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Abstract: Notopterygii Rhizoma et Radix consists of two species of Notopterygium (Umbelliferae), N. incisum Ting ex H. T. Chang
and N. forbesii De Boiss. The main chemical constituents isolated from this herb include volatile oils and terpenes, coumarins,
sugars, glycosides, phenolic acids, polyalkynes and alkaloids. Pharmacological studies have shown that Notopterygii Rhizoma et
Radix has anti-inflammatory, antibacterial, antioxidant, antiarrhythmic, and anti-cancer, antipyretic and analgesic activities, and has
positive effects on the cardiovascular, digestive, respiratory and central nervous systems. This review mainly summarized the
research progress of the main chemical constituents and pharmacological activities of Notopterygii Rhizoma et Radix, and
prospected its research direction, and provided theoretical basis for further research on its substance basis, mechanisms of
pharmacological actions, reasonable development and utilization.
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ESCHRARAE : 2553 T 0 B H K R AL e
VR W, HERR WSS, MRk, &
MR, BRSSP RIH R B A, 253
WPz, DURSEIE LR W], BAPURYIR. P
W HURRE. PURAINHETE ., ARABURAEEIER], H
PN IAE RS THLRGE. FIRRGI IR R
Gl WEL . AL TEENG T IIEHIE I ) 2
HUEVERIT FURERE, 0T EAT T T T RS, N
BE— DTGRP S & B AR
IR R .
1 W=Ema

AR, [ AR IR IS E I ST RO
IRANHIWTTE, MHAR . AREEAR-F- S AL b B 21
T 2RI EY), A TERCHENERE T 2015
FZATNTETE T B EY), T EARHERM
WEIS. AEEE BAEESS, RMPSE. Mk,
AR SR ARy, ASSCAE AR AN B
HFEIE LR 25500 T 7 R &, DUET
NG JE TSI AT A RIS H A

11 BERH

G IEIR IR . ARZEMF PRI EEERAR
By, R MARE R MRSy, R RIE R & 1)
Ry, BIETRIEER P NRRETR. A
RN G R AV IREE R IR RT i M e Y
FOR. EJVEX BRI AR S, FEHLP s s
BT M E S REFMNEY, W notoptetherins
A~F (1~6) UIfl 1'R- (2"-methyl-1",3"-butadienyl)
alloisoimperatorin (18) 81, [F}, LRI ED
scopoletin (16) WAFLET T FEiEHE, S5k, X
SRR FETE ORI T ALY D-Laserpitin
(19) Al archangelicin (20), WHEAKRE 1 F1E 1.
12 B

20 et LR, TEIEIG TR RIL T KE MR
&G, HhRRENED— KBS ISE 2
AN g, 32 BRI T IRV AR SRR 2R A b R
7% o Liu SERAMFEVE IR Z A RIL T 11 SR
AW, 43524 notoethers A~H (24~31) Al notoincisols
A~C (32~34), WHMNE 2 FIE 2.

®1 EEPHEEREXUEY

Table1 The coumarin compounds from Notopterygii Rhizoma et Radix

i3 s LA SRR STk
1 — notoptetherin A | 7
2 — notoptetherin B | 7
3 - notoptetherin C | 7
4 — notoptetherin D | 7
5 - notoptetherin E | 7
6 - notoptetherin F | 7
7 HEEEIED methylInotoptol I 7
8  HEEIEIEEE methyInotopterol I 7
9  LHEFTIGEE ethylnotopterol I 7
10 fhFAHNEE bergapten I 7
11 TN isobergapten I 7
12 (S)-)NAEER (S)-angenomalin I 7
13 — seselin | 7
14 % AN aurapten I 7
15  7-(RIRGHER)EFE R 7-O-prenylumbeliferone I 7
16 7-3RAEE-6-HIAESFEE R scopoletin ILF 7,8
17 O-HEFEEE O-methyl-notopterol I 9
18 1'R-Q2"-HHE-17,3"-T ZJikt) B RERATH &R 1'R-(2"-methyl-1",3"-butadienyl) alloisoimperatorin I 9
19 HEErHE D-laserpitin I 10
20 HEMIHER archangelicin I 10
21 (+)-cis-khellactone (+)-cis-khellactone | 10
22 KREHEMFHE oxypeucedanin hydrate I 10
23 1-O-p-D-MEmGHi £ FEHE (2R, 35)-3-F2 1 1 1'-0O-B-D-glucopyranosyl (2R,3S)-3-hydroxynodaknetin | 1
I-J60%, F-3irtJens, &2~7R

I-N. incisum F-N. franchetii, same as those in tables 2—7
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Fig. 1 Structures of coumarin compounds from Notopterygii Rhizoma et Radix
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Table 2 The polyene-alkyne compounds from Notopterygii Rhizoma et Radix
F5 GiREA W4 P SCHR
24 — notoethers A | 12
25 — notoethers B | 12
26 — notoethers C | 12
27 (S)-6-O- H 35 B pl 17 Jo i &% (S)-6-O-methylscorzocreticin I 7
28 - notoethers E | 12
notoethers F | 12
notoethers G | 12
notoethers H | 12
notoincisols A | 12
notoincisols B | 12
notoincisols C | 12
(3R, 8S)-falcarindiol [ 8

HO HO

2 ERETHRREUSMEN

Fig. 2 Structures of polyene-alkynes compounds from Notopterygii Rhizoma et Radix
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1.3 EpRgE ferulate (36) A 8 i A EY IR TG, [FIBF, fb&

My R BA T Z N EYE T HAE B
SR W AF AR, AR I8 M8 e R A 4
H. Wu SIS\ FETE IR 251 SR U o & T

¥ phenethylferulate (44). alaschanioside C (46)
WAFLE T Y0 635 4181, 5340, 9 )56 i SE 3
RS Tk A 51 F1 520181, Bk LE Ry WL 3

— il 1 B 2R BR BE  4-methyl-3-trans-hexenyl

HIE 3,

®3 EETHEBERENLEY

Table 3 Phenolic acid compounds from Notopterygii Rhizoma et Radix

Frs 304 P €4 HeVE - SCHR
36 4-FHL-3-f UM JE B AR R I 4-methyl-3-trans-hexenylferulate I 13
37 KGR benzylsalicylate I 13
38 PIFERR PR bornylcinnamate I 13
39 XFRHEIR LR A IR TR p-hydroxyphenethyl anisate I 813
40 (=)-PBUKk R LB 2R R (-)-bornylferulate I 13
41 PaIBRER O T isopropylferulate I 13
42 A= k-4 -3 A R IR IS trans-Triacontyl-4-hydroxy-3-methoxycinnamate I 13
43 PaIBRER 4-F AR O 4-methoxyphenethylferulate I 13
44 PIELIRIK LT phenethylferulate I,F 13-14
45 IR pentacosanoic acid I 16
46 [hiEF C alaschanioside C I,E 15-17
47 Jx3X-4-O-B-D-Mk e 5 45 B AL Bl 2R IR trans-4-O-B-D-glucopyranosyl ferulic acid F 18
48 A BE LR 2R R I glucosyl methyl ferulate F 18
49 T EW VY LT A R eugenol tetracetyl glucoside F 18
50 3,43 HEAR LR -3-B-D- ik A A 0 T 3,4"-dihydroxy-propiophenone-3-B-D-glucopyranoside ~ F 18
51 — — F 15
52 — — F 15

41 R|=OMe R,=0OH R;=isopropyl
40 42 R ;=OMe R,=OH R;=n-triacontyl A(CWCOOH
43 R,=OMe R,=OH Ry=4- 220

methoxyphenethyl

45 46

44 R ;=OMe R,=OH R;=phenethyl
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Fig. 3 Structures of phenolic acid compounds from Notopterygii Rhizoma et Radix
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1.4 SR FH 3P EWIIR, 435172 N-hexacosanoylanthranilic acid
YRR e PR R SOy —, 45K (53 ) . N-octacosanoylanthranilic acid (54 ) A N-
2ok, HEABZEMNADEME. Xu SUHRE 7IE5EM  eicosanoyltyramine (55), HAKNE 4 FilE 4,

®4 EERPHEVEHENEY
Table 4 Alkaloid compounds from Notopterygii Rhizoma et Radix

J#5 L 4 SRl i
53 N-CE =+ R B AT R N-hexacosanoylanthranilic acid | 16
54 N-¥ = LRENAEF TR N-octacosanoylanthranilic acid | 16
55 N-Z - kB AL R Fi N-gicosanoyltyramine | 16
56 N-JU- IR AR AR N-tetracosanoylanthranilic acid I, F15-16
57 N-Z CTER e i N-docosanoyltyramine | 16
58 (25,35,4R 8E)-2-[(2R)-2-A% —+ W R ERA T \BE-134- 2 (25, 35, 4R, 8E)-2-[(2'R)-2"-hydroxydocosanosylamina]-octadecene-1, 3, 4-triol | 16
59 (25,35,4R 8E)-2-[(2R)-2-BH = e AR+ )\ We-1,34-=FF (25, 35, 4R 8E)-2-[(2'R)-2"-hydroxytricosanosylamino]-octadecene-1, 3, 4-triol | 16
60 (25,35 4R BE)-2-[(2R)-2-FA - N AL R )+ )\ Bekfi-1,3 4- = (28, 35, 4R, 8E)-2-[(2R)-2"-hydroxy-tetracosanosylamino]-octadecene-1, 3, 4-triol | 16
61 (25,35 4R 8E)-2-[(2R)-2-HH NI~ - E+ \BH-1L34-ZF (25,3, 4R, 8E)-2-(2 R)-2"hydroxyp-entacosanosy-lamino]-octadecene-1, 3, 4triol | 16
62 (2535 4R 8E)-2- [2R)-2-F A ZH R E A+ \Biki-1,34- = (28, 35, 4R, 8E)-2- [(2'R)-2"-hydroxyhexacosanosylamina]-octadecene-1, 3, 4-triol | 16
63 fmny adenine | 16
64 N-(1'-D-fli g AHERESE)-6, 7- ~HIJE-1,4-— -2, 3T R I — N-(1'-D-deoxyxlitolyl)-6,7-dimethyl-1,4-dihydro-2,3-quinoxaliynedione | 16
65 S guanosine | 16
66 4-EM-2-RR 4-quinolong-2-carboxilic acid | 16
HO\©\/\ o N\ g
%;\Y\/\/(CHZ)n N/U\/\(CHZ),, NE;[N/>
0 55 1=16 N
it S .
56 n=20

0 H
! ~ N0 NN
Ho ¥ (P :@[ I JEP N
OH N 0
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58 n=16 OH OHOH
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Fig. 4 The structures of alkaloid compounds from Notopterygii Rhizoma et Radix

1.5 53 FRRGIAE A NIETE I T # w24
HEEE A REW R EY), AR &Y 15-norcadina-2-en-5,9-diol (67), It4h, ETE
MRS RN, FErh 3R G 28 E B AR THE A, HIEWE TP YA IE 1 16 & ¥ (2R,5S)-bornane-2,
B RIS P PRSI T VR MR ZE R R M) 5-diol-2-O-B-D-glucopyranoside (68), HEAKHLFE 5
Ry o AEHE R MG R AROE L/, Xiao EEF FIA 5.
x5 FEDHTELLEY
Table5 The terpenoid compounds from Notopterygii Rhizoma et Radix
i) T4 EXH U5 STHR
67 15-fF45&K-2-44-5, 9- % 15-norcadina-2-en-5, 9-diol | 8
68 (2R,5S)-9K F Jt-2,5- [ -2-O-B-D- A i 58] 2 4 (2R,5S)-bornane-2,5-diol-2-0-B-D-glucopyranoside F 18
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Fig. 5 Structures of terpenoid compounds from

Notopterygii Rhizoma et Radix

16 Hft

FIAl, BRIk 2 SR RO N 5 i JE v T R E T A
Y 6-FRE-7- 2 Tk FE-1,8- — $2 3 25-1-0O-p-D- 4 % Hi
H(69)F1 4-O-B-D -k e 7] 45 5 18 R R (70D 5
A Yu SFUSIEFFEN 51 M\ FE I IE 3 Hh i Y S B
KB DEEE (71), BEAKGH K40 W2
6 Ik 6.

®6 FEPHHMLAY

Table 6 The other compounds from Notopterygii Rhizoma et Radix

JPe i€ P& SRR SRR
69 6-F3E-7-Z. B HE-1,8- — 2 F25-1-O-B-D-4i & i 1 6-methyl-7-acetyl-1,8-dihydroxy naphthalene-1-O-p-D-glucoside F 18
70 4-O-B-D- M i 7] 26 i k- 24 FR R PR I 4-0-B-D-glucopyranosyl-benzoic acid methyl ester F 18
71 HAE KRR daucosterol F 16
72 (S)-6-O- F L F Wl 17 T R (S)-6-0O-methylscorzocreticin 17

0
~
o g
el 0 o~ T
OH Ho” om ©
" 7

OH O
72 R=OMe, 3S

6 FEPHHEML SIS
Fig. 6 Structures of other compounds from Notopterygii Rhizoma et Radix

2 THIEEM
AT Bk, ABEENZ, B
SCHRARIE X IS G 2 B R AU %, A E B
Pim. Préafb. PUREE. PURANMIGEE . AN
e, HALOW I RS, MRS IR ARS
AR RGUH WA R0 AT 58 I I8 7% 24 B
MR FE E BT TS AR TRE, B

B W2k T A T,
21 MEIE

Blunder 55ROV & T I8 ¥ A6 A 5 N R
RAW264.7 5 Ig4H g Hh 73— A% (nitric oxide,
NO) EEMIsZm, W FL R IR 7 2 KR53 v] 2
EHNH] NO (1503, FEHEWT 3-F2 )G A 6 T e 2
TETERE], H 4 ALPVEARE . 8 R AEAE Rt

®T EEDHFEMEEEY

Table 7 Bioactive compounds from Notopterygii Rhizoma et Radix

s s P& A SRIE SCHk
73 9-FEEE Y 9-epoxyfalcarindiol BRI 1 19
74 G falcarindiol BRI 120
75 3S-=RIHEE A (3S)-notopolyenol A R 1 6

76 JEiEMH notopol FEERHFX 125
77 JEIEHE botopterol HEHEFE | 25
78 5-[(2E, 52)-7-¥23£-3,7- - H -2 5-7 " E4E 3] 5-[(2E,52)-7-hydroxy-3,7-dimethyl-2 5-octadienoxy] HE &2 | 25
79 5-[(2,5)-M 5 -3-F43E-3, 7- -6 A IE]  5-[(2,5)-epoxy-3-hydroxy-3, 7-dimethyl-6-octenoxy] HEEZHK | 25
80 BKATHHMG ostruthin BFERFE | 26
81 EALRTHAT nodakenin HEERE 129
82 SRKATHIE isoimperatorin HEERE 143
83 WRFTHHE imperatorin FEEHRE | 43
84 [ B ESFA M coniferyl ferulate MK  F 45
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Fig. 7 The structures of bioactive compounds from Notopterygii Rhizoma et Radix

Feim S, RO R SR B T e B2 1Y

9-epoxyfalcarindiol (73) MG ES =, i
R JE Chalf manximal inhibititory concentration, 1Cso)
5y (8.74£2.5) pmol/L. EJJENEF A @44 NO
SRR I B R TEPE A sy, I BB R AL
REWEVW A BETR R VBRI IEE
A falcarindiol (74) R4 B €45 AT ER B 11
AR, HE/MIEIRE N 16 pg/imL,  HAFRE NP R
RABEENER
22 ImEHK

XI| PARZE2R ] DPPH 1. FRAP 2% I8 1%
THER MR EEAT I E, 2R KL FRAP
EREE RO BRI K R MG R, HikEES FRAP
EEAREHM, RISEEMFERMEE —Em
A IE I EAEA SRR I IETE 20 Bk A
0~1 mg/mL I}, X OH HERRHE SHUA MRS, H
BEE WG R, HIERRFIEAIREFE 55% A 4, H
et KBS EE (Concentration for 50% of maximal
effect, ECso) {4 2.16 mg/mL (HLIRIMLEZ ) ECso
{H 2.16 mg/mL), RIFEVEZHEFI/ES OH I RIFE
Brifle DL ESRBAEIRIE R 2RSS BA T
AMTEE
2.3 mREEN

0 2% M A AL SRR e it 8 25 1R /) BRSNS

INRAETRIH RS, FEReE K/ R P35 47 I
1T S == s A S R e N A N e 2 N W o
IR BRI B 1Y) ML 8 ¥ P NSS4 775 Zheng S5 AE
TR B HUE LA 3(S)-notopolyenol A (75), #F
FERIIENT MCF-7, H1299 1 HepG2 JE& 4RI
R A ER 1, 1Cso {4308 1.3, 0.6, 14
mmol/L.
2.4 ERYRRIETE

TR, JEIE A 2 Mo 4 i G 5 B A
7] A% BE AT A B4 &4 . Wu FE5155 55 i
notopol (76). notopterol (77). 5- [(2E, 5Z) -7-
hydroxy-3,7-dimethyl-2,5-octadienoxy ] (78 ) . 5-
[ (2,5)-epoxy-3-hydroxy-3, 7-dimethyl-6-octenoxy |
(79) ¥J%F HepG-2. C6 J4l il KRR I &3 Hprid
JEVEME (1C50=7.7~24.8 pg/mL), [EF1LEY) 76~
79 N MCF-7 % 20 M 22 2 30 H b 45 B Je 0 1
(1C50=239.4~61.3 pg/mL); Li ZEROFAh M IEiE A AT
Gr BT 2 N SRR A & PANC-1 1 PSN-1 (1
RSN ERPER, RKILHAL-EY) ostruthin (80D Xf
PANC-1 (PCs50=7.2 umol/L) #1PSN-1 (PCs=7.8
pmol/L) 40 Z 3N H 5 s I 12 o
2.5 FRIRANGETE

W50 R B ig K R I8 0 4 Kl (1.328
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mL/kg) Alip (0.133 mL/kg) #rl{fifERES] K
/N BR R AR I S BRI 594k, B AR SR TR I 42
YIEL 255 1 h WX AR R SRR R IR A 5%
(RS 1 28], R R R S 2T I JE s vh (R TR TR L I
FEHGH 7 B BURIEA, HARR] 7 A&
VIO EAERTE (8L B IEIE BA — & KM AETR
YER .
26 FhUBRKILERGHIER
26.1 PUOEARE  ARBERG SRR I TG KIRY)
BAYE LIS SR O E N, Bt H
CaCly 55 IR B 2 B A AR I TR], 8T 980
VERIRAT . (RERIEAEERRROR, RISEIHA BN
PULEERE 25 A W IR JE I KR N oy
TP E R T R 7 &EW, BIEE K.
INGF PO P R E AN S, R Wbt
OV IR R T2 B AR AFAE N1 B,
2.6.2 pulike B RGEREEEARFL T 9 R 2t
T RAE, RIS K B R DO i SR FEAE 0.1
g/mL B0 LN R SR W3 R, R B JETE X T
MR e ), P AR T Rl — R 5K PR
R A IS4 H 92 3 B F 2 S ae 0 o) i /N A R
CLAMERAR, BRACILIR R B A puiae A EH
HIFFERE R B (44) SN EM I, W
DI AT B A2 FEIE UM/ S B T 1 87
263 PULIERIML  FEFEHFERBMEGS KA
A R 7 R B KA 7k B 390 IR B ik i AR
FH o 2% 55 S B4R TR B2 DN 2.5% 1) 815 #8 R ItA
O LRI /NG ig, AT BH R4 S LA 82 Rd (1)
TR, IO IR M, S O LSk I Y
2.6.4 EHEMNIBIBAEH  BEE IR 21k,
I LA 505 1) AR FB A T e, IV IR L RS
BAFRBEK. %7000 PTG WAL
FIREH EREER; 51404 BRI
554 F B R ILIETE v ReILEEME I N sh ) i fix
MmmE, BAMRGE, AFamiik, XK E
FEIE TR IT I B BOm AR A 1 R R A .
2.7 IR ARZRER

Zx R B 5B I B 5 I8 0 R U R B Mg ) R
ThI/Th2 41T I M LUK P38 {5 Sl i AE
FIPE IS, RILIETEAR. wif &4l SB203580 4!
Hh ZEOKAA 4 55 B AR Y ZH AR bR, SR I R U
¥ (bronchoalveolar lavage fluid, BALF) H 4 AE4H

Mt A4/ %-4 Cnterleukin-4, 1L-4). IL-5.
IL-13 ¥R DA K227 IL-4 Rz fk P38 B K ik
IRV 35 2 2 B AR T 20E P 98 s BALF i
HAP y-THE nterferon-y, IFN-y) BIE T
RIE TS S B A W B gt i (e, LI AT R
R A P38 {5 TG, 40 ThI/Th2 41
SEPL o
2.8 IHHLRZWMER

WM, ig JeiE R R BOR B A B AR IR
PRI, AR 7K SEE AIG R 3 57 - £ B/
BRI 2 AR S A i At g B8, stV FH B 24
PR B HEN I B B b AR B AHL2R A 26 M4 g
K7 &is . R E R 2 B = =t
FIKPEE B AR EEA, ARy, SErERRYE R
HREFERTEEER, 2R IIEE AN A I
B et B RR I T BNV I VS R 2, HETE K
PR VS R B R R T R AR
2.9 XtHPiR#E RGHER

Jiang FE IR IETE SR U v A 0> APPswe
293T 4 B b B- V& # #F & 1 -40 ( amyloid
B-protein-40, AB-40) 1 AB-42 M4y, I
AKT/PKC N2a 4l ffii+f GSK3p/tau HIBEERIL; 1Hh4h,
18 AR G IS SR AU W] LA & APP/PSL /N BRI A1
RE 77, BPSEVEIEHA vl e it #0] AR AT
tauopathy [ 9 B i& 12 & 1% FL P Bl /R % i BROE
(alzheimer's disease, AD) 1EH; %A CHRIRIE,
TETEARETTREMNEY (34.84%), Hrh
T B KRR A G 2 notopterol . isoimperatorin
A imperatorin 4375 27.45%. 8.05%-. 2.34%, H.
HERBUEMR GRS RG24
— EFZN 2, A TR I IEVE SR B AR 2
WX PR ZR G095 005 B ER L DR 83 v Py POk
. #& notopterol (77 ). isoimperatorin (82) #l
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