AR B IR R BURSE I 78
FEHLEIS CYP450 AR IS, H CYP1A2 AT fg & AR AMT AE = AT
RV R ARG . HE— DO, AVEIRRMBANEIRRS CYP1A2 AR
AL A S SV A, BRI 51 A 4 P SE A S BT, X AT RE A M T 2 R
ANE IR RS ISR 2 — o G5W: 2T B A 2 SN
T & CYPLA2 ARUNE LSRR, [ B 702 AR -2 1 0 i i 2
AN R R BRI BOFE AL, Do e 0 JH 2 A RS VP A B2 I PR 22 4 L 4 4t
—E NS HKIE,

[(E&OH] EXBARRFEESTHE (82174070)
[EiEH] 5%, Email: caizhang@ujs.edu.cn
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ETMESEEN TR EERZUTEEM A
AWM, BREEE Y, R, RPEsR N, AR
CLREER R R Z VN L, 2R R REHRIX, 301617)

FE] BB W EE R & 2 IS ER S0 HepRG 1EH 40
FEVEAEF JOLAE FAMLE] . ke AR L5 24 B0 2 A3 B 4E, 309 RV 2R 2 (0
7k BEE RN, N MR B 25 By BRI AT BE R S BURHR I 244, #
AX 65 245 L7 A 3R A A AH i ROUL 52 4 R 2 1 S8R, AT B MEIE 5, FRATTRR 2 N I
THRHEE” o # SD KRIMEB ST 10g £ 2h/keg TR EE, AHF/ )G
REEZhY) . I8 E AR, 41 & TRk A B B 08 b, =IRFE 30min, 47
JZJ5 3000rpm &0 15min, WHX EZIMTE, 56°C/KH K 30min, i 0.22pm ¥
JERES , -80C AR RORAE, S IOR B2 F LI o did MTT vk DA B A7 %
e, WA AR P 2 1 LT AR 3 2 5 2 IV X HepRG HF4B ML B EAE A, JF
K H IncuCyte S3 SERFE AN B8 04T 2 G5 K I FE A 2240 i A KR ZS I 4 FRie ¢
K Fl Western Blot J7 &kl A Joit 1 B3R 4 i £ T2AH G 8 1, 40 GPR78.PERK .
ATF4. NLRP1. Caspase-1. GSDMD. GSDMD-N %, #t—DIGUFPEF 8 & 24 1M
B FEUH AT RIS G558 : MTT 45 R 27, HepRG 405 75 5 & 5%
10%- 15%- 20%[175 FI LA, 48 /N 40 3 G G B R mm, v F &2
MiF 10%- 15%-~ 20%KE A [FIFEEE FEAK HepaRG 4RAETE 1, 20% 7 2 M35 1
Y ML VEFRAIR 46%, X 20%75 H IMLTE A AR 25 7 57 (P<0.001) . A IncuCyte S3
FAFR OB R RIS % (0 6f HEEL AN 23 | i s AL A AR KRR S IR, & 24510
T 2EL 1R 4 P L0 B AN SR R A, 5 SR R Tl R S AR L. SR ERIA
R R 7R, VAR 2 B 15 3 N 5 SO DG 2R BT GRP78. PERK.
ATF4, CHOP FKiA &2 i (P<0.05) ; MiAET #H2% Caspase-1 Cleaved. NLRP1.
GSDMD. GSDMD-N. GSDME. GSDME-N && At 83 i (P<0.05) . 45
W EFEETHMIEN HepaRG A B3E#ME, HAEMH T Re 2@ 51 & N i
A IR NLRP1 98 GE/IMARTEGE Caspase-1 £ T30 I 1 5 AT MO AR T

[BEETHH] REWHAERTHHRITE (2023KJ135) , KEH EHARHES (18JCYBIC28700)
[EiEH] FE, Email: zkken@263.net
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foi- AR EL AR FRAE TR 2 TS BT FL P
wmER" EF0Y, mA MY
(LAER TR, JERT 100124 2 ZEFHRFABE EF AV TR, b5t 100850)
[WE] PG S EEMAL, JFREE R 2Bk, IR, B b2l
I H 282, KT HIEAERRRIE A, JCH AR 07 1 22 4 8 i) LZ T 51 ) 590E
24 5] ) I FF 451473 (Herb-Induced Liver Injury, HILT) &L A — AN L 5 2, 3%
AR T FFIE, 38 7] BEE S AN F 2 K DI BE, B RGN, WL
J7i(Hepatic Encephalopathy, HE). HE A FF I Th BE RS 51 e 1) H AR #H 22 R G0 78,
W A EAE IR B . BUAL, MR G ARAE CAIBT /R HEBN « 1 <5 Ak
W) Wil SORE [ N 51 R A 2580, #E— Rl s . o 245 e
NI Z W RIS . MRy, WE AR FE DML T, POESEAER E
AN BAVEAE B0 XU o 3K 28 rh 24 73 R B PE N L L AE AR S L SR
BN G5 R G210 5%, XU R S IR0, B AR A, 15K
JHAAE o3 A0 AR AR 22 R GE 000 « FHIEAE N EE AR 8 e, HDhae A
BRI R, I8 7] BEIE L 4 5 2R BN 22 R R AL, RILA
WENTh RERRAS S RYUAEIR . MRE SORENEIR (AR 2R P i BRIs A <8 A% )
ANAA R SR BB B0 PR AR 22 2R G 1) R, e A Tt o i A B R S LA s T R 5 A B
RO, FEURNT AR, SO RINEM A RGERAE . AT i 2
() R A B A P A X R B R O O, BFIESR B, SO BRI R (1) A%
18X A EAE B AT, JUHOR AR RGUIRAT M 55 H B0 22 TA] HY
IO SO o ARSI TN HE— DR T 2 B BRI ILAR, JC R EATIHE
AN TR R AN AE o R e o th4h, MANZE R R E T 2 0. AN
AN T 2 AR 32 VA AR 35 75 e, 1A Rt ITEE IR I 2 e 55 2
A RESZ I v 24 51 R ) SR ELAE F o ot i A A 22 S (R BIE SR AT B T Hh 245 £E i
IRA S PG o - - P2l R T 8 A SR ANIR D), AR 1) B A P i £
H 24 51 ER IR AN P 08 v R 4 o 3 — ST ) I SR AN B T B A e 245 )
JHEEE, I RE A B AE D AE X i 22 2R Gessci Hh iR 1 VR T SR R8T LA . T 2d

FEEUH] FEXRARPEEREE R (82193291015)
[E—1E#E] ER, R DREHE S a2 E M L 7E L, E-mail: yoql qaz@outlook.com

[EMMEE] &H, ML, Ban, MhASIm, BAF AP IS, E-mail: gaoyue@bmi.ac.cn
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SUR BRG] R RGN, £ MNP EZ ARG, ZERIIE AL
ARAWTFEN S AL LR LA PP R 2 i atE s i MEZESR . W
FE A AR, DU IR AR T . IX LR FOR A 25 1
2 RO IR AR K, JFESh o 2 e BRVu F N R R S % e R e

(<A AP Ry, Rk
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YK R R H R T R RIS /N B A B BT 5T

TR, XISLE, BIE, Hit, FHEIE, MR, 0RH, REe
ChE v BERFEA B P 2T 5T, JE5T 1000700

[HE] B PHuglE KRN B 452, DU KRR S H R D
BRI LAY (AAS)ESE 24 JH [ B HE B 4B 200t/ AR SR A5, NI R 224 F 24
PALSE . ik dHSE KA R R B D SRR RS B B A AT K v S A
% HR PRTT S H R (UPLC-MS/MS) € B 43 A 40 K B 1 B SRR IR R 7. B
FUATRI(AA-D). D YA TRII(AA-ID). 5 F 2 TR Ta(AA-TITa). 5 FL R FRIVa(AA-IVa).
LR TR NI ILLAL-DI) & & SEREESEEe: DAbdiE /KRR (500 £ PR
&, 25 g/kg: 1 000 filmRAE, 50 ghkg) HIUHEE % T CSTBL/6) /N, M
y)a 14 RW/NRBIEEER . KRR . A7t 8 seiadil: =H
TR L IEFIXT AL . AA-TRH XTI ZH(27.2 pg/kg) AA-TVa 41(27.2 pg/kg). AL-I
H(13.5 pg/kg)s ¥ /KELRARFIEA (10 f5IGKFIE, 0.5 g/kg) « 4HE/KBIHK
FFi L (31.6 f5IRIRTTIE, 1.6 ghkg) « 4l KRR IR (100 £5 1A=,

5 gkg) o AA-IVa ZHUL N AL-TZH 1)1 SRR TR K15 5 23 ) 45 40 = 7K R v 7 B 2
HRAF N ) 5 AR R R S — 5, LA 2020 B (R EIZG80) A gl =R T PR &R
o3 B SR TRTAE A PH AT BB A, AR B 5 4l R BT 3 B i (1) AA-TVa B A — 3K
BT A5 70K P HE B 45 2510 )7 IR 7 CSTBL/6Y /NKR, 25254687 0.1 ml/10g, &E4E
YR 12 JH (B —) « 24 B (=), B H—IR, FEE15 250052 8 i (I
]/ =) o FES 253 B A5 2 ST S ) — AT RS TR ie e Al T ) 4
Rk ARG DL K IR =AM TA] S ) Sh P AT ) BOH IE AT AR Ak o)
B BOLEZRER GO BF MR Bl B . B MRS WSS, R
HM 5 AT HLUR B A O 29 3 1 . G55 A0SR K B h 2 2 5 Sud
BRI o & &M s TR /KBRS AA-TVa & AL-IF & & 530N 5.45 ng/g
271 pglg, TIARGME AA-T. AA-TIFI AA-Ta. SEEEMESLE: 1 KRR
IRGHIJGE 14 RN, RN RO KIARIESES: £E =AM A A2
(RHETH] EXERREESEBIE (82174073, 82192913) ; hEFER B EH LA

(CI2021B016, CI2021A04801) ; U322 W HFIIH,; & fPERL A R R Z B R AR
HRARTH (2Z13-035-10)

[E—1EE] EEVE, & Bt RIBEAUG, et P2 LT
DEIEH] RE®, L WM, BIRR, ettt . P2 LT . E-mail:

ahliang@icmm.ac.cn
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HEHNRBARME R EE. AWML, miEH4EIEFR(AST. ALT. ALP.
BUN. CRE). &5 K& 28 5EH BA R XER. R AA-I47E 24 [
(1Y E T Rt 08 5 281 5 50k R ZEL R Al 1) 8 V) B B9 2R R0 /NP2 40, T HLAEAS 24 8
JE G RS2 LA, HoAx % IS ARG 3 W) 2 1) R 3 1 3 SO B . 5
2 K BB/ BB W S (R B, DR et o /K BT SR AT %2 4211, AA-TVa
A AL-T7E 5 207 7K B 70 B 2E 0 B2 i 5 0 SRR IR 1) B A — B L, 0/
A B S aEE . (H % RS B IRA A S BT AR AR R, FRATI 2 WUIR I 40 2
AEEE, WRAREARLD K,
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HERBENIIBTENALAERBEAMGIERTR
RIGEME, BRAEEHK
CHFY W, LA EEFT, 336000)

[HE] B BFEE RS 63N /1529715 (BBR-PDT) N 21 4 T B Xt B A
FA AR FARUA, LUK BR R R R S 8 B Rl P4 BBR-PDT AR IR 8R . 7
B 2% CLSI M38-A2 77 25 BBR-PDT i 41 (7, B8k B (14 f5¢ /N4 B A (MIILC) 5
K MTT 3200 78 AN [ B 504 3R (BBR)MIAN [ g B 3 FE R & AL B 09T ik
(PDT) Ao £L €0 0t 1 AR Va5, 075 e i CE ATV AT SR 9 240, i i 1 2.4
4K BRI E, Rk w24 FIH DCFH-DA #%f,
For I 21 65 i 1 11 TS PR SU(ROS) P A, it PT J4fs, £l BBR-PDT 4L
0,75 Y A A PR RS O BB I Y o A S A B B R AR, i JK B8 S T 5 7 A
R B IRH SR B 4T, VAR 6B 13RI AR . GR: TERIRBEE RN 96
Jem? 64K, W1 BBR-PDT XJ 214 Ef@ w 1) MIC N 12pg/mL. fE BBR ¥
0~64pg/mL Y [l N , % BBR K FE 715, BBR-PDT X 21 ¢4 T 8% 14 A% 15 1 FH ek,

4 BBR WK FEIA 2 32ug/mL B, G P R 4T €06 g8 B #0414 FH IS 1) 5. K BBR 7E
JEEER R E Y 0~144)/em? YE R, JGIEFIEEK, BBR-PDT X 41 ¢4 48 1 110
YEHTBRSE, 12pg/mL BBR B 6 HE AR &% 20 240/cm?® RIVREXT 21 (5 6% B4 A7 417
HIVER . X ThriE bk, JeIRAERE % EEIAS] 72)/cm? Bf, BBR-PDT X414 F i
AR R, T IR IR R, G AE R % FEiA 3] 96)/cm? I}, BBR-PDT
S T €0 8% B PRI A e . SRl HERD I BBR TG HR S5 6 41 (4 08 1
MHEM . 12pg/mL BBR BG 72)/em? BN JE , B T A2 1) AR ORI 1 R 1)
ZRINH] . PI Yt SIS RE Won, BBR-PDT 41 (0 56k b 40 Mo B8 A5 AR
221t BBR-PDT Ab P (1) 32 0 40 M 7= A= K ROS o FiCDI A4 21 65 6 0% B JUC B B JhR J
Py, % BBR-PDT VRYT )G, SCIRALIKER B R, FaA BRAEK, K
PRI IR IR IREE oK, 4 BBR-PDT VAT & AR BB Jok B 7 255
BEkN, BTSN . HE REGERER, SRHARREKRII T REES
B ZZ RIS, REBMAEREIES, BZBERNSY, BELY &

[E&TH] VLR A3 D540 H (No.YC2023-5979)

[E—1E#] RBEHE, E-mail: 1415150771@qq.com, Tel: 17750252704

[EEE] BE&EM, BI#E%, E-mail: chenchunlinyexy@163.com, Tel: 18979539940
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MENEILG, RIRIERGRRE . 4518: BBR-PDT AJ LA R 2L 4 8t 5 1
S AE— VSR, BBR-PDT X £L (558 ]/ 5 BBR AN
JCHE e EL L 2 IEAH S . BBR-PDT W] fg 2L 2E ROS 512 21 ¢ = 6 b 2 fifd Ji
TR, AT 40 65 6 1 (135 1 . BBR-PDT A Rz RIS G 21 65 08 B K R A R
GFHGTT ROR, XS5 ROUIRTT B! R S (LR 18 R BRI

R FER; M HHTE AOBRE; Bk
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BT BR R i B A4 9 oK BBURL ) R I PR SRS 5T

R BB 1) Y 28 5 B S 3B

TUE LY, RS, DHE Y

LA E— ANRER, WIT, MU, 6140065 2 88T ATLX S — NRERE, K,

Pa)i, 610399; 3.AbmRZECREEERE, dba, 100081; 4. FFEEM T, b5, 100850)

[E] B BELRRFA 2 M R I H VAT I% 71, (A HIE K N H 2 2 44
M AR 5 o 2 22 (O BR ) o AS B 8 1 A T R N A1ty BT 00 1R 48 T Joit 40 Kkt
(FA-LNPsY{E N —Fh 2 &G 5N 2 ihik R4t . J5ik: 18id Morris 7KK B S50
5E T FA X2 BE(LPS)i% S 11 Sprague-Dawley K A F1FES HA RORE . KA
TSN E LG IEH] % FA-LNPs, Jf@ il e Z08UH - 5 5 (UPLC-MS) . I3
DGR (DLS)MIIZE it H 1~ A (TEM)#E4T R AR . X FA-LNPs #4717 2k EEPEAT
BN 1 Al . FRATRE = AN SN X BT 7w vEAG . SUIRAE. i A ik -
Wi o ERARIMG A LT, MR, . ERREAM. N T
#H— 7 #71; Luxol fast blue staining 4t H T #E¥ 21VEr, GFAP Y+t T A2
TERE AR B 34 A PEAY, IBA-1 Jeta T/ R S 4 e yE AL A, Fluor-Jade(FJ) 42
T 2 1R AT PR AR VY o SEHt 1 40 345 2577 R AVPAS R A 2 2% . AT N 2%
PR BT AN S R B, DL W FA 78 22 Pl FHEE R T AEAE A BL . 25 2R -

RRIh % T B mAE SR (>80%) MBIAIRI4E (<200 nm) ] FA-LNPs, 5
W T TEY K. Morris 7KK 5 SLIR I UE FA B 0K A 50 mg/kg /- 47 , FA-LNPs
I F LIS R 46.5 mg/kg. TR SR 2V RIF. RN -F I 5E &
[i] MRTo. /9 2.83+0.792 h, {HIHFRF-IEW] t1o y 12.8+1.88 h, AN TEFRZE CLar N
0.535+0.0851 L/h/kg. H2HAZE 25K 51 B A AR EH . M 253 %M e
B[ 7R PR BRI P2 P BH ZE 14 [T 55 (COPD) A B ikl AR A AL FR U 141 ANV AERE
U118 SRR B AERER . RS K EGFR. ESRI. PTGS2. CTNNBI
Al STAT3 45, ZrFXHEIIN T SRR &6 ). 4518 FA-LNPs #2551
FA WAEMMAHE, LWHERRGEFEBMEENE. BRI 24, HEAT5E
i 22 A BRI 1) A BE WL 2 BVEAE AR 2 R 37 2 AL FIEE o ASHIE 70 O 4 T DAk
Fi] FA-LNPs HJAY 2 4tt, el HAEM A Ra RIS, 9 HEAE I
PR I $fit B R AR 3

BEEIH] WA Y2 (5. S22025)
DEIR{EH]  340%, E-mail: happyhh758@163.com; 4%, E-mail: mazchun@139.com
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T RE R e AL B R A

PPARy MM FOLREIRE RGN HEEMNA

WEEVE, BN, FoK%, iR
(EHEF, dbat, 1008500
[FE] HHB: fi44Ek(Pulmonary Fibrosis, PF) & — Mg 7E £y 1 PEIN 2 G000
FLRFAE 9 it 1) 57 P RN LU BE AR R i SR AR B B S 5248 y(PPARY)
e I 8% 2 Ak, el 500 T HEEE R R 31 Bi# ) PPARy N TG0 4(PPRE)
i, VAR TR L S, HEM T 2 M A RS . ARBEST B AESE T PPARy
RBEPOGCR B & RGN E D e E AR, H T8 IR T I T 4E A )
25 TATTRZ AN SRR K AT SR HEAT AR IO, AR OR AL PRI T 7E Il £ 4
WENEZGYIT I A R . Tk AR E 7 — M7 PPARy-luciferase it i
SRS R AR EAAR, K PPARy ML N ot PPRE FofE TG R M A A B X
f o MR R L G N B R AS49 Aiffid, DAL — MR RIA N
PPARy #75 FR 4t . AT 18 FH O 0 B A it 27 4 A 35 14 B 25 W05 i 4 B S 2R AT 7
B Rl T EREA B (MOE) ML T 45 2 TR AR (SPR)FIAR,  #t— P EIEIX
Le2Y) 5 PPARY SZAR 5 SR « G55 : AW T IR 1 #57 PPARy Al PPRE
P G FR B 5 JE R BORE, I X8 R MR 5 LIS 3G UE T PPARy 1 PPRE
JE BT B SRBOE RE T RATEIEE 14 1k & B 1 B Ak, JE R T
TR RIS PPARY ] A549 4] R (A549-PPARY). MR Z7s, DUFP L anfitiet 4k
W) (HERER . B2 FRBERAER) ) 1 2O R B RE .
BE4h, SPR ZMHT4E KR, X255 PPARY (45 & HA IR EMKHiTE, MOE 4
TR RESEIHE— SN T EM15 PPARy Z A4 G55 1. & AWK
IR T — 3T PPARy MG ER B i 22 G0 i) el S il i B, JRgar 1
T RIK LG HE K 1) A549-PPARy ZHAU R o 1@ XHZA AL I8 IE, WEBH %
A R L I % A I 4EL B 25 o A BITH SN AR S 526, FRATTHE
—HHRIR T IR Y5 PPARy AHEAE RIS . AT 5 NI LT 4R AE OS5 53
IR R ANV AL 25 P HE i R R IR i 7 i BB . AR, X — AT B AE T 2 4
PRI e R RS RIS, 3B 4E b s 250, I RFF RIBIT I A 4EA0
Hr 25 B8 e He A

[#—1F#] M, E-mail: linxueyangaona@163.com, Tel: 15954256313
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T T A Wi VR B R PR
TR, BE, AwZE, M, HWR, s
(R R 25788, iU, 430074)

FHE] BB AW LLEYE (Rhizoma Pinelliae.) i 47 (4% G Th AR BUAR 25 3
TG B, W EEVE A B A A g 1 BH ZE % 1 % 95 (Chronic - Obstructive
Pulmonary Disease, COPD)ZH #5575 Al 1 & fili_I- K7 41 i (Beas-2B) HI 51, fUlid it
AR COPD 4H Ui Y, JhT-R RN 454, TOPSIS iE5FLE G PEIT /N HEA ]
PR EEYER R, 454 TOPSIS 2 /i, L& VPN SR JEEATHET, 1325
AENEFE P COPD MBI, B LE M5 = vP i e e Bk . 5
B AR E ST COPD RAMEAN . DAIEH il b 5 41 i (Beas-2B) A 51
T, Ad A % 2 B Y (Cigarette Smoke Extract, CSE)# i £ ## (Lipopoly
Saccharide, LPS)# 37 COPD #8, DA Jynf I, 48 A MTT 200 % 75 Fh A [H]
L (OBdEEEE-2020912100; @ HR:EE-20200901; @idbikl
5-2020010100; @PY)11i%¥H-191101; GWidLiEE-2221110108; ©iidkiEF:
H-2019910100) EEFEEAMILIEER 2530, 5 ECson 1Cso K BRI FEAL,

SR FH SR 96 it 2 1 R A il E 30 S (QRT-PCR) 48 8 A6 4 1B 16 1 (Superoxide
Dismutase, SOD) 7l & I & AHSCH8 b5, B Jm 180 0o 25 155 R 0 a0 34 AR g 2
(Technique for Order Preference by Similarity to an ideal Solution, TOPSIS)X} 754t
1% E 1 COPD MR AAMEREATHEFF . G55 7E45 T LPS M CSE J&, 4iffliG /1T
B SOD & i, 15 W20 52 3450005 I AT F ALK ) 2B s gRT-PCR 45 L &2
7~ IL-6 IL-8 . TNF-o. mRNA 7K 22 B, 15 B 40 B A 1 7 25 0 280 S .

AR FEHRE R AE L E R TG, FR RN & A AR RS, B
BE /i FkiE, SOD & & FhE, RIERFRIATE, SWHEEAELERRY A
AEFRFERIPLAR . PUEAARLAE 7)o ARYEANE 2 B 18 8 P8 50, 15 H a0 T 48
FFEHEHEY . AR E SV H @ L H O> R HO>E L E@>5 - HO>1F
H@. B St 59— b3, @it TOPSIS A HTf #IMMh si & HE7, &5

R EPEOE>EYEO>EPE@>5 L HO> LEO> L ES> L HO.

[(EE&TH] HERERZZARUFHNE R E 58 (THS: XTZ24025)
[FE—1EE] HHE2001-), Lo, Wi, BT 1A [RIRZG Y253 5 5 8 3 % T, E-mail: 1941209762@qq.com
[EAER] BwRs (1972-) , 2o, #%, HLf, AJrm. RIEAMAEZESHHEZIT, E-mail:
xianju@mail.scuec.edu.cn
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g AFERLKIEFEX COPD 4l M IH — e 67 U8, 4id TOPSISI %
AT EE AN R 2 B R O o o

CR8R]] VEPE i bR An AR PR R
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HT MR HE R R LR RAERTT SHERIGST
2k T 5 B AR FA DL

Mréxd ', DR, RTERIL, RPAL, HHZ=YZ, Rgnt e
LR P EE 25 R R 2 RE AR, TR AN 450046; 2. 3824 4 M BERIE A B 44 T3 )
BUFTHCy, VTR KM 450046)

(FHE] B AV R EA S &A=, hEiZy, AEYHIF
g M A Z IR T RE S, T EN TR RS s . B A B
%K. BURE. BUZ. WHIAE . (R L R TR SR B R, FE AR IR
F', BT RE N AT R ARIGH FH ) 45 24531 25 07 100t 90 1 SR R BT LA (1
SETERY B ACREER , 0 TR LS, JFEd sh ) Sesieiir . 7
B A TCMSP $di-F &, 248 ¥ BR300 AH 5 B3 P s 3 A A A
FHET GO IhAER KEGG M E L. R, BTN 525050 F 5§ 0 R %
CRIHER AL . 4 60 H/NBRBENL > 2 EION A, BEASZH, BRPEZGZH (R
Mg, 7.5mg/kg) , LEFEEEYIE. . K200, 100, 50 mg-keg-1)FIEH,
20 10 R o 4254 %% 10 ml /kg PRFRSM 5 ig AN [R] 77 & T HE B4 B AT 4 XU
AL, IEEXT RS T g 45 TAHFEAR AR BREH 1k, &
sren?y 7d. B aAsh, HRHE T RIRG Y5 6h 451X CEL R E) 500mg/kg
WH, GRSV, AR S T REZARK. ZEEARE0K, TRIR
4525 12h JEHLEE R . RIS A AR G AR /N R — RV MR ARG Kk
fERIL 5 E AR TR H LS B AR A o G5 TR s 2% 25 B2 3 1T R I AKT 1. TPS3.
TNF. IL6. VEGFA. CASP3 S&H FVEPEE s, AT RE S 85 A B AE FH 2% i k%
OV R BN SRS S5 R TR, SRR AR LY, B = ) 2 AL BRI TNF-a.
IL-6. ALT. AST & & i Z B#%(P<0.01), AFHFH 1Y SOD & & &2 H5(P<0.01);
HE et 55 J R B AN U RIS R AL, MO i, dptzie s, wI i
KERIENIRIE, A7 0 A LT 4E 2 208 A4 RO SR UURR, T 25 25 L 3504 R ) R

[(BEWH] B R m A EoPELG AHE2022-6); [H 5K HREAE ST FUH (82074340) 5 TR
At JE R R B I H (284330) 5 VA E SR SHEST R (RHE ) (242102310534) 5
FIFE RS “XW—iR” BI@EE 5T % I HSRP-DFCTCM-2023-7-25)

CE—1E#] BRe®, BEHFE, BFFJrm: P2, E-mail: cjx13298154130@163.com

[EWfEH] F7¥EE, E-mail: giaojingyi618@126.com; A=, E-mail: miaomingsan@163.com
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B3 ; RT-qPCR £ AL, MEALZH/NER A JUNL FOS mRNA FHXf Rk & B &1
FH(P<0.01), AZHFIEERZMNHI(P<0.01); G REREAIZA AKTI.
NF«B #ik B Z W IN(P<0.01), % 25456 Pt (P<0.01). 45k SHiR/ENIR
G2, BRI N, B ARER R, SRR ET KRR, B-A
BE. Wzl REBREZR. B-W% b&R. WERMADT/EM T TNF. IL6. AKTI
SEHE R PEARATAE A, WTRES N PI3SK/AKTI/NF«B 4% ) 4 Al 4 A 2%

LA hZh. . DHEELE, PI3K/AKTI/NFkB
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YT FR KL D AR R i B o i ek s 432 £ OV R AL BF 5
BACA Y, R, xR L Rt Y, skEM L sk 2, AAAE T
LA Rg R R 222452, AR, 4300745 2. MEREIE, |7 &) M, 510006)
FEE] BB 6l FPEh B e S R & Mgk sI5],  H LARTT S
PI(ALL), SR R m R 1 I IRSCR B, JRER ST HXT PPARY 15 5
105Ny TR A L A s e 5= 0= 2 i EAN £ Ui R 72 81 P i
Ao B ] £ oK A R, R A T R SORLEEAGI & FORLAR . HBLAr & PDI, HH 4
FF S LR RS 736 . AR 2 BE(LPS) 153 1) RAW264.7 EL MR 58 hE 1
/N ALL N RGHAT AR N AN FE . 4H/KF, CCK-8 AIlIAS A JE A 40K I
T TR Yo 40 L P 7 1A T 5 38 ) Grriess A qPCR A6 He %o 4 g _E 375 ¥ v NO L IL- 1+
TNF-a. COX-2 &EHIFEN. shVKF, KB Z R ITIEEL /N R
AL 18, UGS A B I 75548 T 259, @i il ZH 28 H&E Bt iR
TEL. BALF "8 ARE. SAREL $E0 SRS S brdt AT i, F
295t LPS ATSUNR ALL FIORSERT o T W 2% 25 B2 TN S R v 97 2k
SR R DG B BEAR AT il %, I AU PPARy #0177 GW9662 FIZAK L il 2
A F XS LPS 5 S/ BURM05 % B hn AR AL 52, S0 10E PPARy JHESFEZNK
SEHBR BT 2 T AIE o AAF 3R -6 F1JE D LR ERGK FLAE AR A R e, R
W AR PFAE PUKR FLR R AOKS S ol i 18 B % 8 H ZO-1
1 Occludin 122k, 38 I A I ML R R 7 B W 2H 23 H&E Syt 56 )5 itk
— SR TGRSR, ST Caco-2 41 MR 43 By 4K L A 41 A B s
Blo G55 AWM &R BIZLAGUKEIFR], e Wl LR AZ Ak 9K
FIFIF BRI 5 5] 210 £ 5.4 nm. 211.8 +0.96 nm. 211.5 £ 1.75 nm, Zeta HLff
3 IN-28.4 4.3 mV.-34.5 £ 0.49 mV.-31.9+0.69 mV , PDI 4375 0.116.0.128
0.105. £ LPS 534N 2 SER AL, VIR 44 K il 751 e 0% B (IRt i NO 1 73
Wh, YD RAER T (ALFE IL-1B. TNF-o. COX-2) Fik; £ LPS %S 1/ ALI
BERLAR, B YRR T BT ZUR T E L. BALF 2 A& & L4
MPO & PE; 4% 25 B 22 W oR WUy R vT Bl i /E T PPARy 438 ALIL, Zh4¥)5556
JINV M R 470 2 A F P LA PPAR-y F547077 GW9662 1i%% . Ak, FEMif5 %

[EEE] 2%, E-mail: Ixj@mail.scuec.edu.cn, Tel: 18971395100
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7N, ANRIAHGEE TN, EA MBI L . BEZERET, AR
KA, W b B 2y il el 5 R s IE R R A RIS A K. 4. K
TIF S8 3 s 240 0 ) 4 A S ) STV ot P A0 25 STV ot R PO 2 FH R 4 K A1 751 8 AT
JEs S oK BRI X LPS 5% (1 AL A R R T EH, HEB S AR T1E
JEEFESS s AR ALT /NSO ORGAE I RO ML AT e 5 30% PPARy {5 51l
BEAT IR oKV AT AEAR A (R E i i, SR Es i Iz .
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FEYERE &30 BT A0 B 25 3 S HLHITBT I
MRS, RS, MR, T, AW, TWW, RERT. RWE,
P, T

(1. B2 25 K 28 250 5 B vh 29 AL 208 350 28 0 St == B8 [ R rh R 249 1L s b 245 3
GRS RV A SRR, B, 201203; 2. R egbrEib T e at, B, 201203)

[FE] HE: FV5(Alismatis Rhizoma) A & A 125 F P 58, 98K 305 7
FEVEST NV A I 505 2R Fr 45007« A A 1 77 P58 A 77 T 9 i
EIFWHE 2 o FF 4L (Liver fibrosis) & H 2 MU X 5= S BB L0 7, 124
W 04 B B AT R T e IR IGTT o AHIE 78I IR A 25 4L (Bile duct ligation,
BDL) E AT A e, SRPPAN RS O I AR AL 258U E R, RAB 280
BLA, IR BE DRI RR B SRR FCAE FHBLAD,  eds (R PR B 4 L R AR 4
GG R B T 4RI TT B AT I 25 MR S % . Tk R IR S5 4L A
(Bile duct ligation, BDL)# /N ERIHFAFEALAE R, WAL RFARA ., BAAH, AF
RIS EIRIRIT A BIVHRRIGIT 4 TR G THINZY), il 0
NERARES IS A TR AR . P SURERY) R S5V PRI R EU)NS BDL /N RRATF4F
AR, FIF LC-MS Al AN I3 Hh ARy BRI &, SR Western
blot F1 RT-qPCR AN ZF 4k J AR BR AR OC 8 AN R ) ik o ik — 2P AR
PFEE TR P AR5 =l & 5, BTG =0 23- 2 EERY B(AB23A)IR
7 BDL BUN R 4EAL - RO & JER 2R R R R/ RS AB23A B3% BDL
NP AEAL R R B R R AT IO E . G5 5R: MUK = M iE I AW i &k
W, FHLGT BDL 41, BV5RESR I /NI A 4549 ) SR ek s P 1) HYP
B Mlo-SMA AHXS RIE K FRAIG, 1X 3R BTATE HA B BDL /N BRUFFAF4E6 i1k
H: Ubsh, #EREE BDL /N EUFHG  F AR AL 1 R I 2 38 5 T IR BR AR
UKL, RN LI P A AR B K ST ORI BEARG, AR BR AR AH DGR Fxr, Cyp7al
FHREKFEFIEE AR #F—BH R, EE AB23A(20, 40 mg/kg)
Re 3Pt BDL /NRIAEAE R, RFESGE BDL DNRARARE. 6 S5
YAt R Fxr SO RURERIR L, HEA — @ MRIEREME. 57
AREI AB23A 7] 5 FXR R4 &, BARUFH Fxr WEhidtE: AH Pxr @z

[F40H] EXBARSH4(81603384); i BRI 5:4:(20ZR1473300, 23ZR1463200)
[EfEE] HEZE, E-mail: aizhenxiong@shutem.edu.cn; ##], E-mail: yl7@shutcm.edu.cn
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NERHTIREE, RIL AB23A AREMGE FXR MiFR/NR BDL JEMAFEF4E(L, iF
S FXR /& AB23A (3% BDL FFAT4EAGHIOCHERE . G5k PRV5 AT DL 35 DG
BDL i S 1/ R85 IRV TR 5 R 4R 41k, 376 =GR &4 AB23A &
FEREr, FEEEE) FXR RIEL R
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ET AN UGT1A4 /) BAEEL TS =5 AB23A [#{K

T EUR SR 5
T, kIkE4, HEN, WA, T, &5, BEE, £KIT,
Mk, g

(L b3 P 28 K 2 o 250F 0 9 P 24 b v A 7 0 S 5 O ) 0 v 2 244 1R ) 24
PR SR BT B S s, B, 201203; 2. Lt gbraE et B, 201203)
(W] BE: AN UGTI1A4 RMEERAYIIR A N-8 %0 R R A G 1) 3= 22
Rl —, (HAEH H RFM P an /s RO A RIK R EE R, AR
SO ZE G EYR g s B e 4 P (pyrrolizidine alkaloids, PAs) I PR AT A
W SRR BRI 22 5% . PAs &2 Bl CA s s xR, RIRIEH%E =
L& PA 255 2 FEER EIG R EHE LG FEF N, B45MZH
RTRIT 254 o PR A BT BAB 0 R IS m) 238 G F 2 PA T BRSS9
A%, AT 98 DA R ME RS =15 AB23A NWFFERT G, 45 G 9 AMIE Fe 450
XF T B e AN 1 AT RIS, SRS = AB23A £ PA SRS
MLl s AR UGT1AA /MR IREE H T BO6HK (50 mglkg) 18 s ai e 45
iy, B %25 AB23A (20 mg/kg) JEUEELA Zi)G 24 /SNBSS N AN [R]B TE) A 1 If
W, FFT252 24 /NI R WCER I IEREAS, R FIBORE (0 1% - Jon 5 16 FH BOR HEAT S AL %
FEMRWIH S E A, HREFAS ) FESEG IR LT 2 By i A
LR, i HErEE R R RORAE . AR 20 Bk AT 44 S M A 240 i 2 1%
Seae, A AB23A X T HOGHACI M . Z558: AB23A RIFEACT Bk
Bt NJEAL UGT1AL /NI ERPE . PR MU S & &, 2T BB,
7ENJEAL UGTLIAL /N RAR N IEEAEN 115247 8 (BRART BLDOGHAC B B a1 1)
RO IR~ R g B ) ; AB23A Al BLGHAR S
TR CYP3A4 e/ BRIt ARUR = A B, AR FEAS AR 2E T BLOGHRAE N
TORLAR A I RE =0 A . DL ERF TR AB23A F= S5 #f) T BB A AR
WS, R AEACEHE T BB AT N6 20 B I 1R A A QG T I A e Ak 7
fRTE, AT BOEHAAE AL UGTLAS /N AR YA 25 5 - 7 o F P-4l i
RIEZI . GEW: A5 E IRET AL UGT1IA4 /NREFFL T PA HIUEE SRR,
RIS = AB23A AT T BOGHAC OB B AN 25 ) e ia Ak, 520 T BB
AR F 1l A T AR L 35, DR 58 AR AR ELAE F I & T BL6IRESE PA
B2 R DRl EE S A I RS B 23R 2%

[F40H] EXBARSH4(81603384); i BRI 5:4:(20ZR1473300, 23ZR1463200)
[EfEE] HEZE, E-mail: aizhenxiong@shutem.edu.cn; ##], E-mail: yl7@shutcm.edu.cn
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& PR R R AL BT R 23 BT 75 125 Y ST B HLAE Mk v B 7 e A M = Ak
PRI

FE4&|*, FAEY, skIRE, FEEE, TN, REEE, BFT, Tk
(1. B 25 K 24 2500 FU BT v 2 b AL 20 30 3 5 St = B [ X vh R 255 1L =) R 25 8
RS R EVE E AL, i, 201203; 2. R egbrvElbeT ot B, 201203)

[FHE] B AR 2 P R IR R E R AR R EER, 5
JHA049%3 1R R A R P B DA 9K, AR A S R AL WA AR A 9 11 78 £ AR 0 1
Y. SR, ZRIHRRIEAEDEA R &K, HAREZ PR R,
SR WERREI T . B FERIH LC- MS 37 A WA AS o 6 4 RS R A I
THER I e Ve o T 7 ik, IR DA B PRt B VG g A ) Bk (PA) B S5 FH 28 435 A 1F
(HSOS) AR F AR AL, K IE PA 2 HSOS K4 R AEAR e . Fiidk: K
H “RHEZ IS F-BEE 0 PHIE- € B4R R 12 RIS S T R L
BRI TR A ARV R [F) 3 A A i 3 A 5%, 35T OCE {20 HEAS R £ IE R
HIE IR T LC-QTRAP-MS 37 A Ak 35 B AH 1 T 2657 R s 1R A AR 3
VIR JE R BRAE K . SE(E P i & &I E k. WUR IR 2 = £ 3 PA-HSOS
T RS R W S A S, AT IR EREE R AR A, R ARV E IR
bR, GER: BT REE 7 R ITU U AN OR B I [A)AH 25 G 00 45 5 SRmE, i AR R ZEH
" (CA. CDCA. LCA. DCA Al HDCA) )% % BEls e Ab A P ik AT %5 58,
RIVF FELEA L 58 3-OH Ml 24-OH, [F]—HYTER 3-OH i %) H HE BR 1L (1) 74
OCE HHE K, iR H5. LL CA-dd AWFR, UL SPE /NEHEATFE i FiALHE,
C18 o347 43 25 ESI-BE N R A MRM Y5, 57 12 P32 AT IR S 76
G HEERRAL M € B M U7k, JiiE R (LLOQ ik 0.03 ng/mL)  #EHf ([8]
% 86%-118%) , X ImIRIEASBEAT 7081, 456 2 Jugiit 7 K9t CDCA-3G,
CDCA-24G, CA-24G NEAERIAEMIbREY), HEILIZWER (Y= - 29.923+0.284
CDCA-3G+47.777 CDCA-24G+7.434 CA-24G) F-T PA-HSOS Kz, &i: A&
TPt S0 IR R 8 26 BT R S AR HHEAT 1 A SR S 5, RS T N R
TR R 20 W TS T Y 1) 5 B o AT i R H IX 23 {E R N 2R PA-HSOS 3% BA-G
AVIRR N, BN T T TR I T W T R AR A B4 HSOS i T 12 T 5
Ao BEFUONFI R IR BRI AT “A 887 2§ 2t vPAL SR (L7 V55 SCRE AL
wE%.

[F40H] EXBARSH4(81603384); i BRI 5:4:(20ZR1473300, 23ZR1463200)
[EfEE] HEZE, E-mail: aizhenxiong@shutem.edu.cn; ##], E-mail: yl7@shutcm.edu.cn
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o SR SRR I I S YT AR R AT S R

FRE T2, HEWNALZ 3, R4, MM 2, mA ey
(1L.HHEKRY, HilE, 8100165 2.7 R 24 B 75 F = 240 70 B i 5 B2 240 78 B, B 52, 1008505
3R, TR, 5100065 4 KEFEZ K, KE, 301617)

HE] BHE: PEAAyEEREEHIEERZ . AMEEAARE T
Jit 8 e Atk JEE A S BRI 545 0 BT 3 S50, B v 0 o DA R LRI A
Fo T HEEAN R G m R IR IR R SRR 5T, R ORI TT 45 R AT B
PEARTRT A, 38 T A 25 VA G 61 JEURT =y Ji =R LA IE S A R i % R Sl 2454
(RIAR DI T, 1] G — 10 v B U IR B A B R g b vt , D 58 R B iR
TR B ACERL S BE 2T PR IR B 25 . Tk AR 204 [ M
~ T YR R R R AT SRR i SR T Sh AR R ) 25 AR T 254
SCHR, T NS S . GE R AETIEATE R, SR MRS AN S TR
UE AR UE AR A5, RS IR BE AT LSRR 2R, B AL Z ANA] . B XSS
i, FEVS N TARNT /2 2 S EUUEIIE, AN 3 E0E SR IR R A AR A
JE, AT MR, AT RS, (R e B A T8 A I i 221, 2
U INE SRR, AR MR SN L, AT R e TR R ILRLE
B e SR I IE o et SR U UEAR SR T /b, 7 Bt — s MR A o %
Tk, RBEFLCWATEHN AR, TR IEI FIGT 9 SAETT 7. S5 H
A e BRSO HMLRIE 68 T T 29 R I R BT 7E AP AEAN L, DRI Je v JEUR A7 2 Bi5 ¥
LI FEAR R L E T I SRR T A S B A L PR R
JESRE MFSIE SRR o Il ARR 1297 IR ME R RRVEAL, T sh VAR A B 7T th
BAITIEAL . BRAR R ShYIRR R N A VAL Y, AR SRR AN RE AR EIL P R AE A%
(EREE A" PATBURAIL, R S RES HERfhHh B R A . XK BATEAT I
o BHEARVEI bR BRAUHE SRS “D. Bk GEs 7 B, H K
7 R UEEAR R PN IR E B BB RCE AR, RS RIEN&

BEAUEMR ARG b, A BRI A TR PR BT AN AL, T “VR 7 B E KT
LA UL DU A2 UAE A A5 7R 6 0E ) — A B BT, DU 7 B 4 1) sy /=R ML AE
NIRRT T S50 RIS 6 2590 b R L] 3 i Bk i o

CREAE] MR ML, SRR, ZRREGER; KIETZ

[F—fE&] FHAE, E-mail: wzx98748@163.com

[EREH] #UsAS, E-mail: asa2057516@163.com; 54, E-mail: gaoyue@bmi.ac.cn
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PR F RS BB R FE R
Tbm, REHE
ChE A BEREA B 25T 5T BT 1007000
[WE] # 2. W NAHRZFAEEAEYALE Curculigo orchioides Gaertn.
B, XAHER, P S, MEPR. FINTFE. AWFZ DL EA,
ARELEZEY) . 2020 it (PEZGI) BEHR, TEH, AR, R
FF. 4. BAFNEFE, SeiE, SEBHNZASIER. WHTHERS, HEsE
B NERRA TR, FHREVAYS o A Sl A5 B P AR B R B2 2 ML, WAL= 24 04 i 5
FEHE ML B DRI KRR T TEAT RGBS AR, 7L
fith b, I AR AR B, AL B4 5 A AT VSR, B L 2 B
VEAEF S BEMEAE A, DUAE IR PR S Hront s e AT RHA s R IR B 3L, e e
AL 04 T7 I KR IR B S Bk . i8I IR R IER I, AL iRk
FrEdbiAm BEH L2 (BEABKIL) , HIRE (ALY dst HAAR A4 Fr
R dRE, RS, WAaALSE . HEGAARZ, (H—EIFH “AZF” AiES. H
M RIE £ BN SE Curculigo orchioides A1KHHIlIZF Curculigo capitulata (Lour.)
Kuntze FFEEIRZE, BLUART# 8 R E AR, FE~ ARET MK, R
P e AR o I I s A& A, IR 253l KT K R RS
T WAEFZ RO, BILAE KON T PIARAREREAT 25 S0 I b a2k
Zypf——wk g T 2. KALSK, BWEFSEHAEARE “Hi7 . /M.
“BpEg” R, AH-BEEEABRIMS TEM. RrEkBas 506 RinE 4
AR —F B AN B AR R 259, IR PR E L IR A« i
BRI R PEAES . BN ROATERS . R . JERRIRE . E3E s
DT, B AEA0 HAE BRREE OR, FUR VIR 2 A A - R B T T 5 4 3L
PRI o G R AR R K SRR AN S A 2 i o R B o T By K
ARRER AT, =il LA, SIS, A, MR &Y. 2R H AR

Ry, HIURAEEM 208 Jriate. iBRRE hk. PiR. W3R, 9t

[BE—EE] dud, L5, EEMNE: AT ARMX R BTN /M 16 5, E-mail: icmmmj@163.com,
Tel: 13651307663
EA(ES] REE, FI5, B, B s AKX R BT RN 169, E-mail:
ahliang@icmm.ac.cn, Tel: 13901014419
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=

AL PUERE . T AT RS T PR RS AR I o Al S A I A
el NI A e N, FH 2R 2 4o (BRI B fd Y m] eI AT
JIE. AETE A E RHLA B R ISP R B, ShZ AT R A IR EOR
SO (RIS 3L 51 kS B A B E o320 A AR L Al S mT SE DAL =5 2 1k o 22
H o I T S o A7 6 BB R BUREARRALAN S 2 I 2 M, [ B B¢
VEPD A S AR FHAILER . il PR 22 43 R N A B R 25 =8 SR AR 4 3

~

[REhA] AL, I, s HEEH, F4%

337



FEPEHEXPATREEREMMAL X 2024 FERFES FEH-EN

o RSB S MIAR B AT STt R

WUTHS U, ERE Y, WEE Y B,
CLTTRERERSE, TR, 5100065 2.7 R, HilE, 8100165 3. KFHERZARY:, K,
301617; 4. FEHRPEBEEFE AN BRSNS A, dEa, 100850)

(] RN TR RE, SAFEREE B <, Mg =,
R S A RREREIR, BT B R e ARSI S R KRR IR
REHRATE . AR, SRR, SEWRREEAU KRR
R Z R HIAIR LA B Ao BRSO UE A s i ™ AR T i e T K
M i i SO X RR 2R G, ks 50 kR @®wY), B2 Aok
IMFHEUE, FFrar e BEUHEA L, — A N E ATk, B ARz A
R e R SRE SRR R SV ERIT T D, HEh IR 1 ) 25 A AN G s
J AR T B DR SR B )2, KM BB 2800 A HEAT DR R AR A 2R
ES21d, RIXLARTE R S IRA/N CREAED —RNEA R bR, =5
BIESH YRR B AR K 2R AR AR I R G 5 sl 46, (A7 AEAR 2 ik
Ber, DB 5 S B 27 (R A A 1) 28 7 SN 5 o 2 AR X099 PR L2 i e R
M ENRATRER A iE R, e T R2EE 17T RAEILE,
RISk = SUETT 7)o WPt mRE S0 I RIS A il 46 ik, e Hs i
PP A ZR, T ARBEMS PN HR YT 29 SAIE T 7). R, SR RERS HERD DA 5
PR UE AL ) v S50 S L2 A R BEFE o B e i OB X IR S L AIRA
Gl AR S R [ AV AR SR, iR AR B AT SR T 7T
BRI B2 H RYE . Horr, RSOy T B0 PR 2 n 0 Al s i 237 A 5
s, (IR ACHKOP S R AR N A . fE R BEIAEE, AR 5 K A e
AR, FHT, T R AR B e AL AT BGR, HO T AR
155N I Th AR S B4R 2 R - 1o (HIF-100) SRISRM AR SR IE />, B filiZe
GUKIBIEHE -5 (AQP-5) IHREWTFUMAFAE S o X i SRR UESh WA A N 1%
RIURSREE S, B2 25W) . 557 DAL 57+ PR 35 8 <R e AR 7Y

[E&mH] TEEZRAREEES (WS 82204751) , EKhEZEER OB RAAA IR
(5. ZYYCXTD-D-202207)
[#—1F#%] WAL, E-mail: 18054201131@163.com, Tel: 18054201131
(EWEE] =, BRR, WA, EEMNFPLLPE A, E-mail: gaoyue@bmi.ac.cn
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TNEMZES, DA & RIS ALE R, & SRR
A TR [ 3 T SR A SR A A

[SiAE]] R EUREIE: (RE: sh Ry AL
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R ZESEN B2 R A5 SH PC12 41345 FO AR 3 8% s
Hugz, Wk, kME, M, EWR, HkE*
(R R 25788, iU, 430074)
(HE] B AF5TsEEE PCL2 40 BH A, PR ML 5% F S (Swertia
bimaculata (Siebold & Zucc.) Hook. f. & Thomson ex C. B. Clarke, SBH)* & i i
753 PCL2 40 85493 BRIP4 F o 3R T8 2 K S ns #2240 it 1) R 474 FH % s
S TAERNLS], B AERASET SRIITR SR RIS R HE , R0 RIEIZ LM 1
GRS S 3. Jig: H BB (CORT) % T PC12 4Nt AL, K kb %6k
ORI PC12 ARV AL B0 . WREBAE R RIR BE J5 F T 5 8 5e, & 2%
AN I 2GR FNIR BE [FIRT 5 2, {F R 24h J5 005 AR AR . MTT A 40
HdE 71, CATHRIAEA(BUS) AR TERT B, SR TS 2580 PC12 4l 443 i R 37 2%
R, YegE PC12 4id EiB A ELISA )& I i 5 2H 40 i A P15 1R JiR F (cAMP)
K A ] TRNzol %7 #E B4 iD=t RNA, LA GAPDH A& LA, ] qRT-PCR
KK #5 cAMP 12K 1 5 (CAMP-dependent protein kinase, PKA). FRBARFF 2%
NG44 45 & B 1 (CAMP-response  element binding protein, CREB). BDNF 1
5-HT1AR () mMRNA 7K. S5 5+ HinT L& 445 PC12 4/, 25 pg/mL
150 pg/mL BEEEXT 0.2 mmol-L J Bl 75 5 1 PC12 4 e A7 PR A b R
H, B Rm i 2H LA B R 22 o AR S PR PR B 24 TR EA N — 3. 5 IR
AL, 0.2 mmol-L! B S PC12 4L cAMP /K 2% PR, FRiisk
AR B AN 3 7 T T AN IR RS O i AL P9 cAMIP 7K. 0.2 mmol- L 7 53
4 PC12 ZHiffaH (") PKA. CREB. BDNF Fl 5-HT1AR /) mRNA /K4 1FE # 4 &
F L. SEAAALL, SRR E A S R E A AR R IR FRI 21 mRNA 7K
SR A — B HIRATVE ] o« R S SR RRAE G AR PC12 41 G52 K I A 15 5
fa5ts, HAEHMLH 587 cAMP/PKA/CREB/BDNF A . AL —
SEFEEE BREE 5-HT1AR ¥k, RIFMERTIER . 4. B XAAR
TP R E R o J8 27 SRR A RUR Y B BT S 3 (1 PCL2 ZH ity , Higie

[EE&UH] PRI ARCH HNEHRTH BB ES: XTZ24025); #HAbEEFEESH; HE
LR B E S 5 AT (2022EHBO5S3)
BE—1EH] HEZE2001-), L, Wik, HHIe 77 A : IR 23 %% 5 553 48 7T, E-mail:cly010421@163.com
DERER] B4 (19720 , &, #d%, Wi+, Frm. RIEAMEE % 5T,
E-mail: xianju@mail.scuec.edu.cn
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ARt 517 H cAMP/PKA/CREB/BDNF il A ¢ . & 4 32 Re et 5-HT1AR (%%
SRKCF,  FLAE SRR IR 25 T MR — 8, R R AR R A e RS R .

[SR4RA]) R MR, BT, PSR
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WRENE T )t R S8R U0 Fr i RAEFF 4 AR Th B

TEARA YR8 7 1 ELEBT 5T
M, WEMT, Bk, B, FE, XE, ik
ChEFERFER TR, d650 100029)

[HE] BE: ETCELMHRERENV R SRR (ERMRERR) 5
HARRFERER AR R (ERESER) , MMERPFIFARIIRE, EARR
WIRE JJBEAT LU, i tH SE 3G A T 2 B B 2 S AR A R EOR IR R . T
R 0 i 2 A S R R R B F U b BT A R ) e AE O AR AR A « mi-122R At
EAIF CYP450 HE R % s 7K T (A I A 2H 2R 2 R TG i I 5%, LU A T A s
R PRI ThEE . TEARRIEE /7, DAMIIRIE o0& T o 25 8 B 2 AR 10
AR TR F o G5 3R AEALGE IR, T 1A R 55 3R IR B M T R T (A Lkaline
Phosphatase, ALP). %34 #% % /i (Alanine Aminotransferase, ALT). LW Mt Z
(Lactate Dehydrogenase, LDH)%% 40 4 5 6 bk 1 BB IK T HS AR R, HAOR
PSR R YL 2 R B (P<0.01, P<0.001). BRI 2530 b I F4 %
e JIME SR R . H i =E(Triglycerides, TG). % H(Total Protein, TP). fH il %
(Cholesterol, CHO) A st IH {12 (Total Bile Acids, TBA)I & & i & & T &SE &,

HAH M7 57 2% (P<0.001). HZFMERI, Wik Rz, &) A
GUERIMERETR 24 h 5, FHBGMAR N RE R, 8598 3 RE, HARMIK,

Yk, IR R 5597 5 RIG, /NS M AE, (HOR TR 40 A%
MR BEERT, BRIV PHSSEMERTE 6 h 5, FFHSLEMAR N EE
SH W3R 24 h)a, WPEEYTIK, RMEVEAUMIRE R BE9R 3 KJG, KIHAN4NH
IR, FFAMIATE. BEMERKIL, Miiisk R T, KR eh)a, MENUIA
TR BB S F R WA R8s 1597 24 h G, AT bR gs b, U2 g
GERIRER; B5R 3 KJE, FAMMRRHR A RRIE N G, PIRINHES AL, Bk

[F—1EE] Mz, it WEHEYI, Tel: 010-84252832-2231, E-mail: leyla20000219@163.com;
MEEth, Wit, MEEHHEEHIA, Tel: 010-84252832-2231, E-mail: Jwlin730@163.com
CEWVEE] K, BL, BT, WHEP2 i azalsi, Tel: 010-84252832-2231, E-mail:
yfyang@icmm.ac.com;
X, R, WRAA, MR FL, Tel: 010-84252832-2209, E-mail:
tliu@icmm.ac.cn
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TR R, ¥59% 2 h 5, AEE V) A A EEs f AR ILR & Fs Ki9R 6 h A,
LORLARI K, WD, AT TR AR B R 12 h R, BRI U S
DEE R, BUZ BRI, MRNY 5K, JE B2 . Real-time qPCR 45 R 2R,
TR R R FR BT UL AE 6 /NI 5 mi-122R 3 R KPR 4R T BE, T iR
L E] 91.33%, TS ZP VI E 2 /NS mi-122R 3 R 5% K7 B H B
TEFTE, HEOREMERSE R LR M 7 57 235 (P<0.001). XA [FH 7R
AR RT YA ) CYP3A4. CYPIA2. CYP2EL Z:[H mRNA /KGR, [
E IR A AE K, CYP3A4. CYP1A2. CYP2E] mRNA 7K-F35) S 3R s,
Rk ZAEZ A A 10 CYP3A4. CYPIA2. CYP2E] mRNA 7K Pk i T
AR R, H, CYPIA2 mRNA ZKPAERLIR #2145 0k R4 18] o b BAT 3%
ZEF(P<0.01). Z518: S0 AN FER RER IR % U0 T D ae . TS SR
WREIMLEE VRN, SESE RN, MR R P FgIRr Thee s/ 4
F AT SE R ARURE T . R R R TR T U)A EER

DEEEE] BOEREEG T BB PRI HORERIEN
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=R RN G VEAE TP 2 R T T R ILIE R A o iR A DR

SRR, HUK, BEE, SKEDH, R, e
(hE P EREER AT, dE5T, 100007)

(FEE] B AT B AR o 25 R OR 0 Z000 ML A B PR e A o IE
LLRRMFEET . BT XA R R S BURL R AT IRIET &, FoAT T b
T E ARG LR B VE A B 21 3R S Bl v = M AS [ JIEL 0 3 7 325 F) A
Y, AR R A 2% . ik AAER H 2 21 O R 452
BRI MIEFEA . ¥ 128 HSDRRIEIL /> EBEHLE > VUL, 450 B2 AN
AN IEFE R S A . 0BRSS AR R 4K, T SEER 2 N 45 T AN TR R
MIEHE oM, RRERendy 4 M. BEJE, FRATRA bk =07 2R I i i 2 e
AROE, RN HET . SR BEESAFENIN, MFEFEAR
e, L 3 B AR 1 3 iR . B R ANE A I 45 IR R, XS REAR L,
EX 2 N IR P s [EEA N i = B/l = 4 R A =T (AN SN =11 = Al
S IH LT R T A ) N +46% +117% +254%,  MfE RS I 20 2 T 0 )
WN+45% +126% +252%, fEGit LY RABEMEER . PR EEAE
HER T RUMES, AERHNEHRKRIEEEZES . M2, IR
SEALBEVE ORI 25 R S0 AL AR LR W 22 7. G5 EALE R R TR
(R ILIE AT, JH 203 A B VE Re 08 A7 RCHRBR T4, OR IH 20 32k Ul 45 2R 10
AL, Dl R S50 3 SR A 1 — b a] SE RO I 77 %
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Fr B B 50T R SR SRR B AR IR A F B LI

o0 akaNgR 2, MR, BIgENY, mA Y
(T REGRIREE, T7RITM 510006 2 BB EHEEM R, JLR 100850)

(FHE] B @RS 2 SN M BEIRZE 22 8 2R A
WK S5 B 0 S RN, AT 175 % e S B AR B A, o I 24V 7 B AR P iy LA
AN BB/ ARG A AR S5 A5, TE VR YT o 5 B AR PR LA SR 34

T HAFMENR 227 X — R LS, 5t = R #) iRz E,

TERLL “FRIE, ZHM” R RmIR B ey, HA M. AV IEThR,
PE e R AR IR 5 R R AR VR T S5 N o AR SC S 7R 5 T B R AR 25 AL 801 4
PPN IR B 2O 2R E RS U], DAHESI S R R IR R . 7
12 2 SD KR BEHLA A IEH 5T RRAL . B4 YWASD 4, DA E % R AR AR
(5500 m VA4 3 d NIEMEIE, EEEORGZ 7K (25 ghkg, HHETBAIRKR
RN 9 £5) 5, HEAYIMCEAREIAEL T RIRK BRI 8UEH 5P . 1.
R FH JC 42 1 L RE DU R S8 (DS, RIS SR AEANIN L L JULFEURVE B B2 45 R AR A4
i, VRN TR B A7 IR AR S IR B T K R AR A A I S VR s 2.0 A It
BRIMAELL, ELISA 522 Myl rp LR B, HPA SRR, SOER 7281k, FIA
BRI EES, WET 2728 1k; 3.8 1 RNA-Seq. Western EfJ
AERTI 5-F2 32k 1A(S-HTRIA), BENE 2 S (OX2R)4E J 4% 53 - Bl 1% ) 15t
WEEMOCE O, PSRBT R T 8 (Clock), AR TR E 2(Cry2).
- Arnt #85 F(Bmall)FRIE/KF, WIEM GBS ME E, R T HLH.

gER: OIEHF TR LA, IR ZH K R R S I () 32 25 el /b, S IS TR) 3G, 12
DEMEAR DD, v BV SRR (R 4R . SRR L, Y WASF ZH R AR A BT [ 3
B 0.3 f%(P<0.01), HCEER[EIJE/D 0.3 f%(P<0.01), 1SRRI 1N, HEAH4%it
FFES, Y8 YWASF A8 E AR IR S o ok BUREHRIN (8], A7 250 5 ig ;. @5 1E
WX IR bR, BRI K RUME ACTH, CRH M1 CORT /KFJFm, MLT /K
F#AR; IL-1B. IL-6 SEARAERF/K-FRET =, EAMIEAHHES SOD. CAT.
GSH {7 [#11%: MDA /KW 2 Tt iy, 5 HAH EL L, YWASF 44 CORT, ACTH,

[Z8—1E#&] Z7%, E-mail: 3156782638@qq.com
[EHEE] SHEF, E-mail: mazchun@139.com; & H, E-mail: gaoyue@nic.bmi.ac.cn
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CRH & &K MLT AFFE, IL-1B IL-6 25 JIER T/KFH FrbEAg, Ak
RIBAH K HEFR SOD CAT. GSH & THE: MDA KF U T, @5 IEH X
HIbE, B KR NN S-HTRIA FRIA T, OX2R KIA LI, Per2, Cry2,

GSK-3p Al NRIDI FiA/KF# FifH, Bmall Al Clock Fik/KF i, Sk
AR ELEE, YWASF 4K N i S-HTRIA F£i& LI, OX2R 8.3 N, Per2,

Cry2, GSK-3p #il NRID1 #ik/KF# i1 Bmall A1 Clock #ix/KF . &5
W I 5 2P 7 8 I 5 AR — P IR 8% Ef R v e e R N 1] 1 o B IS (1]

N AR Fr B SF 38 R SR [R] . K BB AARREAR T 48, A ITT P (R A A N R R
(1 R 5T R e R BRI AR 5 440 o SR A FPA. b 189 o Aol IR A8 P2 A {1 i
FEARAS, PIRES LRI AR IE 17K FH &1, 5-HTR1A. OX2R. Clock. GSK-3f
FIERWA K AIFFNTE B 207 T m L RIR R T 54t 1 SEaa ks .

[REBEA]  FRE LA MR SRS, S IR AT e AR
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M PKM2 Ji$E HIRYT “SBERTARE” KMHRJREER
RIGFL L, EH WY, AmgE, kAR, MR, KR ARA
fa PR !

(1R B 2GR 252408, T AN 4500465 2 I Fg R B 24 K5 PRI S 25 5 1A
BRI FE G G, RN 4500465 3 T2 4PV EERT A RS A i EL A1 HT L,
T FRIN 450046)

(FE]  HA: 2T M2- B ER R B (PKM2) T 45 W IR I &R R T AR
AR IREEAE o J5¥E: TERTIE TR A SEIRAE RAIE “ SEEUREH AR W]
ReilId PKM2 155 i1 B ORI R IRERE H Rl b, AR et — P 1
PKM2 HIl FRIEATHIE . s 830 /N BROFF A 05 BB AR b L3 T IR B e
FHALT). RARIRBELBE(AST) MUMEZNEZER 122(miR-122) PL T 2H 2397
BRI S AT, PP “SERERE AR AHRIREEER . BESS, SRA S 2
€ B PCR. AR F % % B e v S5 ar P | W O B8 P i A B AH O 1R R
3-I(LC3B). Sequestosomel(P62/SQSTMI1). Bel-2 A HAF F & A (Beclin 1)) &[]
NMEARIEKF, BE PKM2 25 “S8EREABRE” MHEAREEM. it
b, R S 3¢ B PCR. AR 1 e EDEVE SR I PKM2 731 12 A
FORARIEAKT, HE 4R EE S S PRM2 i [ VR A 8% S 1T
Ve G5 8. T AR 25 8Ud /N BUMLTE ALT. AST. miR-122 7KF 3 5.2 T+ & (P<0.01),
ea e gpdine o QP e S R DR G NG el P 1] ke s - N T 9
TG ALT. AST. miR-122 /K F(P<0.01), B2 T 5 AME S A 2005
B EGL, RUERN PKM2 HIFIRT, “ESBEURE A" e R A
Sy FEBHN PKM2 I, “EEURE AR MIEEE Y,
FARR AL I 2H 20 B % 22 T i R 2 /KT g i b PKM2 2 W)=
HEY] “SHREREAMRE” 5 PKM2 (555X, thih, HAMAZLE
/N LC3BL Beclin 1 mRNA KR HRIEK P RET & P62 /KT E
PEAR(P<0.01), THIBCHL &R B IYTEAFFLE F RN FIRIEFR I 55 (P<0.01),
ROTEMN PKM2 HIHIFRITT,  “SERERE ARRRE” 0T B2 5w R A
Sy PPN PKM2 HIHIFRIG,  “EBRENTE AR ML gk

FEEUH] EXRBAAREEET EIH (4i's 82074037
CEINEE] EEMH, B, #d, BLE, 852, mLESI, MLEAES, MR P2y
522294, E-mail: mjw98 2010@163.com
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TR, FIAE LC3B. Beclin 1| mRNA K& FIRIE/KF L EETH . P62 /K
FRF R, W PKM2 2IAT e, #E— D3] PKM2 £ “SEERE L
FEEE” AR IR EE I R R e GBI E o kA, B A RIE R I T /N PKM2
mRNA K& ARIEKF, MEALERFELE LT PKM2 7K F(P<0.01), FH
FEHE N PKM2 $0HIFIRT, S8R5 id@ i i PKM2 /KPR ACEH A BRI T 2
HBE— 2B PKM2 #0175, # R PKM2 /K7 X8 . ik b PKM2
WS, IR PKM2 78 “GARER R AR KRR i i R
TEH . 5. “SERRRE AR MARAIRERE W KA 4 i od 2 | g,
XA HIEI/E H 5 0E PKM2 8 5 K

[ofEiE]] PKM2; I REAWR: “@BRERE AR o MAREE; M
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FHHES R IR £ 32 H B BT B0 L S 45 KV A LI BT 5T
sz, ik, T/, TR, FEE, BE, Ry%, pEs
GLPORHIM R 25528, 5, 330013)

FHE] BB F5 79SS (north American ginseng extract, GS)%f £ F2 bt /&
(doxorubicin, DOX)FTECo 1545 1) R4 VE F AR IR . Tk (1) ARAhES
F2 K BRI RO ULANAE, 23 3R FH MTT 8 € GS Al DOX /EF T AN B Ik
I N IEH . AU, GS TR LA GS Bk, Z5WEH] 24 h, W% GS
St DOX 755 1040 M 3E 77 F0 LDH BRI Rem . ik— 25 R FH Western blotting
F1 RT-qPCR &1 2% 2H 0o LA NLRP3 JORE/MAAH S A AISERI RIS,  (2) 42
W SD HEM KRN/ N 5 4, A RlhiERH, BRA, GS 045 gkg T,
GS 0.9 g/kg TTAHLLIK GS 0.9 g/kg M. KA 2 RIEKES DOX 1.25
mg/kg, FFEE 6, B KRN ERAT 3 RITEHER GS, BHEY
HESRLAEHR. AHSHE, KRES 12 h, 2%KE 2R, 1815
JKE I, B EHFRE . SR HE B4 A1 Masson 4l 480 LA 2 RS
KR S 2% 20K UM CK-MB. AST. LDH. IL-1B PAK IL-18 & &. 1
&2 K RO ULZH 2 NLRP3 SRE/MAFH G HE RN EE R RIE . G55 (1) fARk4hsk
ISR TR, GS 12.5~200 pg/mL XU LN AR TE /1A #2m (P>0.05) , DOX 1~10
ng/mL %5 SO LN DA R RR FE L0, IR AR (P<0.05) o AWFFtiE+E
DOX 1 pg/mL 7 SO LA, WL GS 100 pg/mL Xt DOX .00 UL4H
MR AR 52 . 45 R E IR, GS #f] DOX 75 S 1O I A /735 R 1 %A1 LDH
TG IN(P<0.05). DOX 5 50 ILZH i NLRP3 . ASC. pro-caspase-1 . caspase-1(p20)-
GSDMD-FL.GSDMD-N. pro-IL-1p & H % 1A PL & NLRP3.ASC.CASP1.GSDMD.
IL-1B. IL-18 mRNA #ik Fif(P<0.05), GS #1#] DOX % S ) NLRP3 &% /MA
MR AR I EIE FIF(P<0.05). (2) TRASLIhSE B iR, 5IEWALLE,
R R AR E G K18, O F S EREAC, OHUASHSIZERL, MR, R
ergeiti s, ODULAF4EH IR, i LDH. CK-MB. AST & &5 (P<0.05),
GS TR Al LR (P<0.05). F4b, HIEFHE, BAHKRLE O

[E4HH] ExRARREESTH (45: 81960732, 82360787) ; LA HRRIEILEIHH
(20242BAB25573)
[EIEE] e, Bh, BER, NFERG0MEZ4HEYI7T, E-mail: tangxilan1983@163.com
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NLRP3. ASC. pro-caspase-1. caspase-1(p20). GSDMD-FL. GSDMD-N. pro-IL-1f-
IL-1B & A FIE W 1 (P<0.05), NLRP3.ASC.GSDMD. CASP1.IL-1B.IL-18 mRNA
Fik Ei(P<0.05), MLiE IL-1p AT IL-18 & &1 1(P<0.05), GS #I] DOX i S
FIRTEFR L (P<0.05). £5ik: GS ] NLRP3 #GE/IMAZRIL, 4% DOX
753 K R0 B4
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/N BRAS R il R AR PR 38 7 % LU A
WEY, W, R, TSk, B, KIREE, REE, B REE
ChE PR B 20T, dE5T, 100700)

(FHE] B G R 2 R 3 RO R SN2 I R B P i 48 R A 1 245
Kl AW 50383 G 2 BE(LPS). BFiE 8 1 (OVA). Compound 48/80 —Fh ¥4 %,

5 TR AUL NG A 200 TR R e B SR S5 R A 5 AT I TR il AT, L A — oI B 4%
TR (RIRFAE R S VEFE AR, AANRINLE A 5 W 58 RO Fe S A SR Bt . 53k
535K F LPS F1 OVA. Compound 48/80 F4 7 /) 5 4H 1 /2% e ik 50RE S5 B 26 A1
[Pt A AL  LPS ZH /N R Wi S0 0 ol N =~ A KGRI 2 (100 mg/kg 50 mg/kg
F1 25 mg/kg) 1] LPS 50uL; OVA AH/NRAEES 1. 3. 5 RIESES OVA, &L .

EFIES 518 10 mg/kg. 5 mg/kg Fl 2.5 mg/kg, BEJETELS 14 & 18 RAeFH AL
I TN 20 mg/kg. 10 mg/kg A1 5 mg/kg 1K) OVA #EAT#K: Compound 48/80 ZH
/N BRI T T O N 4 2 C48/80 & H AR E Y Smg/kg. 2.5mg/kg. 1.25mg/kg.

SRR /N AE LPS £ 24 h J5. OVA KK £ 24 h J5. Compound 48/80
VES 30 min JEARS I /)N B4 A L o 200t AR K o33, U2 2N 4 24 /R
AT AU A A, o w4 2R R TL-4 IL-6 IL-1B TNF-a.
IFN-y. IL-10. IgE. IgG. 1gGl KAEN & E. 4R STAadBAattx, =
Fofr it SAEAY /N B A 2 23 5 K B I — e R BE R I, SR B IR A S s Herr,
LPS AR5 4/ BRH 218 7K B AR A B 2 (P<<0.05) o =Pl 5 A5 284 /)N BRL 41 ]
1A 40 E (WBC) ) 2 2 i n(P<<0.05), b LPS #AYZH /N AT OVA 57
SH /I8 B o PR 40 24 70 A OC M B 3 T (P <<0.05), LPS AU A /)N AN
Compound 48/80 574 ZH /I 5 bk 2L 41 g b 491 S22 575 s A o M S 3 1 (P << 0.05); 1t
4k, Compound 48/80 #5755 5 20 /) BR A/ A 1t H wg B PR 41 B 2R 5« LPS
RER A /N BRI ZH 23 5038 Fh TL-6. IL-1B. TNF-a /K~F & T 5(P<<0.05), IL-10 /K
SR 3 PR (P<<0.05); OVA B AH /N R I3 1 OVA-IgE A1 OVA-IgG /K-F i & Tt
=1(P<<0.05); Compound 48/80 #52Y2H /N it 23 ) 3% vh dH Jl 7K 1 2. 3 (P <<
0.05). MiliZH 23 B 25 45 SR 7, LPS F5ERY 2H it 2H 2055 2% = SR N v Jis 9 4
REAN IR AR . SOV A BRI IR BRI #2 H . OVA HiT Compound 48/80 FA12H
/N BRI ZA A B ) S AU SRS H L N B B A I 9 A fls o A A 2
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DL Bl R b8 55 . 538 LPS &, OVA S & . Compound 48/80 V1 4F
Ay AT DA T/ SRS S A, 3k ARS8 R DA A [ A 20 il ¢ 1) 245 R0 B AR R AL il A

TR SCH -
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YR T PRALREAE A BT STt

RN, E L, R, FhEE Y, BRI, e, EE Y
(1. YLPEHR R 25 R 2R TR 25157 2 B S B SL 00 =, Y078 B9 &, 330004
2. VLV R 2RI s E E B, YL/ FE, 330025)

FEE] JEHE Rl e, OB S DK 3R 3 B0 5 1l 7 AL 2 5 o sl
FEHERRII R o NEREI R A Fr 2k T, el E R AL DA RBZ —. IR
JRAZ RIRE L UVE R L 2 TR P DA K TR Y B B XU PR R . i 2 e
6 AN E W= i ey T B RS SR A8 R e = Rl N b e S i = i A R
P5Ko 2l AR SR g U 20 P A i T, HE S YRR A A 2 R A
OB, TR A RS o DR akt 32 ) AP o0 RS PR ) R B . ARG
SRV o 200 B A K R I S A R I e AR B TR R T R T
AR L O R RIE R, o @ AT s I PTIL AR A o A A ATTHE
PAAERF AR B B SN B A m IS K- T 5T, BEARNE I 5 N AR 5SS R
T B IR 28, R FERELAIRG o T FIUAC PR RO 70, AT SE AT 2RI B AL A AT A
T AR ML RAIE 7C S 2 Ve VR, TF R AR w5 %

[E4WHE] A ARBIEIEETH (20224BAB206111) ; EE ARBIEIEESTHH (82060733) 5 VLG
B IPAEEBERERSDIE (202311141) 5 FZN R GHTLVEE E S 5L (2024SSY07131)
KA F AN E (X202310412252) ; KHEMIRAQH LWL (JZYC23S877,

JZYC23871)
[ENEH] EM, Tel: (0791)87118658, E-mail: sober96@foxmail.com
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EXETX MRS E MR R KR R IR

HRAERR
HIEEE, 9LfE, MG, #HET
CUZR R F L5 B 5 25 B 5T BT PR 250012)

(] =[P FL MRS (Triple-negative breast cancer, TNBC)™ 55 g i 4 1% i) 4 B
HORM: R 5 R i PR 15 (Tumor microenvironment, TME)HIEAE,  Jt H 2 b ygd +H
5% LI 2 J#d (Tumor-associated macrophages, TAMs)IHALZE PIMH % . TAMs AMY
A DR HEAS R IR R A i A, s T DU TS M1 RT M2 PR Ak 32 B 7E 4 il ek e
AT TR R E R . BEFERI, — S8R AR W] LU 520 TME KA
ST ANPRBT AL, X O BE A R VR T SR SR AL I FIAR FEAL . % 5 3 1 (Icariin,
ICA) R M58 IR U S I R, BAVUE . Pus . B G 5%
IR TIRE. SR, ICA Xt TNBC FIszm K H 25 TAMs HALH 5
ANEHE . AVEUEIS AR N« ST TR A O MR RO B B R A B R A R
50 K 470 FL e B A IR 9T . G5 R P 1R LUl T
MDA-MB-231 4tiffi ' Bax (1) IEF FEAK Bel-2 15 PARP [ 14 (2 14 7L s 40 f 1)
P, 3¢ B N I VEGF A1 _L i E-cadherin KA1 41 i 1) 1L & IS AR B 4685 .
2ESEE AT DLdE R M2 20 B A M1 R AR AL AR Sk MDA-MB-231 4t Jfd (1) 1fi.
EWESTLRAFER . 3 EE Lt M2 A0HE i M1 328 4R FH AT e a4 )
M2 4iffis P13K. AKT. mTOR 2K [ B ER 1k SEHLIK .

CReE] =TI, RN, WEEET, MURMIAE, B

[EiEZ] 75, Tel: 0531-88382011, E-mail: xzyhan@sdu.edu.cn
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BT 51 RS AR B A i AR W AR ST AL

Mg s, R, BZE, &, MR, REH

(hE A EREABE R 25 AT, 6T R 254 e 5 e A MR PR AL B A SR aG ==, Bl RIRE
W5 rp 2GR B B K TSR =, dba 100700, HHED

[E] o7 vl ERMEYINE T 1R SE, 2P s, JE T AR i 1 26T
WA AT, WERRH) 2, 1 2020 4R (P EZH) WEm &7 m
R ZIE 116 Fire M5 HA W 1 CRATAIIEAE S, X625 ST I 4 RH -
PR PR . AREDRE PR IR T VR o AT 4E A AR 2 B B 1R T
RBOR o AH AT LA R BORIE S (BT TER NG T S HA R al RE 2 S A5,
I eI v 77 B A A e G AR IR BN E TR, e B R IR Rk = R
BUE R Rp R RS 1 T M AR T 5 A T MR AE b 25, I I 17 W PR
PG 5 AR SR 770 00 RS o AR SCHES & TR AT OR A 1 AP MET ST R 2tk 55
I K F T2 W03 B AR bR SR AT X EE, et R BUZE & e s A T
PEOTHE T s R RO E AR 5, NIRRT F 25 & e IO BL RIS o
it PR FEL SR AR B9 (1 57 02 W R R T8 A T 1 (1 o 245 2 ek M B (A T
T

R BT, FEEME, AAbRE, MR

PEETH] ERARRFEEEFTEDE (82304814) , HEAPERIERS HERBAA B L 0
(ZZ17-YQ-022) , HEFERABAIF TS (C12021B016, CI2021A04801) , U3
FHIH
[E—fEE] M, FEPERSEPZAPAA, 100700, 18810524315, E-mail: jztian@icmm.ac.cn
[EFSEE]  Beazde, hE R EREER 20 5T, 100700, Tel: (010084252805, E-mail: ahliang@icmm.ac.cn
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FET SR AR P A 2K SV S L D o o e R ML B8 ) R B
sRIGEH, BhEEET, R, L EET, FHEE, S5, B,
XFEE, kgL
ChE P ERER R 2T, A5 100029)

[FHE] B AU B R 0 2 0 L IR s (2K IR (%,
FEICHL) BT R 2 U SOREAIR o 08 FRARAE R e ARENLAH], DAIR 7R o 243 5 5]
(3 BB RS R SRR S s s U R R H 1 S, 42 AR DK R H A
ML K 6 41, B2 3, RG2S (IR AL SR 0.16ml Iifi AR F B /ml Clfs
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