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erythrine (1) 8-dehydroxyl-buesyenino (2)F 63—
hydroxymenthyldihydrenitidine (3)#,8-(1" ~hydrox—
yethyl )-7,8~dihydrochelerythrine(4)® nitidumtone B
(5)7 dihydrochelerythrine(6 )" bocconoline(7)® 6
hydroxymethyldihydronitidine (8)® angoline (9)",
ethoxychelerythrine (10)'" 7-Z:H —6-H 5 3E-5,6-
TSR (1)1 6- -5, 6- TS 3K
2L (12) 1" dihydrochelerythrinyl -8 —acetaldehyde
(13)M 8—hydroxydihydrochelerythrine ( 14)" oxyni-
tidine (15)1"” 8 —demethyloxychelerythrine (16)" oxy—
chelerythrine (17) 1" decarine (18) ! zanthoxyline
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(26) " sanguinarine (27) " chelerythrine chloride
(28)1 nitidine chloride (29)!" nitidine (30)®.9-
demethotynitidine (31) ! chelerythrine (32) ¥ avicine
(33)1"¥ isoarnottianamide (34 ) turraeanthin A (35)
02 arnottianamide (36)!" integriamide (37 )" zantho—
muurolanine (38 )™ zanthocadinanines A (39 )™ zan—
thocadinanines B (40 )[*!  epi — zanthomuurolanine
(41 )1 epi—zanthocadinanine B (42)1 (+)—zan—
thonitidine A (43 )P (- )-zanthonitidine A (44 )P y—
fagarine (45 )" robustine (46)® skimmianine (47 )12
dictamnine (48 ) " haplopine (49 )" nitidumtone A
(50) ™ oxyavicine (51) 1 8 —(2” —cyclohexanone ) —
7,8 —dihydrochelerythrine (52 ) rhoifoline A (53)0¢
oxyterihanine (54 )2 berberrubine (55)1! coptisine
(56 )11 pyrazine carboxamide ( 57 )*] benzamide
(58) % thalifoline (59 )™ 4 —methoxy —1 —methyl -2 —
quinolone(60 )" edulinine(61)" (-)-(S)-edulinine
(62 )31 zanthodioline ( 63 ) [?'! | zanthobungeanine
(64)24 N-methylflindersine (65)" edulitine (66 )
isoplatydesmine (67)P liriodenine (68 ) ¥ \magnoflorine
(69) 27 zanthonitidine B (70) ®! methyl 7 -(8 -D -
mannopyranosyloxy ) —1H —indole —2 - carboxylate
(71)2 methyl 7-[(3-0-acetyl-B—D-mannopyrano—
syl Joxy]-1H=indole-2—carboxylate (72)?¥ 2-methyl -

1H=indol-7 -yl B~D-mannopyranoside (73)2 zan-
thoxylumamide A (74)?) zanthoxylumamide B(75)®!,
zanthoxylumamide C (76 ) 1 zanthoxylumamide D
(77) tride—cane amine (78 )" tetradecane amine
(79)% heptadecanoic amine(80) nonadecane amine
(81)B% 9, 12—octadecadienamide (82 ) 9—nonadece—
namide(83)1,
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magnolone (87 ) episyringaresinol (88).5,5" -

dimethoxylariciresinol (89 )% d-episesami (90)P",

horsfieldin(91)P!, 7 17 2 25L& W44 : scopoletin
(92) ™! umbelliferone (93 ) ™ toddanone (94 ) ' tod—
daculin (95) " marmesin (96 ) 5,6, 7 —trimethoxy—
coumari (97)P1.5, 7 —dimethoxycoumarin (98 )5 5,7,

32] 32]

8 —trimethoxycoumarin (99 ) isopimpinellin (100)"
phellopterin (101 ) 13 |5 —geranyloxy —7 —methoxy—
coumarin( 102 )™ artanin(103)*! 5-methoxymarmesin
(104)B4,

1.3 HAbR  Wmsthds & R A =i
2 R AP 2 M2 AE HA o), 181 3
OSID. 145 : B —sitosterol (105 )" stigmast-9 (11) -
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en =3 —ol (106) ™ daucosterol (107) " apigenin
(108 ) 1! hesperidin (109 ) 1 | B —amyrin (110 ) [
syringic acid(111)P (E)-3-(2,3,4~trimethoxyphenyl )
acrylic acid (112) B! syringaldehyde (113 ) ! myristic
acid methyl ester (114)™ p—hydroxy benzoic acid
methyl ester (115)¥ p-hydroxycinnamic methyl ester
(116 ) Methyl ferulate (117 ) Methyl syringate
(118)1,
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A S AT R BT Y T, LA FIAIL ) 5 4 ) iy
FIRRE 2(PGD2) {7 AT BT S AR 3 T 1
H/NRBZ LR (UC) BEBUZH S NF-kB il
COX-2 HyZR , HALRALEN S T I miR-31 pyZik
FHOCH, S AL TR ST A REAT R 5 LPS 5 A
REATHE P TL-10 HYRIE, FLHTR AL 5 M58 AKT it
BB FEIRAHSC, ARSI A I, A AL PTG
AR R T -1 3 AY R BRSOG4
(RACs) 1 LPS HISE Y RAW 264.7 4 1 1 5 9 A
Jit(COX2,iNOS ) Y7 A [ i 417 6] 240 ffd 71 5 o
35, JTAMH] MAPK/NF-«B 40 A {5 53 3% 1
AR,

P T AEIR A ] — L N SIS 2 BT
] HARRZ KA AR R AT . Sk
WE5E R B, PHTRET S I 3 TG 58 A/ 570185 519 /)N
BRI P A PR A B BA 2 i B A T, AR
FHHLH] S5 NF-«B Fl ERK {5538 AR, AR
NEZR R WOA Y BA RAFR BRI, R ERE
JROTES -8 S BURTE TET R Bz — . b
FERIL, H5fh-8 A8 b/ B A BN UK,
AR R AREC AR OB, R A AT
BE-SI M PN B oA SR, A TSl 157 0.5%
PP S0 A BRURRE 28 T RS -8 R B 1 AL e
] AR c—fos F DA AR IR . SR P FAHR L A1
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241 (+ ) —Zanthonitidine A (43/44 ) 0] & ZZ 10 ] 2%
Jo R AT S 4 B (R 2 IR TR S M, BRI TR R
(MIC)4351°K 21.97.21.97 .12.5425.09 pg/mL>", 6-
acetonyl-dihydrofagaridine 5 6-acetonyl-dihydrochel -
erythrine R i 25 4170 ] i FHY 401G bR 4 ¢ €60 280 BR 1A
(MRSA) B3 M, MIC {E7F 32-64 wg/ml Z [H], P4
AW ampicillin BEA 255 BA B & W4 4
VIREREIRRE J7, W PR 4 P EA BRI BRVE T
REAG R0 11 JE AR AR v i) i JER SR R 2278
8 (69) MARTR(27) AL T 5% (29) | i =RLT
BB (32) J2 L-22 KK (87 ) Al i ik 5 bR 2 TG 2 37 4
(RS A B, DTG Sl 22 00 o i ) BB 1 PR 2R
FIFE ) GIRTEA TEPER, IEAh , T AT oh A R 2R
B EAPURIEYE, U artanin(104) |isopimpinellin
(101) .phellopterin (102 )55 i 73 ¥4 %5 MRSA A7 1)1 il
YEF , MIC {HAE 8~64 pg/mL Z [A]™,
23 BUMUEMER PEmTERXHE . B I8
T S W TR | 7L B A5 22 g At B — e g 41D
HAE R, FLAE g A% 22 55 4 il I es 240 P 14 5 2
YRR T AR AR AR DG . A T B S T T )
FEEME ALY, FEDUR TR A R AVER

TR 5 2 B0, S0P 19 T T Tl 9 o e 7 A R
ARG ZH 2 b miRNA Fll mRNA 3k % A4F i & 481k,
HOR SRR FRIPLE S miRNA F1 mRNA J5$
) 28 255 TRH ) ARSI K 30, SR AR T 22 vk
JEE ARSItk 3 B e SMMIC—7721 41 G 384 51
PR PRI ST e B, S Ak P T - T 2 40 o 4 R
JH- S R AL IR 8 2B G, AR FHPIL ] ok B ¥ 248
Sl SR 2 A L T A A T, e AR PR TR B
BT S AR S Bel—7402 4145 , 375340
Mg, HAEFIBLH S 30E INK/e—Jun {5538 B AH
KN AR TR AE T Bel-7402 4 24h
Je A R T K B W/ IMACRT [ IR A DL S
2330, HLA WA DGR [ & s Hg o, 3% I A0 P T B
B P JRT FE WE B,  R SR A e ) PR SE T,

SALPIET BT B i 786-0 1 A498 41t T
BAEEAR BEMWRERN, HAEMILE ST
MMP-2 MMP-9 (#3235 F1Le E 0] AKT f#R 1L
AHICL, (Rl AL TR0 B9 786-0 F1 A498
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M HAE Sh A T R, HAE ML 5 4
AKT/ERK1/2 38 B AH I, S A0 P i nT 22 7] A
S AT ] T 9 40 D 1688 \H446 . H196 .H209 FY 3%
I3, 75 e A R T, LA AL S ] PI3K/
Akt BB AR A SIS T AL P T
E BT 11 Fhfii i 40 i (NCI-H1688 ,NCI-H196,
NCI -H209,NCI -H446,NCI -H226,SK -MES -1,
A549,NCI —~H1299,NCI —HCC827,NCI -H1975 il
PCO)HIAE R, e S HE 28 700t AR 1410 i it s 240 e 1
A, I3 S (2 e 20 R T 5 R TR R R
YUMAET . FEBSIYIKT- b AR R B nT 90 B
FEL e ) A, LA AL 2 S 0] PI3K/Ake 38 %
5 g 200 T Y,

2.4 HABMEH PImER S EA S aE A al A
IR o PR T A X A B e i ke 1t EL A A
AP RIAE IS A TR B T 2 50 A
il VEGF 175510 N K 40 Mg 3% RS IR G5 TP
B, I BRI VEGE 175 S 0987 A= 1l T8 B, AL
il S0 JAK2/STAT3 {5538 B AH S, Ak, 54k
PR TET B B0 PR s B B R BRI L AT — 2 1Y
PRAPAE T, AT A8 L3R i R % 2R B s 1, Bl
WEZ D00 G AT T B BSR40 R P 4
AN WA, S 3 7 1k B BT 3t 2k A ST, RS
B, PR TR K A4 DA K S A VR T B3 mT i ol T
5 HIEAHICH 4B Bt 2 W2 IR (ATGC4B) /31
/N B RS T I Bl JULIE JEEBS, TR T - U
FRAE X R ELAT R AP R I,

3 REFET

UT AR, AW T R RURHI =L 28 XS
B EE KSR 2 R A A R AR H AL
i N IBTAHELD , PRIETET 250 T 3 R KB AR RS
AT, B AP AR 256 B0 IR O AN e 2 T 35 75
SR BRI, PRETEE A L 45, PR CIn g T 25, 6
TeFEMAF) BAAEWHE 256 h I LR 1B
T P TR B 25 8 %) il ST 2 25 A5, 452 M 3 T 1)
PRI TR PRI, 7 A B A A 6T P AR &R

HATEEE L U Er e e pr A il e
18 SR s o v A T R AU A T T AR 4 o
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30 EHESHT PRIREE AT DI | S X 24 44
A TR AR VR o ARE R T 2R A PR AT
PAPes B B E B HEAT R . I SR T
BE 2 0B R s R I o B, 2 TR A B (0 B IR B
o, Ul BN, BAT [R]C MR ERSOR 95 48 1) /N LA
PEIRFFAEY, sRIR I AEXS T 1Y 18 P 5T 254 7
i FEATPRIR B 50, S IR 3 LR i 24 M4 A A B A s
T, DA IR A S (0 25 B AN 2500 S5 B4 ik B V94 T
RS2 IR AT P e, 2 Ak (TLC) HA 4
VEJTE 54 fa o T B - S, Tz N Ak
WS R AN 2020 R HFE 24 i) Sk 9
B )2 S 00 O ok A A S T T R 2 AR 3 i
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(R0 5 T A 2 b M LA 43, SR P 2 (i 1k
GRS SN~ N T8 LD S B e 31| P 4 B =
W AH 835 72 (HPLC) | 8 1 280 AH £8. 3% 725 (UHPLC)
S5k L HA P RS o B AR R A
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W B PSR ] UHPLC By 1 W I AR R0 25 1
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Research advancement on chemical components, pharmacological effects and quality control of
Zanthoxyli Radix
WANG Shuangqi, WANG Yuan, LI Jin, HE Jun,MAO Haoping, CHANG Yanxu
(State Key Laboratory of Componeni-based Chinese Medicine , Tianjin University of Traditional Chinese Medicine ,
Tianjin 301617 ,China)

Abstract: As a traditional medicine in China,Zanthoxyli Radix is often used for treating traumatic injury,
rheumatism pain, toothache , stomachache and other diseases. The chemical components of Zanthoxyli Radix mainly
include alkaloids, coumarins, lignans , flavonoids , etc. Zanthoxyli Radix has many pharmacological activities such as
anti-inflammatory , anti-bacterial and anti-tumor effect. In this paper,the chemical components,pharmacological
effects and quality control of the Zanthoxyli Radix were summarized to provide references for the clinical study and
quality evaluation of the Zanthoxyli Radix.

Keywords: Zanthoxyli Radix ;nitidine chloride ; anti-inflammatory ; anti-tumor
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