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TR
B.2.1 ETHMMNREHRSIMR
B.2. 1.1 EFAEREMITENS FXHEMN “BEXM (K) 7 REREIAR

AR B -0 A ZRE S 5 B BE B T A SR, ISR M AR O v, AE
JEFAR IR IL T, AR I TTIROR T A S gy, BURCHRE Lo (¥ TR 5 2R it
HKRor TR ZE R, HIR R vk o s SAHEWORURIR S S ZR B2 By 51 A A 2
R R, LT SR B A R S B B AT A AR, AR IR R IL R, £
VISR 53 IR TTHR O T HA 2R B o, BUEHR 43 I DR R T 2B i o P 45 SR AE T A=
BB 53 T R AR TSI RS 73 2 A B 3R 246 (1) S R T R il 1710 ZR BRSSP 43 S R Rk o
TUHREL o

PAAE 2R AR AL A /N RO PE, AT hTAS2R10 7R SZ A0 H2 i ik
FL2h B PR VR RO ZE T IR e 48 SR LRI, JEV/NBETR R I RR I S IE TR 2 R 5
RETRSZ 46 hTAS2R10 FAISEAI 858, T AT AR i o o He s SR Asc 72, e ) 5/ B
LB TTREAIE AR M TR sy o DUEBH R AN A AR S /N TR FE
HEAT ORTD4 “EWRSZURX 0L, HA5 G AR BN N 4T o LU BRI, IR L5
JEBT B BKRTHHZS OR7DA M Aoy 35 T B G, WD 4RI 3L AT R E kA7) o 5
fiith o
B.2.1.2 £F ¢ BEABHIHE “IhMAK" HREIRSIAR

87 FFT B P S IR FE ARG R BOR, WREEAZR . RS R R BT G A
BRSZ ARG, G oce, G5 RRH, WEHAR Mt NEEBUR R BV IE TR £ R TS
5opmRAT SE AR B EIRZE 52k (ADRB2) , )5 1% M AF F AH 2 1 i A4 25 - 5 471 iR
R (TPITBXA2R) FISFFHEIEMMCIZ B2 (D2) 5 R i RE Moy it
dn B AT RS RIS E AR ORI SRR Z R (M2) BARD2%Z Ak, HIEAM i G ERE
AR B3 BRI 5 3 T B 5 R RIS LA AR F 5 DA OG I TPITBX AR A . PERIR X
JETH T, DUEBER 4 3 AR ENEETSE A AP LA B CAEHE f B AR 0 S5 B B 2548
EYITRENIE TR A SR EER: DLRKAT S 2 R I & SR I sy A
LM 1S R T R il o
B.2.2 ETHYRERSIMR
B.2.2.1 EFTMEHIEZNREREIMR

PATE ISR 7 N MRS AT AN 5o JEF e i I 7 IS 25k S R s e, FRes A
KICHRARIE , 34 58 LB ZR A L0 E RSN MR AL 4) T AR 124N A 32RO I i B 4
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A6, K FHPharmMapper¥i#i /72 UNIPROKHE E . MAS 3,054 % . KEGGHi i
FICytoscape 2.6%544:, F)H Sz ] G H AR 76 1L 77 28 N LR 7 A1 F#E w5 .l g7
FEFTION . S5 5RA, 28/ ML SR RENE Fl T SR A AR SR 524 i e 31 4k Jd s, HE %
FEIEIEWR R AR . ST IUUE PN S A I R BUAR LR T TROR, A
LT TG LR T VR TT IR 1 2 LS 2 8 sV FA AL .
B.2.2.2 ETHAYLUMREIRSHIMR
B.2.2.2.1 MERFAARBEREWERBIERMAR

SR NG B e 4 B 2R K BRI AL, 9F 2 TG i L8 77 %o 228 A 2 K BRI 00 1 PR %
Bl 253 RN SHAALLEL, JoiIbIm 7 RS & DR A KRR RS, JE 257
A, HAR KB ZR E R T IA 63.8%, JCHAIIE . R E A AR KA S N
R, EKFRE RS 39.3%; HrREFE B-HWHEK (B-EP). BiFIRE E2 (PGE2) #
B, REREREIFYE ERE (NA)L 5-3EZ (5-HT). BiFlEER F2a (PGF2a) LI
J PGF2 a [PGE2 FUfH . BTl L 77 % R A R K B B A SB35 AR A H
B.2.2.2.2 M AR BAHFEWLENZN

SRR SR B A B i A2, SR i N AN R] R R 5 e 7 SR W % e A L 7 %
WG SR, B ER T AR AL JCHHIEIRE 5 AT PR AR L5 A 2 K BT WS e A A
BT, R E E SR T B T R BRI AR NG B 7, BT ISRIE; X Ach I
PGF2 a 5| & A4 vl FRARSIR ANE ) J) . AT R RIZRIGRI . W R 22 6] 1 B V& Bl A 4 I 4
F, AT HE— 5 BT SR R RTE B0 5 Xy 4B 4E R Ak i P RV F 5 . R0
JCH IR 7RI A ] BRI VR FIHE s R4 B 3R 2R M 2R, HL 2R AT B 2 10 & A
o
B.2.2.2.3 WMARBREXRFE L EANMAESESAITRAIF M

56 HEZEL 5 6 A 1198 77 B e L 15 247 L7 T S 0 A 440 M P, AT )T
BN ARE 2, A8 S 4ER R TC i FFEH .
B.2.2.2. 4 XHHERHMIF A KR IRLEEREAERIER

SR FH B2 R VRS R R 7 R K SRV SRR AR, A 7 G L8 7 X i SRR 2R K R B B
VEHI BB . 55260, JCHILEIET7E 0.8-1.69 A= 24/kg 75 o SIE fh Sk A5 70 K B L
A REMBURIER, XAME MR R p- MR R E R, AR B 28 AR R
B.2.2.3 EFWMA AR REMEIMAR

FE X IR 76 8 LB 9 7 O\ LR 23 B FCARU = ) R g R kAL b, BT
UPLC-MS/MS E& 47, B TR R, EHROR. JERT TR AR BT 3
FERATARINAREN ST R AT TEART R, EARLSE. FERRTR. RCATEHER 27
KI5 2% AR L3 o A WU s B8, R U AR T DA s 408 o o o ) el ML o T LA
ERF, AR E bR SRR E SRS R SE IR A .
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B. 3 ETHTHAMHNRERSYMR

TEF R AR S T 3 38, 3 i TN BB R A MR GBI R IE R T 3R
R QRGN EYT5) S G IR A A SR Rms. o=l e it B S
FNBTFNERL AL 06, (D- 28 SEHAE ) . 1X 3 AW A I A AR IR AT A —— B R, IR
B et i 2 Al B k) 2 ELRGRD 4-F2 5K 2, 3K 2 Bl i B PR 25 F 5 206l & R B 1)
TERY, 4850 BN 5 R WA B A )5 B 56— b )4 25 TR 5 24588 (norcoclaurine) .
ZH LA LRI E R, 32k B IR A IR IN A, 3400 5y — A~ S 2 ) 4k
(S)-PRFE 7 B Creticuline) o (S)-WTRF 754 By DU S5 St W bk SR A DL 45 OB A2 1R 4
SCae TERE MG R IIAE F T (S)- PR 7 A B AT 3t — 20 & il D 2ESEmR . RO FK. &
TR R BT REE AR, AR VRO R LI B.5.

NH

EAR 13

HO.
m HO, H,CO.
X Gir ey
dis Tl & @ L.
HO Z HO~ K

X COOH
] N /ﬁ,/ e s —
NH, \ t
o N t ; 0 |/\‘
L-Ms5A e R >—H 110, 3 o) A 2
= 4@_/ (S)- 10 Ik e ©- W OB A
4 IR K i
H,CO §
HaCO H4CO. S ¥
| m—‘:“‘ » m 4 I\ //ﬁ H._CO\\@\/\’
HO Z : 1. N—CH, \/\l N—CHa ! —CH,
/j/«‘—HO /\\\\..\/ Ho /\/ 3 <~—Ho/ /\:/N CH,
7 L OH H OH Y
l Y A A AN
N i
HyCO | PN | PN | 2
OCH, ~Z on 7 Son
i mwf@k (8)- % 2 Hoiwe (S)-3-FEREN- AL R O 258 (S)-N- AL & 250

o} X
L
\O = N,
H,CO. N | S
l ) 7 wiEh o
: | g ..

N
HO N
He _OH
Z | e . 0 /*\‘
i (S EVREM S <oj|\// o NC
R OCH, z >
0%

warw [ )
K B.5 FEMIZR A A IR R

FES T S /N ERR AL . GRS AE W28 3R SEWI R LRSS MR/ N e B2 57T
) ME, IR EYIE R AR, o Bl FIRTANE R A YR (-4 5
5D A FAEPRRN NI E, I, AT YOS IZSRR I BRI RS S PR, 1T S ik
D- i 2 S0 L AN B SERHE M R ) . BUR T S RIS, EIRF R, EWR L
RN R T E R -

KN BB LA R, FT R LRI F AU TR 7- 2R F SR
(IEERD, 220t LBk A SR G A U ERREIR — S NIRRT s
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FRAPMARMELHEGRAMIIRER . M IEER 5-07 0 8 A0 5 7070 A= i b Ty At
EERY, P AR P I A BRI B RR AT R AR RT W 22, “E PR R LK B.6.

@ﬂmwﬂw&

KN ¢

@@@1

e l

i l

WK i ] Hﬁmm& 1Y 1A
K B.6 HiEAEHREHKR

B. 4 ETEAERMMEHRERSIMR

Hh 24 R E T A AU 2 rh 25 i R IE KR T o BE0T BARSR I BRI ALATIR IR I, A
ARTTECALIA ST A, BT Hm R DI RCERIE Y s B 7y, 7€ AR S o
B.4.1 ETHYFRETTHILEHEMAMR

KATREAASYIER, ORI /N BRI BR AR TR BB . BRSO (R4
KB BEAETE-TIWERD gt CORERT B RN, Poohibmra
Ji~ SESR AR A TE SR O I R by, REATHCARLIT FT,  FEDRE TT i LE R U A 0 i A 1 g
20 (R B RE T A e A A B
B.4.1.1 XH/MNRARIEE AR

SR HE, TR R E K25 0.5h, 1hy 2h. 3h PRIEEU B 2 SR
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HITER RSN, JF AT 2L 22 J5 3h, SEACH b 36.8%; IEHIZRFREY W] &2 1E K24 )5 0.5h,
1h. 2h PRI B2 SOSLTEEARIY], R AT RF R 125 )5 2h, SERF R AIE 27.5%; H
TESREUDS ATREUI B AL SN R ORI ATERE i o AR 25 R, el b A h
AR EEUA 1 A RO LA SE S 2R3 B . AR R Ou TR, SR & RBERMINE 1% A 50
Q=Ene/ (Ea+Es-Ea*Es) 115 Q {H, &AW Rl Q AT 1, T WIRER] R FEHAAN
FIE S LB 2:1 FRARX /) SR AR S S B B30 AR P R v AR S L AT s[RI 25V

B.4.1.2 3/ REERHA AR R R

SR L, JeH R TT SR RIS I T AR R kD B R L A
SN AR VB, M 2R 43 ) AT ik 58.6%. 34.3%. 35.7%. R WLICHALIEIR /7« E B R AREA
L IE B EU AL 2 5 R A B BRIE A . R & IR AR I 5 Q 1,
SRR QKT 1, ULPAZE SR FEEAN (A E SR I L 2:1 FeAR /N B R U
B FE R RAEF
B.4.1.3 M ARRBERERFN

SRR LR, JCHAIEE S A SR SEE AT (A TESR B R L S KR AR K R
TR R TEAR I, JE AR AE K70 B A 73.3%. 22.7%. 39.8%. % H14r RMER AN 54
TR SR Q 18, 45 B R Q A 1.370, Ui HISEHZRARBUYIA (1L B LB Jy 2:1
P 4 B 3% A BOK SRR 22 v RO B i [R5 E

SRR L, JulIbRegs S AR IEEUAN A ISR I RE S B D AR R, LA
UHANH 253 BN 73.7% 53.7%. 42.9%. K4 MRS AR It SRR g Q M, 453
R Q{H N 1.002, it HAEEAZREZHUYIA ISR IV LU 2:1 BCAR 46 B R TSR RURE
b9 A PRI B A

SR LR, JeHA R A SRR AT R E T B-EP A&, REFFL 5-HT.
NA &, HIERIYATEERE 5-HT & &, X B-EP. NA FEEATMM. K4 KM
FAIEA SR B-EP 5-HT A NAQ {8, Q {H7r%17y 1.30. 0.79. 1.17, UiBIMERZ IR
BRI A TESR I L) oy 2:1 BEARO 48 B 3 B BOK RUR S8 I TR VEY) R B-EP AT NA B
A R R

JCH ISR 7 R SE B R AR B A B BRI PG00 & & % PGF2a/ PGE2 Huff, EETHE
PGE, & &, HIEIRIWIN PGF20. PGE2 & PGF20/ PGE2 tU{HIE AT M. KH 4 KR
NS L2 B PGF2a. PGE2 F1 PGF2o/ PGE2 Q {H, Q fH4374 0.96. 1.22. 0.93, i}t
BA 4 B 2R SRR (3 TSR U B 5 o 2:1 AT 46 5 R T SOK MM 4 PGE2 B B ) 19 2%k
i
B.4.1.4 MARZARBREMHFEFBINSTHIFNT

SR R B AT B F AR A FE R 7T IONZIREE 0.01 Uiml i B K s,
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PR B SR PR AR RR AR, ARG, PRI B R, BB SR O
JUHIERE T« AEFHERIRIY) . ARSI S, AR B A L PRI RE ) /138
B PR, FR BRI . SR 4 IO AH D2 S5 30 ) Q (i, 45 R om Q {H 45l
4 0.65. 0.79, i WIAE ARSI A TESREI LUy 2:1 FUATON 4 5 3R 5 RN 1 B Wi B
AW FEEMH.

KB EAK TINE R 28R AT AP #H G (LD, FIRILF B it s i
W I R R, R PR EAOBME . RS IS AR AT SR 2 1 Q 1, 45 R EoR Q
{514 0.66. 0.97, TLWAZENE Z K MERETHIZ LLBI N 101 FeAR 46 5 & 51 7 =ik ds
HAFELER .

Xt PGF2a 51 EIK T B YR E FH AL & BRERF 7L B4R B INNEIRTE 2 X 10-6mol/L
PGR2a &, FEWAINZR. “FRHRIEAGE2) ) M, SRR KA TCH IR 77
IETHRARE . ARG, RIOLF B R 2) ) RS PG, R IR R .
K4 IRMERAR DTS B0 ) Q M, 4R R Q [HAM N 052, 1.12, TiHIIEHARIEHL
PR A IE B E B 2:1 B PGF2a 51 S -7 IS 4 B A s [E0 48 21 A

KB EIKINNE R 28R TR AP #H G (LD, PRI B it s i
I RS, I R REAOBE . RS IR ARINETH LSS ) Q fH, 45 R ER Q
B3 579 053, 1.17. 1.06, UiHIEMR LR MIKATHAZ Loy 1:1 Betixs PGR2a Sl 1
Bl B RIS U E
B.4.1.5 MARENKFEFBINMATEARAE M

JEFARIEE) . A TESR I R B2 G A B LAE R Ca2 IR . 5 4L 240 72
ARAINVEBN VAT CEERIPIRAS ), Al P U5 25 Ca? & FE BE AR — B, 40l A2 % 60 mmol/L KCI
0.01U/mL 45 E K5, 4UMIAN Ca® & Bl in, v RAERPIRAIREN K, EF
50 MR IR — B0, VBRI DMSO SHRIGIEA TR, N2y 541135 e o FE i
ARSI AR R RGN, (RGN R B2/ T R, 18 25 WA 8 T A
Cazigfn, HF# G RAR TP GREER /b, X Ca2* U b/ E F e, R T 4E i
FARIY . EIESRECY) E A

TR L3R BRATHAER LA 7 B4 Ca2 R e : IIANZIKIE 60
mmol/L KCI. 0.01 U/mL 45 & %5, 4HMi Ca2t & SN, P55 Ju i FERUREAIR AR ]
IR, IEH A S RGN 3, RS DMSO XA HEA TSR, N2 20
875 0k PE B RRAS  AN IR RR FE 3 m, EL384 e B2 68 2 /N T B, 150 BA 250 284
H T Cazigin, HIEMRZR. RETHRG AR T7O0MmEER i, X Ca?
PRV F B, R TRERAR 8. KA & Bt A

JCEAIE T« AERAERIRECY) . FIE SR 2 M N E T LA AR Ca2* PR IR s
ML EE 60 mmol/L KCI. 0.01 U/mL 45 B % )5, 4Mip Ca? & Eilldigm, ~Fudtng
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JERFERRARIEI K, B A S0 R INFR T — 5, Ui IALE DMSO GHAIGHE A TC 5
Wi, JNZj (0% & AT & P37 B R R AR A 358 AN [ RR BE (V3 (384 et 52
RE/NTXT A, S 2 s A RG0S T AR Caztiin, ELG A IR T 2 I 4 1T
B CRR e s/, % Cat U I IAE F S, AR T AE B RARIU) & 2 3% 1 IEHEHL
Y55 25 L3 SR F
B. 4.2 ETMEAEFMTHALRBHIAAR

K FH 2% 25 B2 (K 7505, BT A LR 7 B 253 R 2 A (0 AR SR AR R M B4 S
REF OB, -SSR i, e A TEZM TN O 3R R AR R BT 3%
FFERRATEE, BT AERE A FE ER AT, #5331 “UAY-0 @ik~ e 23 A .

IR EIE ZIL, EAR AR BT R SRR R A 2R 1A YR
FAGE YR LA E T 5 AR A DG 10 O AN BRI SR O 25 5 B, R T i 4
SR ST R AR TR IR F o DARK AT 5 2 A0 5 KR 50 22 9 ARER I & 7 3 2oy vl B
TS5 RAELL IR ZE R REVIN 9 /N I RE A 2 5605 Sk, i W R g
W, MR RAER T RE, FEFE IR R RN R MERAErER . FR, 6
MU EVIESEEER T R e OB RIEFRIE . P U 2R DA s A5 458 AH G 11 5
ANER [IBE AN 8 4515 Sl

SEIRFRI, JUHH LRI 7 AR B AR PRy B SR R 1E R RE s S R, X
HAIRE, (EHBEE PR BT, MR TR, JOE KRS,
F B PR ANE SO S USSR, SORHAE SO 2 AL 2R EER
B.4.3 ETERBHZANTHLLRESEMAMNR

PL 6 > GPCR 34k 5-¥2 (Al 324k (5-HT1A). Fi )} 324k (OPRM1). P2 & LR 21k
(ADRB2). Z &34k (D2). LBIHmEZA (M2) IR ZR-AT 7 IRRZ & (TP) Jyfit
FORF R, BRSPS B T R AR AE S R 256 . (TS . B ARG, 24 DL AE
ROFE KATHAER,. BB 2555 5-HT1A. OPRM1 1 ADRB2 52 A H 4 sh 1 Fi L Ko Xt
D2. M2 #l TP 2Rkl fE H, A8 o L 77 rFE R, JEFED)Re 2R JZ TR 7T
JGHA 198 77 A A A B

5 F B2 A, ZEEA R AN TR M O 145 24 )5 FT LAE) 5-HT1A. OPRM1. ADRB2
SR, H0HI D2, M2 B TP 524k, WA — RFK TN i EME S8 SN, RIEZHMEY)
W, LT S E RS AN 2 2R A E RS JFE S HEAA L EN 5-HTLA,
OPRM1. ADRB2 244 fy0E M FHAIR; D2, M2 F1 TP S2AA A4/ F 247 B S5 988 T Wk 24 64
g2y, HAAGERER, RP FERMAGA RENIERUEH . AR R, &
R O g 2 )5 ] LLEE ADRB2 324K, $54t D2 M1 TP 3244 BRATHHZR "I H5 5T TP 3244
Tl —H AT 5 % ADRB2 HIBEh 1 F LA K D2 TP 2 AR S HL/E I 1 5 25 9 T s 44 24,
PRIBCAL S 3G 2 A
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B. 4. 4B TFHRIMNER TR LB A E AR
B.4.4.1 £ mPIMEME S2MBEE RN TG EEL

K UPLC-MSIMS Z3#r 5%, F8Ear 1 el Bl KBS I A A A il 73 2 2R 3%
TR R SRR R B AT IR . RERET R S B k. SingiiR®k
W, 2Ry REUEE. WiRasE, MR EER, AR MR R 245
JIEWFRBE T A
B.4.4.2 THLLBARAZ RS KBRARMNNEMRR

K FH T ALY UPLC-MS/MS & & 7%, WIEE B4 TR, AR AT
B LE 3R 7 42 77 i AR T B ] et K BRI b 5 ROREAR b B2 (R B2, 43 MT P 52 5 TR AT X AE 2R
HE. EHRCE. JERT . BRATHH 2 5 WA R AR N 3 7 2 R s

t RISt 4 R R, TR T SR A L, R PR IEIREE Corax T
(p <0.05), MRT o MRT (002 & FEK: (p < 0.01), AUC0-9M1 AUC 004 5 34 11 (p < 0.01);
AR L FRIERE Craxs AUC9F1 AUC 00y i G R (p < 0.01)5 5 B BB A 1]t 2
FHEK (p<0.01), AUCyf1 AUCo Il (p<0.05). FRHTHAZ AT RRAT R AL KRN
WL . Tt bR S TR AR LE, B 2REN 1S HNZE RS L (p > 0.05),

LR, SRS 2, o R RN SR P R AR SRR
BRI RICRE RS, 4B T SERAZR 5 (A E RS A B RIE L, B2 A BE VAR 1 — 5 i
A,
B.4.4.3 FTHALLBAEMAZ RN ARMAL P HHR

A4y R CEELI) UPLC-MSIMS & 8575, ArHIHE B 4 F AR EHARRIW. Al
PRI TG IR 5 AT 5 s D58 AN RS ) A5 0 2 23 rp 5 BONLAR BR B BOIR S, a0 bT B
T AR R R SEHR L5 BT A KRS 28 K 5 KT A 22 10 443 3 A PR

RIGLER, B2 15 min J5RIFTEKRRNA L RNBEAR TR, EHRLE,
JEA] ik« KT 5 2 % S R T 5 3R PR A7 A, 2 I AT R Tk 328 1o T i o B 17 2 N P X R 5
A T B ) 1 A B 2H 2R e % 28508 18 43 PR 2 iR FE R 5 2R3 14 280, t KR Geit o
SREIR, AR, BIERRG AL, oI HERR B REREEN e 2K
(p <0.05), WEHKF Crax F1 AUCo R E 1IN (p < 0.01), “FHJuE A H] MRT 0045 3 #EK: (p
<0.01); MR LFKEIH 5 EHER FZABIZN J1FHHE, IR Coax A1 AUC 0.2 35 1
b (p<0.01), P4k E MRT o K (p<0.01); JFFT BN Crax 1 AUC0-
BERM (p<0.01). WRHTHZHR AT BRAT#H R T2 3E B ] MRT oK (p<0.05), HE®
AR FESHNER TG FE L (p>0.05).

GEILRW, SR i, ST R R E TS AR R R AR
CF RGBT R BAE M2 23 (ke ik B2, SN2 2R oA i, ) B A K 7 & 3R A 40 BRC T
5] 2 AR S5 I AT W) 3 i 2 0 )1 359 5 B I )
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gi b, WA ARSI, SR Y. AR, 294080 J R 4 2 S X PR
LIRSS SRR, AEFA R A AR A P IAE F T AR R AR S B A P U D2 Ak
B DA SR 2 LA K 3R S U SR AT A S S IR, IR IR LR B
A EMAEDIR, BIEAEM. AEAGMEARTLER S -0k, CBEm. §15)
JRR MR REZEL S, ZH5EE, RIESMHXESEBIAT 5% S, ANNRIET LK
DR, BB AR INRIGYT, EEIEZEM, AT R &R,
B.5 ETM A IMMHREFFENHAR

JRCE AR EVE AT 2 R VAN SR R AR, 6 A0 R AE A R VAR TR E
CEGEME) MBI ER,  “nlIME” 2R Ebr S 2 244
B. 5. 1R EEMR

KH HPLC ¥%, XA it & T w2508y, @50 7 el 71 HPLC
Teat BRI R b vk . g AT T IR A A2 ) HPLC-MS/MS #5145
H, W TCHEAEE T HPLC $R8UEIE v & (il i EAT T 48N .
B.5. 2% WA A BNEMR

B TCHA L 7 TR bR SR FC s B, ST T — s 22 Wk R ) e A 1 Hh A R
CEF BT, REIEHRF R EHRP R BRETHIE AR5 64N 8o 1 i 4%
Jiike BENL T I AR B 2R T e B, DARIERT S A R R R e 1 — 1.

22



SE 3k

[1]X1 & 2 5Kk R 25 T b B B8 5 SR [M].JL 5T R AR, 2021

[215KERZE X B 2. AR 2K St it 2 AR T 7T [M]. AL 3 B A% H bt 2017

[3]Liu Changxiao,Liu Liang,Guo Dean.Quality marker of TCMs: concept and applications
[J] .Phytomedicine, 2018, 44: 85-86.

[4]Liu Changxiao,Guo Dean,Liu Liang,Quality transitivity and traceability system of herbal
medicine products based on quality markers [J].Phytomedicine, 2018, 44: 247-257.

[5] Liu Changxiao, Cheng Yiyu, Guo Dean, et al. A New Concept on Quality Marker for Quality
Assessment and Process Control of Chinese Medicines [J]. Chinese Herbal Medicines, 2017, 9(1):
3-13.

[6] Liu Changxiao. Determination of Quality Markers is Basis for Establishing Quality Standard
and Control of Chinese Herbal Medicines [J]. Chinese Herbal Medicines, 2017, 9(4): 299-300.
[7]1Zhang Tiejun,Bai Gang,Han Yangqi, et al. The method of quality marker research and quality
evaluation of traditional Chinese medicine based on drug properties and effect characteristics
[J].Phytomedicine, 2018, 44: 204-211.

[8] Li Yazhuo, Xie Ying, He Yufei, et al. Quality Markers of Traditional Chinese Medicine:
Concept, Progress, and Perspective [J]. Engineering, 2019, 5(5): 888-894.

[9]1Zhang Hongbing,Wu Xin,Xu Jun, et al. The comparative pharmacokinetic study of Yuanhu
Zhitong prescription based on five quality-markers [J].Phytomedicine, 2018, 44: 148-154.
[10]zhang Hongbing, Zhang Tiejun, Xu Jun, et al. Rapid Analysis and Identification of Absorbed
Components and Their Metabolites of Yuanhu Zhitong Dropping Pill in Rat Plasma and Brain
Tissue Using UPLC-Q-TOF/MS with Multivariate Statistical Analysis [J]. Chinese Herbal
Medicines, 2016, 8(2): 154-163.

[11]Wang Ze,Shang Haihua,Li Yazhuo,et al. Transporters (OATs and OATPSs) contribute to
illustrate the mechanism of medicinal compatibility of ingredients with different properties in
yuanhuzhitong prescription [J] .Acta Pharm Sin B, 2020, 10: 1646-1657.

[L1205%1 (5 2 Rk, B /NI, 25 v 245 5 24 76 ) (Q-Markeerr): H 247 7 it Joid 242 1 R BT AE 28 [9].
%i24,2016,47(09):1443-1457.

[13] X1 & 22 Ao 24 9% U5 - 0 & - 5t B Aw A 0 R 2 ol B A R KRR O], B
24,2016,47(18):3149-3154.

[14]x1 B 2 31 b 24 S S AR B0 Hh 24 5 218 ) R G i 1 [J]. 5 24,2017,48 (18):3669-3676.
[151X) & =, 5K 2k 25, B B 34y, 55 R A RL o, R Bt b 24 7 b A% R B R [J1. 245 W F e AT
#t,2019,42(10):1901-1912.

[161x1 22 P 2y AR T (Q-marker): i s 24 5t B AR i Ao B 428 ) BV R ig 1 o 247
ML ARE R R [3]. 4 #24,2019,50(19):4517-4518.

[715K B ZE B, X 2. P4 R ER SRS &0 e 58K T7 0] 4% 5%
#,2019,54(02):187-196+186.



NN

[18] 5K Bk 4, Vr iR, o 2= 8L, 45 . v 24 K P ot 5 A A 42 0T 70 1) R B S S B 0], R P IR
24,2017,34(01):4-12.

[L913K k%, EA MR 5,55 2 T P 25 @ M AE R RS s 00 P 25 5 B BT 92 5 0 B VP A
2 [J]. 71 #524,2017,48(06): 1051-1060.

[20]5K 2k 2, AN R T S5 2 T« R (R 5 5 Hh 24 ot A 5 A (Q-marker) B 7 42 [J].
%524,2018,49(01):1-13.

[21]5K R %, VAN, VR 55 8 T RS HERR 227 1 25 B IR 5 PPN 7 % AR (3] tH SR 2 R
- E 253484k, 2017,19(01):35-43.

[220x1 & 22, 5K R 22 AT, A 3% AR08 rh 2 R 2 MR Th R AN 57 T A 5 Bt 7 1 L5 9],
1824 2015,46(05):615-624.

[23]5K 8k 2, 1] B 2. 7 24 0k 24 P B8 IR R A 25 AR ) 2 S T SR AE 47 [3]. HH % 24,2015,46
(01):1-6.

[241VFif8 K, 5 SO, 28 3] A T B 5 25 3 2 1) b 24 o A G R I 5 R R (9], v R i )
247k 8,2019,25(06):1-8.

[25] 84 bk i B 22 5k Bk 2, A6 i T v 24 I v 28 DRI A 9 R 1D v 2 00 b 3 7R A% RO
J T 5T S8 5 Y [3]. HH 5 24,2019,50(19): 4519-4528.

[26]5K 2k 722, VIR, F 75 4, 55 i T P 24 B A 2B 0 (Q-Marker) (1 7 BH LR ALY “ -390 =
JGIR ZAIE R LA 7 [J]. H 5 24,2016,47(13): 2199-2211.

[27]5K B8R % VFIR 5 22 B, A 24 5 v 76 P (Q-markeer) T 70 SE 1 2% 5 2 1A S 5 B A AE T 57T
[J]. FF % 24,2016,47(09):1458-1467.

[28] 45, 5K 2% 72, 7l i e, S5 2 T P S5 R R o R R 1 S ik v 2 SR TR R AEF 5[],
2,2016,47(11):1962-1967.

[2905h B, V& SR 7708, 5 TR T . WLDE 5244 J3 1 W3R 1) v 24 M ) Jo B AP 9 11 %
RN [J] A 55 24,2018,49(01):14-19.

[307 ik, 5K b S, ViR, & B T ot B b A5 1 76 LI 77 C AT K BRI 28 23 23 A7 9 2 [9]. o 2
24§,2018,49(01): 45-49.

[B1] 5 SC R, ViR, 5 2 8L, &6 7 AR BUORTE o 24 0k 1R 0t 90 b 3 e 5 s B [0). B
24§,2018,49(05):993-1001.

\

24



