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Abstract: Boschniakia rossica (Cham. & Schltdl.) B. Fedtsch., known as Cao Congrong in Chinese, is the dried above-ground part
of a plant belonging to the Orobanchaceae family. It is included in the “Anhui Province Chinese Herbal Decoction Pieces Preparation
Standards™ and the first volume of the “Jilin Province Chinese Medicinal Materials Standards”. Both standards clearly state that it is
warm in nature, with the core functions of tonifying the kidney and enhancing yang, and lubricating the intestines to relieve
constipation. It is clinically used for treating kidney deficiency impotence, cold pain in the waist and knees, and constipation due to
intestinal dryness. Modern research shows that B. rossica is a traditional Chinese medicine rich in various chemical components and
with significant tonic effects, possessing multiple pharmacological activities such as anti-tumor, liver protection, anti-inflammation,
anti-oxidation, and anti-Alzheimer’s disease. This paper systematically reviews the current research status of the chemical components
and pharmacological activities of B. rossica. Based on this, combined with the concept of quality markers (Q-Markers) in traditional
Chinese medicine, a predictive analysis of the Q-Markers of B. rossica is conducted from the aspects of measurability, specificity,
transferability, effectiveness, and relevance to traditional Chinese medicine theory. It is speculated that rossicaside B, salidroside,
boschnaloside, palmitic acid, caffeic acid, oleanolic acid, cinnamic acid, gallic acid, and polysaccharides can be used as its quality
markers, providing a reference basis for the quality evaluation of B. rossica.
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Table 1 Phenylethanoid glycosides in B.rossica

5 Ei Rt Rz Rs Rs B
1 HNEF A (rossicaside A)F H caffeoyl Gle H A
2 YT B (rossicaside B)F! H trans-caffeoyl H Glc B
3 HORET C (rossicaside C)F H trans-p-coumaroyl ~ Glc H C
4 BT D (rossicaside D)F trans-p-coumaroyl  H Glc H o
5 BN E (rossicaside E)F OH trans-caffeoyl H Glc B
6  HLHHFE F (rossicaside F)R! OCH,CH;s caffeoyl Glc H A
7 BT G (rossicaside G)H H trans-p-coumaroyl  H Glc B
8  HUHH H (rossicaside H)M H H trans-p-coumaroyl  Glc B
9 EHT | (rossicaside [)H H H trans-caffeoyl Glc B

10 BT J (rossicaside )X H trans-caffeoyl H Xyl B
11 BT K (rossicaside K)H OH H trans-caffeoyl Gle B
12 ZI50KF | (salidroside 1) H H H H C
13 ZFKFH (salidroside)f! H H H H C
14 AT (acetoside)®l H caffeoyl H H A
15  rossicasin Al — — — —
16  rossicasin BF! — — — —
17 B-D-MURHEENEE- (14 o-L-REASHHE  — — — —
-(1—3)-D-(4-O-iHESk)-"HR i 258% [B-D-
glucopyranosyl (1—4)-a-L-rhamnopyranosyl-
(1—3)-D-(4-O-caffeoyl)-glucopyranose]®4!
18 b HIE-1-O-B-D-LR Ak (1—~4)-  H H H Glc B
oL ERASHE(L — 3)-B-D-HL R 457
1 [trans-p-coumaryl alcohol-O-B-D-
glucopyranosyl (1—4)-a-L-rhamnopyranosyl
(1—3)-B-D-glucopyranoside] !
19 RAKIFEGHAQ-O-B-D)- MR AHEL)-B-  H H Glc H C
D-MLRARZFETT [trans-p-coumaryl-(2-O-B-
D)-glucopyranosyl)-p-D-glucopyranoside]™!
20 (+)-FAHEER-B-D-MUIREEIEL [(9)- H Glc H — D

pinoresinol-B-D-glucopyranoside]™

21 EEAEHE (acteoside)® —

caffeoyl-MiMHEME3E; Gle-Hi &AMz, Xyl-A¥ERE; trans caffeoyl- S AMNHEELRE;  trans-p-Coumaroyl-Jz 3} 7 F LS

caffeoyl-caffeoyl group; Gle-glucose group; Xyl-xylose group; trans caffeoyl-trans caffeoyl group; trans-p-Coumaroyl-trans-p-coumaroyl group.
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Fig. 1 Structural of phenylethanoid glycosides
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Table 2 Iridoids and monoterpene derivatives components in B.rossica

55 ZFR R1 R2 B %
1 HRHEE (boschnarol) H CHO A
2 HEABEFEE (boschnarol methylether)l] CHs CHO A
3 8-KEHTE TR (8-epideoxyloganic acid)l] Glc COOH A
4 (1R)-1-O-FH-8-FK P A BB AREME JT [(1R)-1-O-methyl-8-epideoxyloganic acid CHs CHO A
aglycone]l™

5  (1S)-1-O-HH-8-K Wi H T AR KR E I [(1S)-1-O-methyl-8-epideoxyloganic acid CHs CHO A
aglycone]!™

6  1,10-XUBi%-7, 8- & f# B fh (1,10-bisdeoxy-7, 8-dihydrogenipin)’ — —

7 (4R)-4-FRFEERINE NS [(4R)-4-hydroxymethylboschnialactone] ™! CHOH — B

8  7-FFEE- \EIRIF[C]LIFE-4- 5212 {7-methyl-octahy-drocyclopenta [c] pyran-4- COOH — B
carboxylic acid}"

9  HUKHM (boschnialactone)!® H — B

10 B-D-Mtk g ) H-1-(3,7- — 1 k)-2- )e 3(-6-3 ARG (B-D-glucopyranose 1-(3, 7-  — —
dimethyl)-2-trans-6-octadienoate)!*!
11 6,7- &AM R XU % B (6,7-dihydrof acid diglucoside)? — —
12 R RaE (all-cis-isoiridomyrmecin)iti — —
13 F-EREE (all-cis-iridomyrmecin)4 — —
14 -5 SRR TS (all-cis-isodihydronepetalactone) 2 — —
15 Hi-if- —EEHIF A s (all-cis-dihydronepetalactone)[t2] — —
16 BEHEENE (neoboschnialactone)l’ 12 — —

17 ERFHF (boschnaside)l® Glc CHs A
18 HRFYNBIIF (boschnaloside) Glc CHO A

o, £3 ERERERLEAES

R,
u o’
ql:i %SD w éb Table 3 Alkaloid components in B.rossica
0 .
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OR,
N A
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coocn — —
1 HK#EHR (boschniakine)! CHs
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HO 1o acid)®
Eoﬁ’)‘ R@J 3 BRIEBKER (actiniding)y _
b ot J2 -2, 3~ I A8
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Fig. 2 Structural of iridoids and monoterpene derivatives
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Fig.3 Structural of alkaloid components
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Table 4 Triterpenes and steroids in B.rossica

il 44 F5 R B}
1 FHEUER (oleanolic acid)) B-OH A
2 3o ZERHESFIRE (3a-acetyloleanolic acid)! 141 0-CH3C00 A
3 3-EFFHEME (3-epioleanolic acid)l 0-OH A
4 B-#+ £ | (B-sitosterol)to] H B
5 B-7 H§ WE-3-O-Hi & HHEF (B-Sitosterol-3-O-glucoside)*s] Glc B
6 (245)-3B-£25:-24- 2. B 1 &5 -5-)75-7-FR[(24S)-3 B-hydroxy-24-ethylcholest-5-en-7-one] 26! —

7 (24R)-3B-F23:-24- 7, B & -5-)75-7-BA[ (24R)-3 B-hydroxy-24-ethylcholest-5-en-7-one] 126! —
8 RERIR (ursolic acid)7) _

4 ZHEMEFEUEMEND

Fig. 4 Structural of triterpenes and steroids
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Table S Flavonoids, phenolic acids and fatty acids in B.rossica
55 GFR R1 R2 Rs B

1 4,5, 6- =2 £ R (4, 5, 6-trihydroxy-aurone)[d] — — —
2 Xt (p-coumaric acid)[8] — OH OH A
3 WHERZ (caffeic acid)[™] OH OH OH A
4 PIEERR (cinnamic acid)!*®] — _ OH A
5 BT (gallic acid)] — — —
6 X} F S S (methyl p-coumarate)[t7] — OH CHs A
7 TS ZEH R (decahydronaphthalene methanoic acid)[®! — — —
8 3, 5-HISH IR HE (3, 5-dimethyl benzoic acid)!*9] — — —
9 10-FIEERJENIRER (10- methyl heptadecanoic acid)™! — — —

10 EEFER (palmitic acid)(®! — — —

11 WA (linoleic acid)!! — — —

0y OH

1 0

X @*
a:iw*

HO OH
HO
OH 5§
x
.
HO

o]

WM/\)LOH

9

E5 BERAKRERERAELEEN
Fig. 5 Structural of phenolic acids and fatty acids
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Table 6 Volatile compounds in B.rossica o
g FHR
1 4TI (2,2, 2)-F5 (4-methyl- o™ H
bicyclo(2, 2, 2)octane-1-carboxylic acid)[?% W”W\A )L/\/L &
2 ZIEFEIGEE (ethyl-trans-2-heptenoate)l7 20] o o : .
3 Ti#NEA (pulegone)!” 20 )\/\)\A ¢
4 “AF&TH (dihydrocarvone)l’- 201 = S on S >/ ““““ <:>
5 FHEE (geraniol)l- 20 5 10 7
6 HACHIERE (lavandulol)l” 20 N\/\A/O
7 Ji=R-8-H ) (cis-8-menthene)l” 201 n 12
8 ZEHE (y-patchoulene)!] .
9 -4 7TE S (cis-caryophyllene)l”: 201 6 FERMLAUEN
10 1-CF (1-hexanol)l’- 20 Fig. 6 Structural of volatile compounds
11 1-%3E 4% (1-phenylnonane)l’ 2] IR R BE IR F--0 (TNF-a) 7K P, FRAK TS % (MDA)
12 1E-TH% (n-pentadecane)l” 12 Rk, IR BN AR 78T R A S P A,

hREE VIR . W FTUESER,
e/ BT 2 M Y R S AL B AL (SOD) S i

FOCEMRZEZ AT T

EIpGNE SIS REE B3 5 A 5 7l =) 5ig o
SRR S DR R IE PR E R, 3k s s i 42

TEA . 1
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Table 7 Carbohydrate components in B.rossica
i) &M LD
1 FOEBIEZHE (CP 1) HENE. AN CFIURE. PTRLAREYR B 3.09 1 6.96 © 4.58 : 1.00
2 HOSEBLIEZHE (CP I HEERE. WA BRI L 1.00 ¢ 1.27
3 HKEOKIEHZHE (BW ) HBERE . ORVE. WENE. CEIURE. PTROERE. R IURERERRY) 5 R b

2.60 : 5.75:21.88 : 2.10 : 1.00 : 3.48

BRAARE. Ao, ARWE. HEEE. . wERRy R R
1.44 : 15.28 1 1.00 : 1.95 : 19.91 : 2.04

FUENE. ORWE. HIETRE. IR, BTRAARE . RLERE R T 0 & L
3.00:0.42 :6.96 : 458 :1.00: 0.47

AEERE. OKPE. MY R 1.000 1 0.094 : 1.270

R ACHE. FUME. H BN, AR R 0.98 1 1.00
2.38 : 1.28 : 10.00

FFUNERR . WANE. CEILME. BTRabEYI R =L 0.352 1 3.020 :

Farhifrml. HEEnk. I, FEm. AMRYRmELL 13:22:26:

HEabE. L. AN, AR R 8 120 150 1 21
FFLE. HENE. WEERRY R 23 152 124

FTRLAFIME . HEabl . LM, RIEME . ARHE

WERSRR . H SN, CRLbE. AR, R AR

PEREER . FLME. RATHE. AT N b R R

4 FERFOKIEHEZHE (BW 1)
5  BNCATSRKEHZHE (B DRI
BN K2 B (BT ID)123
FOREM . ZKEEZHE (BRT)R
8  ENHAMNZHE (BRPS-0)1]
1.260 : 5.370
9 EEZHE (BRPS-AL)
30:10
10 FEHREZHE (BRPS-B1)Y
11 FHRFEZHE (BRPS-B2)1?
12 BHRAERPE (BRP-W1)ET
13 FORFRELHNE (BRP-WAL)E
14 ERELTHEE (BRP-WA2)2T]
15 HORBE 2 pEE

PR AHE. BTRLAAHE. AAIHE. R

o TR — PRSI, B 22 M Rl A B AH %
PR T /0 SR IR AR S R R R B T kA
FudeAr . a5 F AR/ (NKO 40 A v M IR
i3k AT A W T B, R A 4T e S S IR
REFR I S, T SCIUG R A K BRI R, 4
JR 1K 38.86% . Wang SEBWRHL, FLIKZRZHEXT A
MR 40 MR Hep2 20 M EAG S MHIiE 1, HAL
#1517 S 40 B IBH A A A ToARSS,  HAZma e
LI A]-F AR M 200 pg-mL! B A 220 AT
T Hep2 404 Go/Gy HHFH A, 100~400 pg-mL™!
FORR L PE(E 24 h o] BSR40 T, R,

BARR AR 22 W AL B ] g R A -3 R 4A Cpro-
Caspase-3) - Pt K AMHE-8 A& (pro-Caspase-8)

F PR A9 AT (pro-Caspase-9) BYVIiEL, I
AT AR 5 (DRS) 5 Bel-2 #HK X £5H (Bax)

FKIE, TUH B UMM ER -2 R (Bel-2) KiK. 4
REEBARE ST RN, FKCR 2 0E ATl T AR A
T34k 1 (PD-1) /FEFMHEAET LA 1 (PD-L1) FKik
0 Hep-2 40M0yE 1. ST, HAEHMCREE
WA SRS, RFPEZHELEE, RIRE

JB§ (Fas) FRikThE . Bel-2/Bax {HFEK, HEmifE
BRI T HAFAPIER, T Z
MES 5-FURBERE (5-FU) B 3 m] 72 AH S 0
i1l S180 farJd /I B Mg A= K I 1 i I P e, — 38 Bk
FH S I G2 T P [R50, BRI dh bk L 2
JHOBETE | 858 NK 40 a4 T s A& -2 (IL-
2) 5y FIE UFN-y) AKF, HEmENE cb4’ K&
CD8 T kB 4H g EL. A1

A Tk s 5 1) e I oRe v M S P AR Ak e D 4R
FHEVIF G, WSS RERCY, PRI BE o] PR
JHHJea T3 28 K BRI y- A 2 B4 KB (v-GT) &
JoEH BE-S-B A5l (GST) « N R R EILHE M (ALT)
N RERBFRAILEEALHE (AST) W5, #21% SOD.
BREH RS SR (GSH-Px) M it S AL & i
(CAT) iEMEIFIR/D> MDA &8, $FERIRwmknG £ ]
TS PUAAAE G B B ek, AT s 1
IR AE R o G BACEBIWTFEHE Y, PRI Bk 15 AT
% LA IL-2 /K. T TNF-o S R H /KT 3
Wl i 5 AR KIREY) (BRAF) A4 i
BPUEAMRES (T-AOC) | &Mk MDA & &, JEili
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SEALATTE L DRI /N R H22 SRR 500,
Ab, MR TR K VX2 R A A, 40
RS MR AR KRR =R e, A F FIRE S st
AAbfE SIS, RPN SOD. CAT K GSH-Px i1k
RETE, MDA K RNERT, GRS L] T
A iR 1 B 4 A% TR (PCNAD 5 Bel-2 2 FAEIS,
i Bax R AFKIE, F&AK Bel-2/Bax {8, #EiMi75 S
AP T8, AR FERR T, PR 2
I AT B AR 3-E (PI3KD /& (s B
(Akt) 15 SIS Bel-2 FEEARIE, HFA
i SMMC-7721 AT, D HhamHfo s
ROR . BAh, HMmEESE TR WAL AE K T -BL
(TGF-B1) M A48 2 (SMMC-7721 .
HepG2. SK-Hep1) #1455 4 J& &1 H Bi§-2 (MMP2) |
&R EAR-7 (MMP7) . 34 R EAR-9
(MMP9) J 8455 % A (Snail\ Slug) HJEHE
ik, B B -TR B AL CEMT) $) gk
JRR 10411, e L R G IR 22 B Bd bR ) T Pl 7

BORFRAR LA AT 5 S i AS49 4HMuE T,
0 T P4 M AR, (U BB T Go/Gy 15
HOTHLHIP M £ p53 5 Fas 5 1A N i Bel-
2 FIA K i Bax Rk, FERERER LB @
IO p53/Fas %, K Bel-2/Bax {HAE#E A549
YR 1421, Yin 8RB, BRAF n] 3@ 11 GST-
P. p53 A JE AR AR SEEIHI ) 1A (p21) &
RRIEPURAEH, 3T WO B E R AR A2, B
REE A e U B B S KR SR (NVB) Bk
FA ¥ AT 22 40 VX2 BRI AR, JFIE5E NVB 1)
AIT R, FATL 5 001 e 4 o e i R B8 = LA
PUAARE JIHHOC, RIUAILIE SOD. CAT. GSH-Px
T T-AOC 7K 5, MDA 7K FRIRE
AR, B RESEELI K R 41
Mo B B g e stE, FEKE 075, 1.0 gL' R
AT BRI G0 AR KI5 SRR T, S5
15 64.40%55 98.58%.
2.2 {RBF

TGO TR B, FOANAR LB T i 1A
TR T S R Y 15 5 0 S R 4 /) B R
K, REHHRSHIE (GSH) & &, MR
it 2 P450 2E1 (CYP2EL) FRik, B AkERFIE
RER . FEEEEWRIN, BRAF X2 270
(GalN) BX& e 288 (LPS) % 1/ R e 15
HA G, Al AT4nH DNA B 556 5E

FE, HsEAUAUE AR J1 I 4R T X
2GS —BESE, BRAF XFPU&EALRE (CCl)
SRS A B R ER, sl
AR AS . TR DU RE 7D 22 A I 2H 24
s, BARRICAFERIMTE ALT. AST KUgiEERR
it (ALP) /K, AR AFHZUREERIG; $em Tl
Z1SOD. CAT. GSH-Px i&1# % GSH & &; Masft
Rk SOD. Na™K'"-ATP ff§5 Ca>*-Mg>"-ATP [iff
TR BRARI 20K R Rk MDA &, Ak,
FORARIE T B HGHAI S5 BRAF #5%F GalN/LPS Bk
G FWH G RA R ER, IR DR 8 E -
3 (Caspase-3) . Pt REHM-8 (Caspase-8) iEIET
B, PEARILTE ALT. AST ZKF I b IF 4 pE T,
T RE G S A R0

BRECHCRIEHA AL, IR EERG . AR
BT I BOR B Z BN CCly 755 1 Sk T 4% 78
BRERTIEM . KL T RIS, PRk
i 11 2 BACAE 22 OS2V m] e DA S A S 4
RRER L P F MR INERE-1 (HO-1) HEHRIA.
F#AIK Caspase-3 BIU1iH1L 5 DNA H BULTERE, FHiH
THFIE CYP2EL ik K YjRe, MM CCls Ak
SV . AR TR I, IR TR T S
ERK CCL i F /RIS ALT. AST
K MDA /KF, &7+ SOD. GSH-Px. GSH Z5hi%H
thFedR, RN FRFHLA—F I (NO) E&Ek—
FHEEHE (INOS) « A ALEE-2 (COX-2) 5 HO-
1 ARG, #mRERIMER . FAREZ A E
i 8 428 2 0E PR 5 7K S AH SGAT 5l i v M S AR
FFROE, BARFRD N AN CCly i S 2P E R4/ R
MmiEAMENER 6 (IL-6) . TNF-a /K°F, BHK
Caspase-1. Caspase-8 i1k, [EIINHIH] Toll #5214 4
(TLR4) #i& M JUN Z AR il (INKD  4Hf
ST R AR (ERK) 5K F-«xB (NF-xB)
WEER AL S 54, AR 2 BEH RN FO A4 B Xt
CCly 15 3 2 I 40 R e B A DR VR R, AL
WAPUEMN PUR e CYP2EL ThAE, W] %I
THEFIERG K TNF-a 7K, B AE A AL RO, e
R St B SR E 2 iR S S AR R R
GSH & APUams i, Mk IR g &h
A, IR INOS. COX-2 & A& mEiabs,

JFF 2T 44X A2 2 ol 0 P PP 5 s [ ) 448 oK 0 3 3
Fo BT RREO),  BOREE 4 B S T 3 40
AR (HSC-T6) IG5 I FHIE T, HEHE



FE49EFLEH 2026F 6 B

’éj’f"%ﬂ?ﬁ{ ER Drug Evaluation Research

Vol. 49 No. 6 June 2026 * 2239 -

) B -] TRV AH DG 5[] B T AL 4 A5 72 i s P I
PR STIVALRIE (CIV) 43, KRR T Go/Gi 1
DARHIEFHEN S 1, LGl ST PR
A RS A R S R U A A E R . AR
BHIST, A B s o] g o IR A0 B A 9D
Al e, BRI LR . Ak, R S48
R, FKE AT 2 DO AT R AR K SR T g
KAFAF YL TabR, FHRIMETAFTRER (PCID
CIVE &, Wi T 4 2R R A 4 T 25 P FE BRI AT 4 Ak
IR, WITIER T AF4Eebdtie, RIFRITF 2.
23 MK

KR 2 M B AR 25 RSV o IR S0
WIS, R AR 2 Bl e 5 25 30 — RSO ik
ZIN BRI A 4 e A P 2 P R = ) v, RIS
XA TR T 5 5 1 K B2 B ik LA B S I R
WESEHBIRIG I7; SR IS OO o 52 W gk — B 487
WIS TIBGRNE LA NiR=A Sk RS R ey i o)
PRBH, B8RS 2K S0/ RE K & 2k
PG JERE I 98 RE SNE R E o A, i H S OURE 5
RIN, K 2 B T 22 R I 1
(MAPK) A1 NF-«xB {5518, Ml LPS 7T
() THP-1 ELWG & 0 28 i S o
24 &K

BRSSO S BB R
AR E M PUE B IETERRIE T, TEIELEEE
BT R B o B R 7T R I, HREZ
PEATIE L KRS SOD iE 1. R4 H &
TBEREETT, RIFHMAPIPUE IR P IERIR
P, BORRIE T EESR B R A W3 AR A A S
PrimEtEE (ROS) fEA, WIS ROS H HEE,
FELWT Cu? 75 3 (1) 1375 IR B 284k Je Fe? i S 2
ZUIR U E AL R

2= A — D W T RR 20 S R
IE T R BB E A E LS, 48 H = ahdid
B Mg sk SR A B 20 B R AR ROS, V)T BRI
SR U E AL IERE, ETTAI ] HoOo\ Fe?' 2 «OH 5
ST P A, B ORI E R B R
FUFAAINE . BRAF ALl i 3 s LA ST B 1
/0 AR R, 2 PRI R R ITLE f LTS MDA 7K
7, $#7F SOD. CAT. GSH-Px iif % ;2 T-AOC, Mifij
RAEXT O B0 S SRR A AL R B v A FH 657,
[F]Ef , BRAF 328 RE ¥ 25 403 /= i IR G P ot IS A A
NEP I FAIRES, FIRMIRE R (LDL) %4k

Gtk R AN E A RE 50000,

UbAh, XSO SR SE, FOAAE BRI
Al FEMH] CuSO4/H202 22 2, 2 — = T Ik#h IR
£ (AAPH) ¥ T R4 A& H (BSA) S ALHi45,
BB ABTS. DPPH. *OH %5Z#hH &, -1 SOD
S CAT i&itk, sem ki SPiaE2 e/ . kil
2 SRS SR A T RO IE T BE ARG, UE S
LTI R A MR D-2F LS 532 K RAFIE
H MDA. SOD K CAT /KF, HEmfHZ.OhE L
JR 53 R IR I R ) R T
2.5 MM/RIGEERR (AD) &M

FORBAT 38 5 S0 RS . SN AT RE R
RS HHIRIE — e 2 BE . Har, &R
P BB 7R i B A S FUBORIR N, HL
% DA P S5 B 5T T B

TERREARIE R Firh, A GRS ONESE, B
AR T FEU) T 8IS H0 ] Meynert B2 5l S5 B-
TERITFEER T 140 CAP1-40) MR AD BRI 5L 42
SN i o 20 S S AL, SEBION R 2 e i I ) R
P, B A CE R S 1) STE L RE DT

JATR PSSO TR, BONRE SRR n]
ST S P A TR T KT, B R
ABi-a0 B T2 AL H H 2L, AR R RE AP 22 T 4503 5
[ B AT 8 K BRI DX s 2T 4 4 AR K R T
(bFGF) 58 EH (Nestin) HIRIZEEMERIA, BG
MAMIETE, S5MEMOMEEIRE. kb,
KA T FEY)IA BETE =1 AD BERY K RISy S 7 I
HIRR CTEIRTL (Ach) &8, 55T AR X HHBHAE #
ZourIER R, AT IREEE R hRe, (2t ATk
PG G SR, T B AD KRR 2 21id 125900
MYk, (EEMEEESEE, REPEZ.
A AL ER

X 7K B EE TR FEUF S, FORER LB F ) o]
2 D0 E R AR X o 28 353405 BT 3503 22 s W 1 B )
e R 7T, IEBRNUREEE AR SR AT N
ARE B, JRIHAIIRE, EREZHIE. ki
ST TR I, B AR RESEEUY) AT 525 1Y 0 1R )
R 2ESEIZEE S, JRRBLH R IPTE ST . ik
AAER; (HRFIEAZX/NR B RIESIFEE—E M
il 248
2.6 #MEALEA

BN LGN PR A 2, HH BB IA
NESHAGZEIREE VMG, B RRAER R
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REDNREINE], T HhN RS2 2 B G I sRl
R BREUSIB R, B R S B vl e ]
YA ZU T I RA 5 5 1R B O R A 2 /)N BRI 52 i /K
o, oI PH RN, M RS
Mu ZEUORFFER I, HEARE F I B B sa i o
BT FBARERERIBER (FSH) 7MilK-F,
BEMT T N - R -FEAR R T RE, W AL AT
P75 3 K RS PH B A N 20 WA 35 8L, UE S L
BH R /N BB RGEMETRTT 80N
2.7 Hit

22 5 BT GRS, REACRE ] ) S S b
P/ UM B B Bl (PFC) #aE, 1R
AN FLREMS (I IR B I A B ) Th BB VS 1 . AR
{ZEEUSIgE— P URAIE, FERFE AT B E A CCL
A9 K BSUR 75 240 R 1) S e v R S IR T e, 8Tk 90%
(IR 75 20 BT 47 2F T 40 (SRbC) 2 I8 AR
Ao FAFIFERRTY, FONEEZ B [FFE A 850
A RE D REME A, AT R 5 R A o A 40 2
&, SEORARAnLT LPS (HEE R S, FRIE 40 AL
B3R L2 AR, A, BRE L EA
PLOMBGER, @it miR-302a-3p/LRPS
i, HREMHE/ER (HR) FHS 0405
180,
3 EE Q-Marker BIFU 44

Bt v ZG Y BT A A R AN S 1), ]
BB B2 T Q-Marker MRS, Hifix

RN (1) 258/ b A AR s in
FICREL AT (2) Wr gk, 52y

ReEVIMR, HEARRM (3 ff FARHETT M)
ZREMA T RN EE; (4 B hiEEEZmt.
SHEIET o A7 A5 24 R AR Itk g e Jsi ) . R Tk, R R
SRS FEE S AR S TIARAb T FOAR )
CTJEI 31, X BB N RO TR A A i R
PR TR, PRBE R 2 I RT RS 2 4
o I, AR SCE BB GNA IR, N TR
W7 fEE, WEARZR R Q-Marker HEAT T 7341, A
R B VEINR R LR BRI S
3.1 ETAM

APPSR Q-Marker fR B & — & ®E, HIRFE
AR EMESE . EEWE T EHAERMER
o, RIS B2 e B S B AGR L 1A
b, PRIIET “Resr mT I R 57 % Q-Marker,
SR DR H 24 0 B T 4% 57 RURRE [P GBI Y o X

TR A B R AR IR B
F =mER. RITRRR K Z MR A O T
B . PRSI T BN 28 R R AN
MBI B Wm0 AH A 1EE (HPLC) R &
BN, I DO RHIE W AT % 58 A A =
E s TRIGFESFESSTER L BEVEAE 523 nm AL
AR RS L 10.61%, HE AT
[ 99.68%, F-1E Bl F B 75 H B2 AR 2%
IR SR T, WiE LS R R IR I T2 4%
ENPREEE 10 20 $EECAS[A] 30 min. $EHCEE
60 C, JHEHPFEEIERTY 99.88%, 1%J711E
fAIfE . S5 RER. EEMEL, WTHFRERE IR
RE W EESH S i, ok, EH 50% R
AR 30 min $REEUENCEE A S IR R L Y S At
RO B O BE SR B ZE S 38 A Bl U 2 T Ik
101.69%; ST 7225815 B HPLC 405 10 NAN[H
FEMRRE M PSR R S R, RIS R ET
R (0.0205%) 5 N vC BRERAEBER S
M LB AT SO B o 1R R e, 2525 S5O0
HHHT T B ATAE AN, ZRATEAE, RS A
Bk, 5SS, MISEIL T HERL N E &5
Brs BRI IR0, SR SRl PR R AR 2 b
) G, 4 Sevag VRS AR G R 2 08,
— Dl it 2 E N BOR B R 2 6 AT % 20 4l
b, BJa KRBT e L 2 i . A,
Tk 4 A6 S POIR FH 58 A1 43 606 FE VR R B K 2 b 22 B
TRMMNE, ZREEWCEN 96.1%. 25 EATAR, ®
WA BN . AR B. 45 KT
SRR ERHRER I 2 0, 35 HL & BRI B A,
AR B IREE Q-Marker FZE 7
32 ETHaEMH

e R Q-Marker J&H1 2484 S HH 247 i [
AmtEy s, HAgS HoAh A 256 = i B X
are MUY B, F— 2= R AEE T
Z Rz, X% Q-Marker FHf &K T Hhik o
B, I b HO R I R ) A A gy, T
FEA A, B E R IR 51k, I Q-
Marker [ Z{KHE . 51 4RML & R R . B
& WIE. TSRS ELE 10 DNE 35 Ml
Y, HEEIRER AR QB PRIEmEGE R
KW, MEREERT ISR EEY . At
FURILOY, B4 &I 24 R RS 4 B 5 R A
HAHF B A gy, AH 2 A2 1 28 AT
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fEREZER, HPR R TSR OBy &
WA Ay T S A O o s 2 A DA R TR SR
AR, BIRIES) Y AR R TR H . T
NS R, FEE A Rk 2R AR A
BN E RN, TR ORI SR R o 2
WA Bo MR RAEBILE g AT 70 BB 148 S0 B
(A b, SRPRPAE W R AR AR N B 1 S BT B
TSRS EEINGE . MOMR X LR R R (IR
FAF. FEARRA . WETIRE) TN RE
Q-Marker %) B8 ZL %

3.3 ETHEM GRIEM

fEid M HE Q-Marker R 7E M 2444 244 PR
SRt FEH A IR, T BT S S PR T Ak 2 1 1)
PR ALih AR . AR B AR, NS
WA ONEBLE ARV E RSy, R R 2 R IE 257
VEF BIAZ O LR, DR R T N LR 5 2 7 v A
9 Q-Marker §7iide ) B EEAKHRE .

Tadashi ZFP2HF AR R, KBRS THRE 50%
ISR IE, Hidk B RS R EE BT
MR, X — 25 L 5238 B vl B35 42 w1 2% SOD &
PEFTR AR ELEIE, 3285 50% CEEFEHU)
AT BEAFTE AT HE N MLV A8 30 3 R ¥ S A A0 PR IR g
PERLSY . BTN B Tk QR RUEY, B
REMPUEN PO AR R S5 2 HTE PR,
Wu ZO SR B, BESAEHEH ol BBz DA E RN I,
CUIRAEIF I EEACA 0.12%, {HIMHE A% S %RK
B, N (75.541.8) %; BEAh, iv10mg-kg! BEL
P 15 min J5, %R T I il i o B 4 N i 2
41, R M. 2 I R SCRAR SN X 5
ARAHXTI 5T, M2 2R B 20 M ISR FE IR 0.45%~
0.68%, NILHHXHPL RGUEEIR MR AL T SLIR 1K
o (HRDREE R B EARREE & AL, ST AR
®, FIAEN BRI AR R, R R
PP S b 2

HAT, 6T FEN MK o (s 7o/, PRk,
BT CREAGHEIRACMN” , TFRERFEN M
() Ja St A, W RO AR B AR T 1) E T T 2
— o DA B I B % A A AR A3 BN LA
TP, RILLSR RO, AFAERES, DR, 5533
RO, REERRPS, B& TR RELLFE B AN
i, HONILE AT Faoe iR E 255k JET4)%
FRIEPEIE I, FIR R ATVE N B AR Q-Marker (1)
S xRk

34 ETBHMM

A B B A R 2 i Bk R
WIS 2E RN R FE LG P A AH N AE 028 U [
FrifE, 2 Q-Marker ik ) 25 22 5 M) o PR Bkl 255
B RAE) B S B, B2 A
P, ORI E A SR —, ARG AR
FRM, HEAPIR. P, PuiE. bt AD. 1R
JH SESRALA Ge e Dhae AN H PR S 2538 E A . BE
KEE " MRk, FEARFCI T & PRk
A TS FAEH, %Rt B KA
J T30 2 B R S

FHOGHIF 5 S 7w OL1000, BE A2 22 a1k NF-
kB. MAPK. {5516 35BN T-3 (STAT3)
JH ST HIE] LPS 551 RAW264.7 & THP-1 B
Wik 2 PR 98 R SR, AT A HESL A AR s A R A2
LN PD-1/PD-L1 {554k, S AIRIR BEAH L
PEFIH] Hep-2 40 MU 5E ST RE T, 18I0 Mk d
(R FEHERE , RIEDUIMR M Z538/E s AR 500im
IV HIF-1o K308 EMT (R4, TR e
HepG2 A T, #IFIILREFTRE, & EHIHIF
JEVER s teah, AWFTER IS0, BN 2 hE AT e
0 LR M P RE 4, @ T miR-302a-
3p/LRPS Flij4% H/R 755 1O WA BB H 15 . P4 ok
i AT AE S A 27 2 AR BRI R 3473 . il s
AR, AR RS EE T A R R
71+ ##) TGF-p/Fit DPP [E¥EY) (Smad) 15 5@
S R4 234 JE i E BRI 5) (TIMP) /MMP [#3)
VA, SEIUG LU ARA07- 1020 RO Fr
APNEI AT EMT 3R, JR7EMIEE B FH R IE
SRR, S H G S ) AR B B R IR e
HiZae SR B4 25K E R B RO RIS, 25
b, BRI  IIEEEGE S K 2R, 1)
REAAR I B AR I 2485 FH ATV B2 Q-Marker
i 39 P 2 AR U
3.5 ETFmMAEFE

H R 25 1 B 4R 5 P R 2 A% OB, 4R
HFRIL T R PR R D S, L WD)
BORERME” B “TBeARIASE” WIZRM, Q-Marker &+
ARG, 222 M FEER, HEfsgn 2]
(2580 IR a5 AR AL, T AR TR AR 2544 1
ek, L. DA iEH. EREEET s
AR, Fidd: R TR, MRS .
A NN R AL, AR R ” o AR
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L, BRI RICEEZ T " & “512”

FHZT, (BUCSEHIZ) ot s PR 5
DhRGHIR N R, RZZ. B, . B. i, [T

PR TR, feRE, SR, VATSTLME, 4aBHA,
YA, ERRAIE, BT R o BAREMAE
285, IR N LR DI RCRE, TR Q-
Marker (JFRIAKYE . AHOCHT FE R BI003-1041, i 24
B MZZ, FR02. FAKSRIER, H
AR AT I e AN = I 1/ AN S P = 35/ EAVE A i |
., AIGREZETIRE. AMEPH. PURIETTI. KMH
B B0 8 B Rk, . St 1k
By /MEL WK, b, W RER, BRWRZAR
Wy 2 AR A E, BAPLR . JrEfbmfE
o BRI, BAEE B 1 2 Bl R 3229
JAER, WNMERR . SRR IR S A HLER IS By 2 e
FRWA 1) = EE) i Jmlt, X LRl oy n] /R TR A
i) Q-Marker {#i% .

g FRR, ARIEFAE AT FeE . fE
IBYESWIEYE . AR TR AR,
TR RN . B By ZL50RE . R4
FR. WNHERR . SFHURER. WEERR. W B TIR. £
B4y TR N F Q-Marker
4 5B

BB —WRIG IR A M E R S i 2y, HAk
R FEE AEERTZ, BA R RINE
ik Enis. i, ROBEHR. HaEhEn e
M) T EE sy, BAEMARY . PUREE. Bt
oAb TRIF . BEBCGRSEEN: Z2RtEH T+
SRR 2 —, FEEAA W REENE . PrELL.
PUEBEINN . AGEII R B AR 52
FAE AT ERIR ¥, 455 Q-Marker MES, MAT
Py AT Rt ARUE RS R A B AL
IERIAVE 5 NERE, XTERZER) Q-Marker i3
1T 7 RGN, HEW B P ) BRGNP B
MAH By LL50RH s FRIHER . WIHERR . SRR
WM. WE T 2880 iEAH Q-Marker.

KRR LA AR L BRSNS . PR ik
35 B 23 1) B e T A% Dt e s, itk —20
HAIXEE Q-Marker H AT FENE; [FII, PRAER FLHL K
BN EI R TR B R R B ORI g, I
438 G J5k DR g o3 B A o] ) S B0 B i L OG BB A . Ut
Ab, FOREMENEEANEFRZ, HEroeT HANEH:
EG YA AR =, Ja824 R RN

FUHETEBCR G BAE W 7T, W L A SOV
A RVIBRIERS, JFNm PR & B 25 3R 524

MBFR AR FAREGEA G R

EE B
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