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Research progress on chemical components and pharmacological effects of
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Abstract: Maqianzi (Strychni Semen) is a poisonous traditional Chinese medicine with a long history and remarkable curative effect.
Its chemical components are complex, including alkaloids, phenolic acids, terpenoids, steroids and glycosides, etc., which have shown
significant pharmacological effects on bone, nervous and cardiovascular system, especially unique analgesia and anti-tumor effects.
With the development and application of modern scientific research technology, new chemical constituents and pharmacological
activities of Strychni Semen have been discovered constantly, which has a broad prospect of development and utilization. Based on the
theory of quality marker (Q-Marker), this paper summarizes the chemical constituents and pharmacological activities of Strychni
Semen, predicts and analyzes its Q-Marker from the aspects such as genetic relationship, traditional medicine property, efficacy,
toxicity, processing, measurable components and blood components of Strychni Semen, with view to providing the references for
establishing a more scientific and reasonable quality evaluation system of Semen Strychni and its further development and utilization.
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[ 24 8 ) 2020 4F fi i 28k A0 5 B M o) et A AR S R
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B F 7 ZRR, LEIRIT AR S R o 7738t B
PRI T OR3P O AR R P 522
IR, BEE XN S TR A R A, HNH
WSk B, JEIS T R A RCR B, (B E A
T3 VE — EL A L Tl R S A S B ). Sy kT
Wi B2, TEAFHEEDE. MR,
KR KRS, WER. MARR. OILE R
g AR R EN, JCHASR. vUHE
TITHIT AR . Mgy et ik, ST
BRI R Z R 2R 2B E
PER B4 R SR, BAT PR 2 DA 1 7 A B gk
T B E P fR AR, REREATEER.
ARG T BT A S o A0 2 BEAE B Tk
J&, MIRGR AR ALGAME. 530, Bk, W=
F~ 3 AT A RN AL RS A5 AR R L R AR
¥y (quality marker, Q-Marker) 47 FUlll 7 #r, &

15N Ty B 1 S8 Rl 22 A BRI B RN AR R A L
Gy SR L T
1 HERS

DR B2 E %, BT O M.
JEL 1] s B SRR A PRSI B A RS . S A HLER
J SRR Z PSR
1.1 S

LT EEFEE MEME RS, 5 1.5%~
5.0%, EEAFE LT GERERD. D87, &
RERW LT DRI 7B A b
SR TS BT L SR 80%, Hoh
T TR R E 40%~50%, AR TR R
30%~40%, —FHBER DT EAURHEH
B o BT AR IRE A LA R T O BRI
PARS| BRS8N (pseudo-) AL
Y7 (N-oxide-)+ % (iso-). ZHIER (N-Me-)
LRI, H AT O T A B A PR AL
IR 1, BHZEHILE 1,

x1 DHRFHOEDREENRS
Table 1 Alkaloids from Strychni Semen

75 EY) B R R Rs Rs Rs X KIE SCHR
1 M5 (strychnine) A H H H H N il 5
2 ST (brucine) A OCH: OCH: H H N ¥ 5
3 HMTERAEMY) (strychnine-N-oxide) A H H H H N-O  Fb¥ 5
4 BEFHELMNY (brucine-N-oxide) A OCHs OCHs H H N-O T 5
5  fhERT (pseudostrychnine) A H H H OH N P+ 5
6 IR T (pseudobrucine) A OCHs OCH; H OH N FlF 6
7 2-FRE3-HEM LT (2-hydroxy-3-methoxy- A OH  OCH; H H N ¥ 6

strychnine)
8 o-AEEM (a-colubrine) A H OCH; H H N il 7
9  B-HEEH (B-colubrine) A OCH: H H H N FlT 7
10 16-$2%k-o-n[EE# (16-hydroxy-a-colubrine) A H OCH; H OH N FlT 7
11 16-%-B-1[EEk (16-hydroxy-B-colubrine) A OCH; H H OH N P+ 7
12 4-32% 117 (4-hydroxy-strychnine) A H H OH N Fh¥ 8
13 4-3RFE-3-HHEIE LT (4-hydroxy-3-methoxy- A H OCH; OH N FlT 8
strychnine)
14 2-F2FA17* (2-hydroxy-strychnine) A OH H H H N Fh ¥ 9
15 3-BHHEIELMT (3-methoxyhydroxy-strychnine) A H OCH; H H N Fh ¥ 9
16  4-HEHEL M T (4-methoxyhydroxy-strychnine) A H H OCHs H N Fh+ 9
17 2-HHEFEFAREME ALY (2-methoxyhydroxy- A OCH; H H H N-O Fpr 9

strychnine-N-oxide)
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P wEm B R R R Ri  Rs X KIS Sk
18 3-HAFEBEAEME SN (3-methoxyhydroxy- A H OCH; H H N-O ¥ 9
strychnine-N-oxide)
19 3-FBRIEFAERE AN (3-hydroxyl-strychnine- A H OH H H N-O Mr o9
N-oxide)
20  B-colubrine-chloromethochloride A OCHs H H H N-CHCl #5710
21  o-colubrine-chloromethochloride A H OCHs H H N*-CHoCl  Ff¥ 10
22 4-32REM 1T (4-hydroxyl-pseudostrychnine) A H H OH OH N ¥ 10
23 stryvomicine A H H OH OH N-Me Mroo1
24 18-O-HEk THi (18-oxobrucine) B OCHs OCHs H iy 11
25  18-O-th 17 (18-oxopseudostrychnine) B H H OH Mr 1
26 ST (isostrychnine) C H H H CH-OH N Mr 7
27 BT (isobrucine) C OCHs; OCHs H CH:0H N iy 5
28 RLETIAEMNY (isobrucine-N-oxide) C OCHs OCHs H CH:0H N-O iy 5
29 HBEMTEEMY (isostrychnine-N-oxide) C H H H CH-OH N-O Mr s
30  ROATEAETE (isopseudostrychnine) C H H OH CH:OH N Mr 1
31  deoxy-isostrychnine-chloromethochloride C H H H CH3 N*-CH:Cl  FfF 10
32 EER M7 (deoxy-isostrychnine) C H H H CH; N ¥ 10
33 ¥EVEAE (novacine) D OCH; OCH; H H H N-Me Mr s
34 KKK Cicajine) D H H H H H N-Me ¥ s
35 AL (vomicine) D H H OH H H N-Me iy 5
36 2-FREE-{KRHKE (2-hydroxyl-icajine) D OH H H H H N-Me iy 11
37 3-FRFE-AK RS (3-hydroxyl-icajine) D H OH H H H N-Me fF 11
38 18-JRE-F/ A (18-hydroxyl-vomicine) D H H OH H OH N-Me F 1
39 14-2EAKFH (14-hydroxy-icajine) D H H H OH H N-Me FFE 10
40 IRRHEEMAY (icajine-N-oxide) D H H H H H N-O 10
41 4-N-hydroxymethylstrychnidin-17-acetic acid E H H MF 1
42 10,11-dimethoxy-4-N-hydroxymethylstrychnidin- E  OCHs OCH3 Mr 11
17-acetic acid
43 prestrychnine F MF 8
44 JEF AR (protostrychnine) G 7
45  normacusine B H ¥
46  stryvomicine A I MF 10
47  stryvomitine J MF 1
48  strychnochrysine K =12
49  NP-methyl-longicaudatine L ZRE12
50  demethoxyguiaflavine M N"-Me 212
51  strychnoflavine artefact M N*-Cl =12
52 strychnoflavine M N ZREO12

12 WEZE. HAEREE
Zhang “FEBIN D7 BE 2] 5 DI
i, AN 6-0- LB R R EH K (6-0-

acetylloganicacid)« 4'-O-Z B FHAREHER (4-0-
acetylloganicacid ) v 3'-O- Z [t % K ¥ H R (3-0-
acetylloganicacid ) « 7-O- Z I & K ¥ H & ( 7-0-

acetylloganic acid). G H R (loganicacid). M5
B S o B AR R 1 AN TR A AL DT
H (secoxyloganin) ', 4R TR /0153 3
AN I TR s SR (loganin) U5, 4R SR
(deoxyloganin). M2 5 4Ek1F (ketologanin) [1],
AL, Bk it e (geniposide) 171
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Fig. 1 Nucleus structures of alkaloids from Strychni Semen

EMIE (salidroside) 81, B-2F S BE (B-sitosterol)+

a-F M AEEE (a-amyrin). #12F MF (daucosterol).

REZRIR Cursolic acid) UVEE RSy o BBk HMUI) i 70 25
AFE|REREE Cuvaol) P B EE (lupeol) 181, 11-fid
5 -o- AW R BE R R R M
palmitate ) . & {§ -7,22,25- = J# -3-l¥ ( stigmasta-
7,22,25-triene-3-01) 141, ThAR SRS £ 75 T HS T o 4
1 (stigmasterol glucoside) UMl (fernenol) 115,

( 11-ox0-0-amyrin

1.3 Hfthz

XIFEFETE N B BT S h 23 55 B R R
(ferulic acid)« PIHERZ (cinnamic acid) J5JLZARIR
(protocatechuic acid)+ K& (salicylic acid) W&
TR (gallicacid). FFHL (vanillicacid) WM Z,
fig (caffeic acid ethyl ester) 7 MEHLERRY) . Z=fF
Wiy S USIEE T B A i BT K ot b A N 38 4 SR R
(chlorogenic acid). XJ¥23:K 2R (hydroxyphenyl-
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acetic acid)~ JLASH (catechol)s ZZ 41y (maltol).
MR Coleic acid). 2-¥8%:-— 1 PQ%ifg (cerebronic
acid ) « ZE JE B® (quinic acid ) « - /5 JE ¥ R
(dihomolinoleic acid) 5-O-MIMEELZFEHER (dattelic
acid). i¥2fEER (cerebronicacid) %5, M L4T
B i) it A I S AR R (steari cacid) B TR 4
fi (gallic acid ethyl ester). ¥ &1l H g (gallic acid
methy lester) 17, MIHEER (caffeic acid) i F22L o H
12 (p-hydroxybenzoic acid) 14, tAb, M hEkF-IH
Wy B A5 B A 2R A A W 1L 25 W -7-0- 7 5 HE
( kaempferol-7-glucoside )  #ft 57 2 -3-0- iR Z= B
(quercetin-3-O-thamnoside )« 111 2% By -3-0- 25 7 Kl
(kaempferol-3-O-rutinoside) 1] (rutin) [0,
2 THEER
21 R, MK

LT RAGER T, &P ERIaTTEIERIAR
RAY), WRRRHERTTR . AR EPEIE. &Y
A IR TELST SRR T R Y.

BRI, ) S0 — R R B 800N B3 i
JHC TR R M S I B B 3 AR
I DA 5 BB - BUm A E FH S o2 DB S AR
LTS8 TS E ZE P RIEH, /&
HH S 1) O B2 B IRH R 2R ARG A, T R A 4
o3 kR SE To s M3 RE G ZE AR N 25 24
P27 E N e P R HY e s AR B
ETFIEEMRY . LR TR EN. B-rT E2hk,
o-F M TR EESE 22 AMEURTE PR A DA K5 BRI AE 5%
(1) 5 = 5% 8 I 5% 52 & M2 (cholinergic receptor,
muscarinic 2, CHRM2). MHAHA 2 BEAHGR 2 A o7
(cholinergic receptor nicotinic alpha 7, CHRNA7).
5-FthfiE 524k 2A (5-hydroxytryptamine receptor 2A ,
HTR2A). 5-# g4k 2C (5-hydroxytryptamine
receptor 2C, HTR2C) % 26 AMEH#E &S A1 Ca?t 35
Wi % H -5 AW B G (cyclic guanosine
monophosphate/protein kinase G, CGMP-PKG) %% 25
A5 T, VISR ERIEH 2 2 -2 8
-2 R B P R A

BT TR ST S B R S AEY)
B sy, Horh BB i I SR, Tt
TR EREIE RS, Btk ek, SE-Fhit
BABERPRIEN, X = FIRBT 0 /N BE K
AT R BT B0/ SR A s B2 34 B S sl FH 1250
LB T hod i XA S E 2 Fus e R IR ERER

HorP AR A 5 T R ph 22 i 22 % . ik
MEAN 2 FE B R ) & 2 ok20281, Rl , Bk
Bl (%) &7 ) B 1 FH 5 PR AR B i i b 6-TR - iy 471 ik
ZK Furav S-FROJHRI AR 355 28 RE AT 5T /KPRl 1
JA RAEH AR D IR ER Ex BB R o ek, Bk 1A
PRI E G A EIRER A2 AA . LR IR-—%1b
% (nitric oxide, NO) i@ A1 Na*, K diE A xR,
22 RH#EBIHEE, BEXTHRERG

i FRes et ghms, REE KBRS
WA 2 i DAL (1) 238 , sk 5 SR UTAR B B I A
S MLVRAG A, 389 0 T/ 2 ol e il M ok B T 3R 7K
SFBU, BTN, BT REIE IR ST R I
IBAR ., HHA B A R T G R A Ak
B2,

B AP R A B B RO R T AR
H, HAZE/ERS06] NO /- S HCE AR .
FRARA MR AL . ool Fmr AR, 0T 8
HA P R4 BE AR (matrix metalloproteinase,
MMP) 9. MMP-13. F4fiN3 (interleukin, IL) -
1B+ B-BXER A A mRNA FKik, PLRZAEdERE R
A R38R mRNA RIAKFH K. It
Ab, Fi Wnt/B-IEM A S S LT AEY
B A 2 G T B i s IR AL 2 — 33341, Ry
SN PRSEER 45 RIS, ST DR TR R
AT B B A R85y, BRI i B A R 1
BE, FEPTNO XHCHE A i F B3,
23 WHERHHIER

IR E 8T Ti0y7 BIENLL /). £ R
P R R AR . B IOE PRI G e ) st
PIRFHZ P2 RGhn, HITRREPT.

LR, ST Ee 23 R RRIE S
PR AT 70 2L, 02 ot 40 i B A BUR )
PR HIE B8, i X B X RGN
wAEH, B RREN R IR, HOO Ay i
FR IR ORI ML E B Bl AR, R4 e DR R o 2 it
HRX D RER Y. 7t 2 B Z Re i £ ToIB AT M4
P EA R ER, BER RN 1-H -4 2R Btk g By
TR R T5 T B2 TRIRAT PR A A 2B 5% () %
pE Rl R a1 i s 1N ) e NG S L L2 F S
GuretEAE L, JFREIGE I AT 300 S K B By ph 2
JUIY) Na“iliE, H 27N,
24 FLMERGHER

IR b, BT H AR IS AR, o
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R S BB S R R M B i A FH 56T )
DEARIEABL,  RE0E 525 4 B — Wl A i S 5 1 2
(IR RS, B0 B R ) BRI, T
B I EE AR R B MR A v IR L S A S
A, SR AT 2 PR BRI ) = H R
B 2N =i ] S 1t i =7 o e s B S R T R
FIRAS, BT, 0Tk RedE S i g N
42K K F (vascular endothelial growth factor,
VEGF). MR AL T A K 7-p A E R
H PR VIE A2 TR KA ST Jsg R 144457

L EY A AL O EIER, HAEH
Wi 5 H A O Z N4 Naty K Ca? iliiE i
A ORELAS), Nayl.5 lIEH A FEEFE T OIS,
Z 5.0 R sh (E AL T s A B S 4% =, &
R T AR ARG X A A 18 T R 5 2 R 7 O
S T LEAR FA O, i Th R i S H R AT O
VLB B A ORI VER, ARG ORI S AT
ORI 2 A Z AR R R E R, 30 T L. B
RUEGETE , 38 h0.Co VLR B T R T
25 HE

IR, M2 AR RS T NTE, 5
B BENEY, ReBURE . BOR LSS . Wb g,
& CULERRIUER” YR TR MR I A . BT
TSR AT B Sk e L s e R /0N BRUPRI A,
W VIR, W R BT K&
Rk I RABURERAER,  Re85m IHE fHHe
20 KMCH-1 [f 4 1 123 PR R R IA 1490,

LT FLIE . e 4w, Bl
A RFERIHEIER, B RS AL FE ) e A=
K. FSMEAMRE T R A 2, [F
P P00 1 e e A R A% 40 B TR 1 ) ek 50931,
BT AT 25 0 AL B A AR A B, X
FUIE MDA-MB-231 2 3 7% s 8 A plath & H
AINHEIEN, A s A AL 5 s A
PP EEEACE R (RFTREREEA Bel-2-
2% X FE A (Bcl-2 associated X protein, Bax) Fl2f
Bt B R 4 2 TR H M -3 ( Cysteine aspartate
protease-3, Caspase-3) KA IS, P EH
B k4 ffifEE-2 (B-cell lymphoma-2, Bcl-2) ik
KB B AR A DB+, iU R, BT R
SR 2 Re A AL B R A, R,
HAHUH 54 VEGF. M ERE-2 MR A #RIA
A RBO, BT IR T 2 R BER R T

B A2 oK, ] 0 o B 48 0 A R IR 32 S 4 L
AT DR RE TS R A ipm A T, A
WL LA B0 M SR A IR FRL A L 40k TL-6/15 5 %
SR SBE R T 3 (signal transducer and activator
of transcription 3, STAT3) JHIH Wnt/B-1E & H
{5 5 IE K180,

1 P o 1 A N £ R e 20 778 1 B T
AAEFANHIER, rR S R MR T, PR AR
RLAR 5 AT R AT pS3+ Bel-2 & IR IAL0-02,
Th B TR GRS (10 2 B 453497, 40 1) 4 4
Y, A E ORI IR T B B
Z)Lesl,

3 Gk F Q-Marker BTN 5 7

BExF H A o 24 o B 2 A AR AE PP R R
FTAFER R, X1 & 2R L049F 2016 gy
Q-Marker FIFAES, BA#ATE HH 2 Q-Marker N
JEREEAREAT: (1) & R 2 A 247 o [ 1)
BN L &l A TR B R AARE = (2) IR T
it S ThaeEYE R UIMS, HEA
AR (3) ATRABET @ & (4)
AR R RCATL A 25k JE ), et “ By ey Al
iR BT, (P EZ ) 2020 fERRLEA S
BT FH ST R LR TR E SN 1.20%~
2.20%, SHETHHI TR BASR ST 0.80%;: Bk
TR T R EON 0.78%~0.82%, BT
WK - B D T 0.50%. SikT& 2P
A2 B, A N R 3R 2 3 B 7 il
RGBT, T R EZ) 2020 RO
T BT S L] R A S B o R P FR AR AR
TR TSRO, XL ST R E .
DALt , 3 e 8 PO R B RE 0 5 R F Q-Marker #E47 3
Woytfr, @SLHEINREwE H A TR Sk 1
RPN R R A b EE
3.1 ETEYFESXZFINELEME Q-Marker 7347

R B A ERY) 190 B, [z o0 A0 T At R
oy RO X, 2 SRS — K8, KE~ 10
By 2 A8Fh, A TVURE . FE AR ), H
AT, A E BB b B B R i, AR
RO E g T BT T2 R AT FE R
SERRMULERE . iR, bufike. Bk sE 2
IS L AR D R B AR I 3 B IR AR A
FEY), FEAFERREEIVE M BULTR. BT
BEREERAY, TR LA S A | Y Ry
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W, WENHE Q-Marker iEFHI S H KPR, AL,
LR IER. BTN, WETIRTHE.
IR %) e 2 2K FR R S MY R R il 23 I 6'-O- £ T 33k
TR 4-0-CBEEFARE TR 3'-0-LB 5
P A BT TR S5 A I 28 70 9 B N S B B )
23], A EEAE N BT Q-Marker £ ZH K
JR03-1417]
3.2 ETZAMH Q-Marker 7347

H 22 PR IR E TR KA i KA R T Sk 1Y)
g NG, RSP ATBAHRNAYEN, BT
R 2 R o A, TR DN E T 24 Q-Marker HIKTE
o TMRBER PG DIRUKSEY) BT,
AR . TR EEERCN, EONB, AU
ez vE, EURZGAEAE R A AR BER. AElE. AE
FIThen, WK, AEVBATE R T R 2
TR FEE RSy, B SR A 2 B YA )
FHORIOS), kTR, HEE, WSS BE 2
BT 1) F BE M o R B . BT
&, MAHEBPAMgTER K, HALlaHE
MR ERZ, TIXEAYER. Pie. PiEm
TEIERS 2 LA LR . Wh28. T2 3200700,
I, AP AR AR . AR S . =
H AT HUER 2 AR R 202 FLAE IR (1) 4 ot S itk A
Q-Marker I&FE 1 B E S AR .
3.3 ETZHHEY Q-Marker 247

LR HAA @I B Mo, ImR
FHTRRATH0  RACIEE . PR R i« XGRS TR
T MR PH. SRR, A, SERTIEHT
TBITBME M . O MRS . IR, ST
BATTZHABEN, SOFBeE. ik, Mamse
XS ALY UMY, BERER . Rty
frEs. puite. JrLakE%E. YA Jue
IR, BT T AR ROy R A2 )
JoR HE Al

LERFHERIERZZ M 28 A 230
FER AR, HERE S B SER . o
MR, LR TEEAY) . SERTRE AN
PhZR AL B- 7] B AR, J5 A AREE B normacusine
B M, DB us AN AR DR 1) 3 B AUk
gy, EAPR. PR Puike. ProERE .
RIS 2 P2 B VE . W2 253220 T R
P, oA AR BRI PRI CE R A iIA 53 4, FFRE
% I3 AN EE IR 5 S )/ RN IR0 Y, AT e

B REBURIMERR ) —EZ sy . ST Y0
W EA RS EE BEITR R ERR,
XEE A A kT Clgs bR, BasTEM T
G

A, SR, LT v ST, vk
BT BRI 16-FH AU IR 1 7 S5 AR MRk
SxteilaiE. B FUE. FPE SR B )
YERU2, SRl i b 7 AN 75 N5
Caco-2 4H i B JE B vp R SURF HERF FE R B, S8R
FAEY AT DLIE I N B b R A B A B W WA N A
W, Hp T, BT B-rr Sk,
T KRR TRIR R &8, LT asEll
Y. BERTRECEYE T SRR EY, X
09 5y B 1A RO 53 W e H A Tl W I T T R AR
a3V SHERH . SRR K S B2 B Bt
JE PURUSB HulpE U Himar. i) EL
I I A 9 i DRl F-RE 7). 5 Bk 1 pR U815 22
AR . BIE XTI RGN XA RS
BHHEEN, BA MR ERG BT 8eE A m
Dife, REMEHUBT/RUHEER . PUeRm . droMn
PERRAT. BudE. Pigk. PrEf. PUWiEE. e
JRERFABOGE . AN, ZRIFER . WINMERR S5 R DK B o)
WEAPR . DU DAL Dol F i i e b
TRAF i ph 2 BNEAER . PRI, PR ST Bk
Bl LR B-AT MR, KRFS . BE T I E A
Y. LT EEN. ORI DS
PhErT . JRBEAREED. normacusine B, 16-H 4
TR T o-BEREEE. LT BHR. B, 4
JRTR W S5 s 43 R AR AE FL D28 ) Q-Marker 16
PRI E AR
34 ETFTHZES MR Q-Marker 7347

22 B rT N M= A E Q-Marker R U 2 —,
IR Q-Marker 7E3# 2 A % AL SR,
BHEE—EEE. ERENETIEMENREEL
Jo e SRS B e TR A SR AR (o [ 24 8 ) 2020
SERRAEE T S8+ ) 7 A S B B 2 =0
FEJTVE N IR EEEK

W r S B3R A AOBAE 35 5 Chigh
performance liquid chromatography, HPLC) [=]H il
E T BRI ST 8T BT
AN 0T B AN T A B IR S SRS
U8 . Tang 254K A HPLC- AR B 514G I 25
(HPLC-DAD) [ 1 BT HLkER. 5
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B DAL B DT E
MTRENY 6 MRS R, FEERERER
AL E N BT s H e b . 5km
R HPLC-HLWE % 5 114 B BT 1S 1 FH B
ARG FHRSEE T 18 NMEYIE Y, Hd R
TR 8 AN AL 2 AN BEAEMEL S AN A
B3 A, AFESETE. LR, TR Ek
Y. SETIEENY . T AT
FRIEOh L. Oy ST, 4522117
2-F2 BT 2-R - 3- AR R RS 3-F A
FEF AT 4-F AR AR BT 2-H AR A
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Fig. 2 Predictive analysis on Q-Marker of Strychni Semen
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