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Abstract: Cynanchi Paniculati Radix et Rhizoma, the dry roots and rhizomes of Asclepiadaceae Cynanchum paniculatum, is a
traditional Chinese medicine, which is listed as one of the highest grade herbs in “Shengnong’s Classic of Materia Medica”. Cynanchi
Paniculati Radix et Rhizoma has a variety of chemical constituents, and 168 kinds of volatile oils, C21 steroids, polysaccharides,
flavonoids and other kinds of compounds have been found so far. Modern pharmacological studies have shown that it has a wide range
of pharmacological effects, such as analgesia, anti-inflammation, antivirus, neuroprotection and so on. Research progress on chemical
constituents and pharmacological effects of Cynanchi Paniculati Radix et Rhizoma were reviewed in this paper, and quality markers (Q-
Markers) were predicted. Paconol and 2'-hydroxyacetophenone can be used as the main Q-markers, which provide a reference for
further research and clinical application.

Key words: Cynanchum paniculatum (Bge.) Kitag.; quality marker; volatile oils; C21 steroids; flavonoid; paconol; 2"-hydroxyacetophenone;

analgesia; anti-inflammatory; antivirus

RN EREDIEKW Cnanchum AN BE, JBTHEXNIERZ, |2 ER
paniculatum (Bge.) Kitag. {1 AR TR ZE, HF i, S SR=i(5: Y PP 1 T | AN T N @?@w’ HA WKW

RS EHER: 2020-09-22

EEmB: Wity ARRFESEBIME (H2019423050)

TEH RN 20k, BIRFA, 1d, BT AR 25 i R AR R L. Tel/Fax: (0311)89926750  E-mail: libaol2016@163.com
HEEEE: PP, #dE, WEA S0, Tel/Fax: (0311)89926548 E-mail: niuliyingyy@163.com



* 3726 «

¢EH 202167 £52% B 128 Chinese Traditional and Herbal Drugs 2021 June Vol. 52 No. 12

ZIHMAEN . AR A B, = EE. 25 FE. JU
SWF R PR BEHA | iR AR, S R 2RI R R B2
1E (PR ARZ) g I, AR KIN AR
R R FDKS TR, fRFEZ DAL, H B
FPHE By R . PUREE. PLdeEE. AR, U
I PRAPO M SR T o AT ZE ARSI A AL 5 B
Sy ZTEAE F R Fe i R EAT 250, o0 H BT E AR
£ (quality marker, Q-Marker) HEAT M 434T, LA
HARAC I IR AT TR R S FH FR Bt 2%
1 EmS

PRAC I A 27 1y A A 2 L Co B AR SS B 73

MZWERE, FNESHDEADTE. R .
SSEE AR . AR rp BT A AL i 2y LR
A 168 i, HAFE RIS 86 Fly Con HASE
A 47 By ZHERR S 8 Bl HABEE S 27 B
1.1 #FERimE

RN E SRR RMRLEY, BFERC
MR By, w28 S BT A IRl &4
HEBEY . SWMAEENEDTE. NG
AFEggm, HSERMEH, FHEE 5 90.00%-
WHFRFER O 5 8.32%, HAREMA T h 1.68%. M
*1.

®1 RKEPELEERD

Table 1 Volatile oil components in Cynanchi Paniculati Radix et Rhizoma

CLke] &R SCHR
1 FHE® (paconol) 2
2 ZKZPRA (acetophenone) 2
3 3-HEMEIKZE (3-methoxyacetophenone) 2
4 2-FIES-HEIEIKZE (2-hydroxy-5-methoxyacetophenone) 2
5 24-"RHEE3-HEKIEIK LN (2,4-dihydroxy-3-methoxyacetophenone) 2
6  2-HEIE-4-2.F-6-HERE (2-methoxy-4-ethyl-6-methylphenol) 2
7 3,3-H3E-1,6-PF JE (3,3-dimethyl-1,6-heptadiene) 2
8 HHLLMA (acetovanillone) 2
9  +75¥t (hexadecane) 2

10 =%t (eicosane) 2
11 KMEEFES (methyl salicylate) 2
12 X#IEFKZE (p-hydroxyacetophenone) 2.3
13 3-3%FK AW (3-hydroxyacetophenone) 3
14 2,4-—3FK MW (2,4-dihydroxyacetophenone) 3
15 2,5- I IFK LM (2,5-dihydroxyacetophenone) * 3
16  3,5- - HHEIE-4-FEFKLE (4-hydroxy-3,5-dimethoxyacetophenone) ™ 3
17 3-HEH-4,5- T —EHEZE-KZEH (3-methoxy-4,5-methylenedioxy-acetophenone) ** 3
18 3-HILEE) (3-methylphenol) ™ 3
19  T&BE (syringaldehyde) * 3
20 3-M|BcHEE (1H-indole-3-carboxaldehyde) ** 3
21 ZKHER (benzoic acid) * 3
22 XTHEFEEHFE (p-methoxybenzoic acid) ™ 3
23 PR (cinnamic acid) * 3
24 FAAMT (apocynin) 3
25 2,5-"iSE4-HEIEIE 4 (2,5-dihydroxy-4-methoxyacetophenone ) 3,4-5
26  AR¥RHEIE M (o-hydroxyacetophenone) 6
27 1- 4R 2L -4- TR 4% 2 25 [ 1-methoxy-4-(1-propenyl)-benzene] 6
28 3-(1,5- = H Ik -4- TV IR )-6- 5 FUER K IE-1-28 CUM5[3-(1,5-dimethyl-4-hexenyl)-6-methylene-1-cyclohexene] 6
29  o-BAM (a-guaiene) 6
30 a-#Ji (a-bulnesene) 6
31 (2)-F W EH[(Z)-geranyl acetone] 6
32 B-%Z'MH (B-ionone) 6
33 Ji4EEE (B-linalool) 6
34 fHEE (transphytol) 6
35 4-HEE-3-uM-1-BE (4-methyl-3-penten-1-ol) 6
36 IEC# (hexanal) 6
37  2-CUf#ilE (2-hexenal) 6




¢8 B 2021F68 $£52% B128  Chinese Traditional and Herbal Drugs 2021 June Vol. 52 No. 12 - 3727 -
8F1
EIkE] G FR SCHER

38 2-THE-2-EMEE (2-butyl-2-octenal) 6
39 A-2-Tf& (trans-2-nonenal) 6
40 linoleic acid methyl ester 6
41  L-PURIIR-2,6- —AEHEIRBE[L-(+)-ascorbic acid-2,6-dihexadecanoate] 6
42 ZBRUKFlE (bornyl acetate) 6
43 T#&M (eugenoD) 6
44 2-1EJKHEMERg (2-pentyl-furan) 6
45 [ a-2-2- M) BRI [ trans-2-(2-pentenyl) furan] 6
46 FENEREIN[(+)-2-bornanone] 6
47 A& (caryophyllene oxide) 6
48 B-KL i (B-damascenone) 6-7
49  6,10,14-=H 3-2-+F KM (6,10,14-trimethyl-2-pentadecanone) 6-7
50 3-REEA-HEHEAERZE (3-hydroxy-4-methoxyacetophenone) 8
51 3,4-seco-lup-20(29)-en-3-oic acid methyl ester 8
52 2,5-HEINTFE W) (2,5-dimethoxyhydroquinone) 4
53 23- BRI A-HEHIEK LM (2,3-dihydroxy-4-methoxyacetophenone) 4-5
54 A-ZEEFEZEW) (4-acetylphenol) 4-5
55 2-ZWERMEy (2-acetylphenol) 7
56  B-fi7T4s (B-caryophyllene) 7
57 (+)-BEM[(+)-calarene] 7
58  B-#%#H (B-ionone) 7
59  HAMATTIE (caryophylleneoxide) 7
60  ffd (menthone) 7
61 3 (yomogi alcohol) 7
62  ElE (artemesia alcohol) 7
63 J HEAEEE (patchouli alcohol) 7
64  PIEERR (myristic acid) 7
65  THJlEEL (stearic acid) 7
66  FEMAE (palmitic acid) 7
67 MR Coleic acid) 7
68 WM (linoleic acid) 7
69  PIS5EME (myristcin) 7
70 2-JRFEMKEE (2-amylfuran) 7
71 4,5- " HEIFEARZE ) (4,5-dimethoxypyrocatechol) 9
72 24-TREIE-1-HHEK (2,4-diisocyanato-1-methyl benzene) 10
73 2,6,11,15-DUHIFEA-75%E (2,6,11,15-tetramethyl hexadecane ) 10
74 2,6,10,14-VU I+ 758¢ (2,6,10,14-tetramethyl hexadecane) 10
75  +-bkE C(heptadecane) 10
76 T Jukt (nonadecane) 10
77 —+-tki (heptacosane) 10
78 1\t (octacosane) 10
79  =1+H%E (pentatriacontane) 10
80  PU+=4t (tritetracontane) 10
81  UY+PUke (tetratetracontane) 10
82 (8)-3-ZFE-4-H I RIEE[(S)-3-ethyl-4-methylpentanol] 10
83  5-(hydroxymethyl)-1-isopentyl-1H-pyrrole-2-carbaldehyde” 11
84  4-hydroxy-3,5-dimethoxybenzoic acid 11
85 AKX "W TS (dibutyl phthalate) * 12
86 o- 21 3 ik 13

TR E RNZA Y ERE] TIORE RAGZERY T B R, FREA

“indicates from this plant for the first time ““indicates from this genus for the first time, same as below tables
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1.2 Cy 38 C3 i B-OH, Coohin]REA PIE, Cu AiAl Cro 12

Cor M EW R B A e ek, 3, "SRRI, BN FIRESS & e, Fe
HEARERE S (E D, HABHxK, B/ICIH, e, GIET IR AR Co K
C/D M E R A, 7 Cs. Co L 2 BA A, YW 2.

1 BRI Cu EHFRUEYNERTHR

Fig.1 Basic skeleton of Cz: steroids in Cynanchi Paniculati Radix et Rhizoma

F2 BRKEP Cu HIEKUEY

Table 2 Cai steroids in Cynanchi Paniculati Radix et Rhizoma

95 a4 R JCHR
87  glaucogenin A 3-O-o-L-cymar-opyranosyl-(1—4)-B-D-cymaropyranosyl-(1—4)-B-D-oleandropyranose” 8

88  3B-hydroxy-18a-methoxy-15,20a:18,20B-diepoxy-13,14:14,15-disecopregna-5,12-dien-14-oic acid-16-oxylactone 8
3-0-a-L-oleandropyranosyl-(1—4)-B-D-digitoxopyranosyl-(1—4)-B-D-oleandropyranoside”

89  glaucogenin A 3-O-B-D-cymaropyranoside” 11
90 androst-4,6-dien-3,17-dione” 11
91 mono-terpenes” 11
92 [T D (cynanversicoside D) 12
93 M+ E (cynanversicoside E) * 12
94  cynanoside K* 12
95  cynanoside J* 12
96 fRKIMEF A (cynapanoside A) 14
97 KM B (cynapanoside B) 14
98 1RKME C (cynapanoside C) 15
99 KM E (cynapanoside E) * 15
100 fRKIMWE F (cynapanoside F) * 15
101 &K IM¥ G (cynapanoside G) * 15
102 glaucoside A 15
103  glaucogenin A 3-O-B-D-digitoxopyranosyl-(1—4)-O-B-D-oleandropyranoside 15

104 KM D (cynapanoside D) * 15-16
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105 ERTEIT A 3-O-B-D-MLIE I BT (glaucogeninA 3-O-B-D-oleandropyranoside ) 16

106 3B,14- 53 3L-14p-Z2 {5 -5-J%-20-80 (3p,14-dihydroxy-14B-pregn-5-en-20-one) 16

107 HMEIT A (glaucogenin A) 16-18
108 HFEJCC (glaucogenin C) 16-17,19
109 HERTEIC C 3-0-B-D-MEM I THkHE L (glaucogenin C 3-O-B-D-oleandropyranoside) 16-17,20
110 #HE#E T F (neocynapanogenin F) 16-17
111 A#fHEIC D (glaucogenin D) 17-18
112 HEFEIC F 3-0-B-D-MLi T HEE  (neocynapanogenin F 3-O-B-D-oleandropyranoside ) 18,20-21
113 3pB,14-dihydroxy-143-pregn-5-en-20-one 18

114 AR B (glaucogenin B) 19

115 A G C 3-0-a-D-ME AT (glaucogenin C 3-O-a-D-oleandropyranoside) * 20

116 glaucogenin C 3-O-B-L-digitoxopytanosyl-(1—4)-B-D-oleandropyranoside” 20

117 A A (cynanversicoside A) 20,22
118  HH{H G F 3-0-B-D-MLigJe Pkt (glaucogenin F 3-O-B-D-oleandropyranoside) ~ 21

119 AT C (cynanversicoside C) 22

120 ¥ ABE T B (neocynapanogenin B) 17

121 HEA#EE T B 3-0O-B-D-ML Bk BT (neocynapanogenin B 3-O-B-D-oleandropyranoside) 17

122 HiAH It C (neocynapanogenin C) 17

123 HA#HE It C 3-0-B-D-MLIIEATHBEH (neocynapanogenin C 3-O-B-D-oleandropyranoside) * 17

124 HiA#FE TG C 3-0-B-D-ML I B BEEF (neocynapanogenin C 3-O-B-D-oleandropyranoside) 23

125 cynatratoside A 14

126 cynatratoside C 14

127 20-33E 20 -4,6- —H5-3-Fi (20-hydroxypregna-4, 6-dien-3-one) 14

128  JEHEH I (corumbelloside 11 14
129  cynatratoside B 24

130  (3B,8B,9a,160,17a)-14,16B:15,200::18,20B-triepoxy-16a,17a-dihydroxy-14-oxo-13,14:14, 15-disecopregna- 25

5,13(18)-dien-3-yl-a-cymaropyranosyl-(1—4)-a-digitoxopyranosyl-(1—4)-a-oleandropyranoside
131 (3B,8B,9a,160,17a)-14,16B:15,200.::18,20B-triepoxy-16f,17a-dihydroxy-14-oxo-13,14:14, 15-disecopregna- 25

5,13(18)-dien-3-yl-a-cymaropyranosyl-(1—4)-a-digitoxopyranosyl-(1—4)-a-oleandropyranoside
132 (3B,8B,90,160,17a)-14,16B:15,200::18,20B-triepoxy-16f:17a-dihydroxy-14-oxo0-13,14:14,15- disecopregna- 26

5,13(18)-dien-3-yl-a-cymaropyranosyl-(1—4)-p-digitoxopyranosyl-(1—4)-p-oleandropyranoside

133 3-0O-a-oleandropyranosyl-(1—4)-p-digitoxopyranosyl-(1—4)-p-oleandropyranoside 27

1.3 ZHEREMARS

PRI, BRI & 2 2 R 4 2 B
By, EBTRACTE. ACHE. BRZSHER 2 FLBE DU E
(IR 7 VR, SRR, AR 3. Ak, AR
HIE A DB AR Y, WIS KRR
VIR R RSY, IR 4.
2 ZHIBMEA

PR 2B TR B, AR LA R LR
PURTE DUMIR . MRS, Hutaor

Iei) T H e A1) FRD I DR 245 B A% FH 3283 1) 245 00RO 7
.
21 $EREERA

G RBE TR, AR v Tz FHTRYT
BRI, TR VFEREBIF AU, 1K
KA, T RO /N BRATLAR K, 8 9
{B. Tang SFBOILAGIE RN ROV, RIARAC AT
T8 T2 PR LY H 40/ 2 (interleukin, IL) -1B
i JRE R FE I F-0 (tumor necrosis factor-o,, TNF-o0)+
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Table 3 Polysaccharides in Cynanchi Paniculati Radix et Rhizoma
EIkl HEWHAFR SCHR
134 Bl FLEHE CPB-1 28
135 Pl fH~FL5HE CPB-2IG 28
136 B[ fA~ 7L HE CPB-4 29
137 Bz fA - 7L HE CPB64 30
138 FalHifa A 580 CPB54 31
139 Bl FL%HE CPB-SII 32
140 FalHifa A5 0 CPWD3 32
141  2,6-dideoxy-3-O-methyl-p-D-ribo-hexopyranosyl-(1—4)-2,6-dideoxy-3-O-methyl-a-D-arabino-hexopyranosyl- 33
(1—4)-2,6-dideoxy-3-O-methyl-a-D-arabino-hexopyranose
R4 HRWPEABLEKS
Table 4 Other components in Cynanchi Paniculati Radix et Rhizoma
eIkl B TR SCHR
142 FJ248& A (5,7-dihydroxy-6-methoxyflavone) * 11
143 WHESEK (5,7-dihydroxy-8-methoxyflavone) * 11
144  N-(N-benzoyl-S-phenylalaninyl)-S-phenylalaninol acetate” 11
145 N-(N-benzoyl-S-phenylalaninyl)-S-phenylalaninol benzoate” 11
146 20-hydroxy-4,6-diene-gestrol-3-one 11
147 ¥ E (hesperidin) * 12
148 A% (naringenin) 12
149 IR 2 (nobiletin) * 12
150 T&HE#E (syringaresinol) * 12
151 #%4L % (tangeretin) * 12
152 (5)- B HUA B i B3 [(1S)-1-(3,5-dimethoxy-4-hydroxyphenyl)-6,8-dimethoxy-7-hydroxy-1,2,3,4-tetrahydronaphthalene- 12
2B,3a-dimethanol]”
153 (+F)-FE M Fa SR EE[(+H)-isolariciresinol]” 12
154 2-¥% B E-5-$2 FEIEIE [2-pyridinemethanol-5-hydroxy-(6CL9CI)]* 12
155 KEARE A (cynaforroside A) 12
156 5-H & F-(+)- 7 7& M #4 5 & [(1S,2R,3R)-1,2,3 4-tetrahydro-7-hydroxy-1-(4-hydroxy-3-methoxyphenyl)-6,8- 12
dimethoxy-2,3-naphthalenedimethanol]”
157 1l 2% B3 -3-O-B-D- Mt 4 7 %] K (1—2)-a-L- ML W4 B $i7 1 % 77 [kaempferol-3-O-B-D-glucopyranosyl(1—2)-0-L- 13
arabinopyranoside]
158 1t 25 [} -7-0-(4",6"- 5t ¥5 FE A BE Tk 26 -27,3"- = 20 Bk 522 )-B-D- Mtk 1R ] 45 B# # [kaempferol-7-0-(4",6"-di-p- 13
hydroxycinnamoyl-2",3"-diacetyl)-B-D-glucopyranoside]™
159 B-&8lE (B-sitosterol) 13
160 PB-BA% ¥ (B-eleutheroside) 13
161 #:FHEYH A (mudanoside A) 13
162 FHEByE# (paeonol glucoside) * 13
163 Y& #AHREE  lariciresinol]* 13
164 B-EWNERE (B-amyrin) ~ 13
165 JR#E C(uridine) 13
166 (28,E)-N-[2-F235-2-(4-F2 H2K) £ TR B 2R BE %[ (2, E)-N-[2-hydroxy-2-(4-hydroxyphenyl) ethyl]ferulamide]" 13
167 santamarin™ 13
168 FHJIEER %5 NE (decyl stearate) 34
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MPuE BB 43F-1 (intercellular adhesion molecule-1,
ICAM-1) FILE P f2 42K [FlF (vascular endothelial
growth factor, VEGF) 7K, FEAK/N 5 Al oy
L ICAM-1 fl VEGF 3Rk, FMEFIRSEPTR
P, AR 23 B 15 21 3-F2 Jk-4- F AR 20 e
BEURAS] S s ER, HACR 5P LB
fio oAb, ARAKINE R 5HARLGYIBH, 1G9 AH
JEH . FREREBIDGKWEaES 101 ftk
NZj, BURBER . TR EBIDRK Iy 3224, i
GEIEIEMG, 67/ LKE G B TR T A0
22 LIMERGHER

PRI T DU R et ik i &, 22 L4
MuDyedif, o OULEFIKAEE S, 5RO VL4,
B LD RERERS . Li SEUOE TR I, 4RI
KB F5, JCCAPE R R, HoxT i R O
RS2 A H A\ 2R 45 36 T DA 2 i PN R TR A A
YER, Frdid T A N 85 B IR B2, PR AR LA &
SRAER . IV RZEEIRF TR, T N ITERRK
U S, B XTI Bl R B R AR, Wit
Reszdn, Ik, MR 2 BT EM,
HAZEAR BT WU v S R ik 5, AF FH R aduse,
RO A

AR, ARKIIE T 2 54k A IR Y, X3k
SRR B — e IPTE 1R . IR E SR H
I AR AR, R B AR K OB R U 4 of v ot T K
o MR EE SR, A0E T LA S G
XA AR IR o
23 mEFIMEESER

AR, RIS ILEAR N M52 30 H B
BPTR . PUREEREN, HPUmEiE S5 us
FI AR I T2 A K34, Wei P50 R, 1RK
W A A MASTE C Rl R E T «B
(nuclear factor kB, NF-xB) Fl22%4JF 510 & H ¥
B 5 K, AN A/FM/1/47 G/ Bl
PO N R 40, BEARAR N TNF-o. IL-6 11 IL-1B
KA, BRAR /N BRI A8 P R Al B SRR 1 IL-1
mRNA, 554 p38 H2 . 4HMIAMA T H A c-
Jun ZUE AR i G BRI, SR BGRIIPTR AT
JWEHEH . Li UKL, 1R LB )i
I PRI ZH 2 TNF-o F1—%46 A (nitric oxide,
NODIK-, 7] £ iy 5 Al e 2 B /N BRI A7 2,
TR B Al 2 0 B IR Y 5 pR A A M A0 4, PR 4
MBETCZE, 0 B Al 2 15 1 v 28 A8 A 5 T

YEH.
2.4 IAhEIER

DURZHLEAF FE R, Wk e DR s R 52 44 4
ToRE WEEZE, CmHEEh AR Edws.,
B AR A I b B B s A R LAY, TR
P& 00 1] ek T 4 B B4 B 47491, Cheng Z500VR B, )
FE W g S A FA AL, SRl RiRes R A
E. FIEEME T N R E K, ] -
[ 7R AL, (RIS R A A R F-B1 (transforming
growth factor, TGF-Bl1), p-Smad2/Smad2 Fl p-
Smad3/Smad3 /KT, #1l] TGF-B1/Smad1 {5 5 8 # .

ZFRIF AR AT A R SR A7 AE 1) JE 5] ik BL v
WE A= P 43, T 5 5 PR A L FEL T Go/Ga 9
L0 HE I E Ceyelin) DI cyclin E A& IR
WA 4 ERIA, FUHES I mRNA flEE HRIA
AR, A bR 4 B, TR e L S 2% PR A
i 254 AL BRI 52) . Al AR 2 Sk
3355 /I R 20 M 3 Bt A — s A R A 3
2.5 HERPIER

Weon ZEHILL 80% H T £ 1 AR 38 3k 47 $2
B, BR8] 2,3- R dt-4- ALK A/ 4,5-—
HARAT R . B VP B E RS S e S
HTo 4HM0EEME, &I AT Job S S A FH PR A
HTo S PG PR S R4S 55 IR, i & AR
FHITER
2.6 ItEHEIER

VAT B 52 540 R 24 K OB 2 B 2 o IR 55 o 75 5
FEC IR A S B AT B R e . 2Bt R
D, FE RV S A T B A R Y 2 00 IR s s 20
EE R A, EXNREREHESERFEERAYN
51, Xiong SRR T AR IMER B X Wi 55
WHIBTEAEH , RIE B B E LA 1 1 100
AT D50 MEE AT T, ARSI RE 6] & B
B e, TPORIBEIEEE A2 FILTiAREIGME, RRPu
BEM . GC-MS WK, I h a4E mEz |
FEREER . y- 23 SSBEAE NI 5 ANEYE R AP 8
RS o
2.7 HiefER
271 AREIER Jang ZEBTRE AR I, LA AT
I E ARG RS B EOE ZAR y B RIR
i, M aP2 Jash IR E, R RIE,
EIG N SR O A =T 5 = SR 5/ e =1
YER, ZAEFLE—E Ya I P 2 50 B A O
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SRR VLA SR S R, 6\ AR K
UP 1 E R S5 AT TR, MR R, %I AT
R 4545 51 2 NF-xB p65 M H iR ik
o, sV K, B ET 5 IR 2R Ea IL-1B-
NO FFJIEN IR, FIHI S SN, A2 A

Bifii -
273 HUMRCREER MM AT S 58 A

M Ae, A, Dhaem s, o0 sl i A X A
BRI RN, R & A B &
ARG o 5 rh g S 601 A AR A IR BE Bl 42 1 /)
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