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Advances on Chemical Constituents, Pharmacological Effects
and Clinical Applications of Dioscorea Panthaicae Rhizoma
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(1. Institute of Chinese Materia Medica, China Academy of Chinese Medical Sciences, Betjing 100700, China;
2. Jiangxi University of Traditional Chinese Medicine, Nanchang 330004, China)

[ Abstract | Objective: Dioscorea Panthaica Rhizoma is the main raw material of Di’ao Xinxuekang,
which was approved to sell as drug in Holland in 2012. In this review, researches of the chemical components of D.
panthaica, their pharmacological actions and clinical applications were summarized based on the domestic and
abroad literatures in past 15 years. The researches of the chemical constituents in D. panthaica focused on steroid
saponins, which had curing myocardial ischemia, hypolipidemic and antitumous effecst, and its treatment of
myocardial ischemia had drawn widely attention of medical field. Compounds isolated from this herb were less, and
only dioscin underwent further researches of pharmacological activities. While the discoveries of the other steroidal
saponins and their chemical constituents as well as their pharmacological actions were very scarce. Thereby further
research of D. panthaica is worthwhile to fulfill the use of plant resources.
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HHAEH . RN EREGMRESRES MBI RLLGYH
T JSURE Yt HC A O WL 1 T TR A A PR R AR B Y
7Rk, R T I BT AR 9T R0 L0 SO B9 D0 B R AR A W
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T B 240 i 0 A T T R A AR A B A R A L X R
IR RAL B WA B DR, X T LUR B9 I R A J A AR 4 1 4
SEM. Wi, W BA R IIT R E L R HEA

RERGRINT
1 UEHIHR

WL G W RBAAHE . iR 2 e R 2T
25 B HAGA Ik, PO R R Y 1 2R 2R P 3 45 B9 A5 2
38 MMEE Y, H EE N R AT, i3 45 B R SRR TR
4y, Wl: palmitic acid, 9, 10, 11-trihydroxy-( 12Z )-12-
octadecenoic acid % o HHp i PR S8 1 AKHE 1 J0 A9 S5 44 2 B0
o e BB S e T R R RNk (S e B R AT . SRR 1

x1 HUBPHUZERS

No. 4ty [atg?] R, 5 R R, 2% 3CHk
1 2357 184 JC (diosgenin) H _ [5,6]
2 HE % YA wrillin) Gle - [5.6]
3 3-0-[ a-L-thamnopyranosyl (1 — 4 )]-8-D- Rha(1—4)-Glec - [5,6]

glucopyranoside-diosgenin ( progenin I )
4 SIS bElE 2 (25R) 3-0-[ a-L-thamnopyranosyl (1 — 2 )]-8-D- Rha(1—2)-Gle - [5,6]
glucopyranoside-diosgenin ( progenin [l )
5 SIS eSS (25R) B H B (dioscin) Rha (1 — 4) - [5,6]
[Rha(1—-2) ]-Gle
6 SR LEEEZ(25R) 2 4f B2 4T ( gracillin) Gle (1 - 3) - [5,6]
[Rha(1—2) ]-Gle
7 . J5 8 357 ) 1T (protodioscin) Rha (1 —4) OH [5,7,9]
[Rha(1—-2) ]-Gle
R;O'
5 - -1k g 55 e 25
8 S5-I - S m A J5L2F 40 2 1Y (protogracillin) Gle (1 »>3) OH [7]
[Rha(1—-2) ]-Gle
9 5 -4 -k TR 4 e 7R 3-0-[ a-L-thamnopyranosyl (1 — 2 )]-8-D- Rha(1—2)-Gle OH [9]
glucopyranoside-diosgenin ( Protobioside)
10 5-0 -1k i 4 st Y 26-0-B-D-glucopyranosyl-38, 22, 26-triol-25 Gle (1 - 4) OH [9]
(R) -furosta-5-en-3-0-B-D-glucopyranosyl (1—4)- [ Rha(1—2) ]-Glc
[ a-L-thamnopyranosyl ( 1 — 2 )]-8-D-
glucopyranoside ( deltoside)
11 505 -1k i S et Y 26-0-B-D-glucopyranosyl-38, 22§, 26-triol-25 Gle (1—-3)-Gle OH [9]

(R) -furosta-5-en-3-0-B-D-glucopyranosyl (1—3) -

B-D-glucopyranosyl (1 —4 ) -[ @-L-rthamnopyranosyl
(1—2) ]-B-D-glucopyranoside

(1 > 4) [ Rha
(1-2)]-Cle

- 236 -



BRI A5 B 0L 200 2 A3 2 B T B e R o P I 9 a0k

gk
No. 4ty [ %<2/ R, 5 R R, 2% Sk
12 GloQ 2 26-0-B-D-glucopyranosyl-38, 20a, 26-triol-25  Rha(1—4)-Gle OH [6]
R S, ( R )-furosta5, 22 ( 23 )-dien-3-O-a-L-
/ rhamnopyranosyl(1—4 ) -B-D-glucopyranoside
o
RO
5,22(23) - -k e £ Y
13 5,22(23) -7 -1k I 45 pe 7 26-0-B-D-glucopyranosyl-38, 26-diol-25 (R )- Rha (1 — 4) OCH, [5]
furosta-5 ,22 (23 ) -dien-3-0-q-L-rhamno-pyranosyl [ Rha(1—2) ]-Glc
(1 —4)-[ a-L-rhamnopyranosyl (1 — 2 ) ]-B-D-
glucopyranoside (dioscoreside E)
14 5,22(23) - -k g §55 w7y 26-0-B-D-glucopyranosyl-38, 20a, 26-triol-25 Rha (1 — 4) OH (6]
( R )-furosta-5, 22 ( 23 )-dien-3-O-a-L- [Rha(1—2) ]-Glc
rhamnopyranosyl ( 1 — 4 ) -[ @-L-rhamnopyranosyl
(1—-2) ]-B-D-glucopyranoside
15 5,22(23) -0 -1k g 55 i A 26-0-B-D-glucopyranosyl-38, 20a, 26-triol-25 Gle (1 — 3) OCH, [6]
( R )-furesta-5, 22 ( 23 )-dien-3-0-8-D- [Rha(1—2) ]-Glc
glucopyranosyl (1 — 3 )-[ a-L-thamnopyranosyl
(1-2) ]-B-D-glucopyranoside
16 383,26-diol-25 ( R ) -furosta-5,20 (22 ) -dien-26- H H [10]
0-B-D-glucopyranoside
R0
5,20(22) - i -1k 1 55 e 7
17 5,20(22) -8 -0k il 59 g A4 26-0-B-D-glucopyranosyl-38, 26-diol-25 ( R )- Rha(1—-2)-Gle H [5,6]
furosta-5,20 (22 ) -dien-3-0-a-L-rhamno-pyranosyl
(1—52) -B-D-glucopyranoside
18 5,20(22) - J - ey 55 st 750 1 5 2 357 )2 4F ( pseudoprotodioscin ) Rha (1 —4) H [5,6]
[Rha(1—2) ]-Glc
19 5,20(22) -0 - il 5 st 754 26-0-B-D-glucopyranosyl-38, 26-diol-25 ( R ) - Gle (1 -3) H [6]
furosta-5, 20 ( 22 )-dien-3-0-B-D-gluco-pyranosyl [ Rha(1-—2) ]-Gle
(1 — 3)-[ a-L-rthamnopyranosyl (1 — 2 ) ]-8-
D-glucopyranoside
20 5,20(22) - -1k g S s s 26-0-B-D-glucopyranosyl-38, 26-diol-25 (R )- Rha (1 — 4) OCH, [5]
furosta-5,20 (22 ) -dien-23 ( « ) -methoxyl-3-0-a-L- [ Rha(1—2) ]-Glc
rhamnopyranosyl ( 1 — 4 ) -[ @-L-thamnopyranosyl
(1—2) ]-B-D-glucopyranoside ( dioscoreside C)
21 5,20(22) -4 -1k g K R 26-0-B-D-glucopyranosyl-38, 23, 26-triol-25 Rha (1 —>4) OH [5]
( R ) -furosta-5, 20 ( 22 )-dien-3-O-a-L-thamno- [ Rha(1—2) ]-Glc
pyranosyl (1—4) -[ a-L-rhamnopyranosyl (1—2) |-
B-D-glucopyranoside ( dioscoreside E)
22 oeQ 26-0-B-D-glucopyranosyl-38, 26-diol-20, 22- Gle (1 ->3) H [5]
seco-25 ( R ) -furosta-5-en-20, 22-dione-3-O-a-L- [ Rha(1—2) ]-Gle
N ke rhamnopyranosyl ( 1 — 2 )-[ B-D-glucopyranosyl
)

(1-3) ]-B-D-glucopyranoside ( dioscoreside A)
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No. ity llatg?] R, ®R R, 2% SCHk
23 HABZET AT (D) 26-0-B-D-glucopyranosyl-33,23 () 26-triol 20, Rha (1 — 4) OH [5]

22-seco-25 ( R) -furosta-5-en-20, 22-dione-3-O-a- [ Rha(1—2) ]-Gle
L-rhamnopyranosyl (1 —2 ) -[ a-L-rhamnopyranosyl

(1—4) ]-B-D-glucopyranoside ( dioscoreside B)

e
i

24 HAMZEAIRAF (D) 26-0-B-D-glucopyranosyl-38, 26-diol-20, 22- Rha (1 —4) H [5]
seco-25 ( R ) -furosta-5-en-20, 22-dione-3-O-a-L- [ Rha(1—2) ]-Glec
rhamnopyranosyl ( 1 — 2 ) -[ @-L-thamnopyranosyl

(1—4) ]-B-D-glucopyranoside ( dioscoreside D)

25 HABAERIE A (T) 26-0-B-D-glucopyranosyl-38, 26-diol-20, 22- Rha(1—-2)-Gle H [6]
seco-25 ( R ) -furosta-5-en-20, 22-dione-3-0-a-L-
rhamnopyranosyl (1—2) -B-D-glucopyranoside

26 o 3-0-a-L-thamnopyranosyl (1 — 2 )-[ B-D- Gle (1 - 3) 5,6 [6]
glucopyranosyl ( 1 — 3 ) ]-B-D-glucopyranoside [ Rha(1—2) ]-Gle

(dioscoreside T)

R0
HAbZE R BT (1)

27 HAERI () pregnadienolone 3-0-B-chacotriside Rha (1 —-4) 5,6 [5]
[Rha(1—-2) ]-Gle

28 26-0-B-D-glucopyranosyl-20(S) ,22,23 (a)-25(R)- - - [5]
furosta-5-en-26-pentaol-3-0-a-L-rhamnopyranosyl (1 —
2 )-[ a-L-thamnopyranosyl ( 1 — 4 )]-8-D-

glucopyranoside ( dioscoreside F)

4/Glc\
Rha ZRha

29 26-0-B-D-glucopyranosyl-38, 17a, 22, 26-tetraol- - - [5]
K 20, 22-seco-25 ( R )-furosta-5-en-20-one-3-0-a-L-
rhamnopyranosyl (1—4 ) -[ a-L-rhamnopyranosyl (1 —

2) ]4B-D-glucopyranoside ( dioscoreside G)

\
Rhad 2Rha

30 (20S,22R, 24R,258)-1-0x0-2a, 3a; 6, Ta- - - [8]
diepoxy-Sa, 16, 25 a-trihydroxy-withanolide-25-0-

B-glucopyranoside

31 panthogenin A - - [11]
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G 1
No. 4t &Y R, B R R, EE PN
32 panthogenin B - - [11]
33 * 9 1, 7-bis ( 4-hydroxyphenyl ) hepta-4E , 6 E-dien- - - [6]
O v a s O 3-one
HO OH
HO!
35 OéjéB T I
GIcO
36 B {§§ I ( stigmasterol ) - - [5]
A
HO
37% CH,(CH,)COOH palmitic acid - - [5]
38 * EHB(CI':)C((-));)H 9, 10, 11-trihydroxy-( 127 )-12- - - [6]

— OH octadecenoic acid

OH OH o}

LRI E N R U
2 HEBEEAWR
2.1 LI RGEH
2,11 JRSFO LB MAE R AT A B R A 4 8
Fof {55 A R Xt AL dBhe i, -V A 48 405 1 A 4 L ik 2 Ak A
i g s b o S AR B B (LPO) B &L, 1Y L B AL R
(SOD) % 7, 4 il 45 8 % , WAk XL , Dok /0 I 9780 265 9 88 LA 2% I /1
R 1149 3R AR K B0 LA A 5 () g n) DA 2o gk el R 3l ki
WV JE BEL T 5 N O L AN () E S, 50 LA L
Bt ol S 1 136 7 0 e i A0 LAY AR I8 B g 5 4 iRl TXA2 19 T
1R, B LT AN AR AR T BE T, SR .

W i 4 SR R 2R SRR 3 bk 485 L T B b 0 L
FHAE , 2 25 WL 4 Lo 0 FJE A 485 51, B 45 R 7E 0. 10 g-kg ™'
T B0 I BE 6B 0 0 LBl R RE (ST) ANk i A [
(NST) 5 23k 2 , .00 WLAT B T8 A0 /0, 156 B b B30 1 BRE A5 L
S WAk i, 9k 20 e ot 7 R0 R T BRI AG A . e A, b B0
LB A RE KR O S5 0 IR WAL 4 7, 020 o0 JIE A 20, A 2800 /b
O WURE S0, i3 22 15000 LAY 8 3% 506 42, () Ak T L 884 m [
A I, B8 5 A 0 B BE B B O i L R RO R O AR

51 i -
2.1.2 FEMUBSVEID W RARIE 2 W1, Hb B0 i BE AE (8 5
IR [ B (TC) A H i = (TG) TR, A RFFEM, Ho 0
i ETT T % R AG AE 1 (HDL) Y B R TG, I
T 2B & 11 AL (ApoAl) KK & 11 AL/ BE & 1 B
(ApoAl/ApoB) [ i, X Xt 3y Ik o BE B8 1k 5 25 4 XF ¢
T

g SCUIE ], 45 /0 RO B #1025 R F (TSDP)
I #5152 1 98 ( Dio) , Dio X 25 A 1 A A7 W 52 951 By i1 362 97 4
JH 10T TSDP FUA R 5t A A — 2 BB A o /I BRURE I o
45T Dio, 59K 45 %0, TSDP Tk . K BLHE T Dio i1 il B 26
W] 48 T TSDP. Dio P& X HEL [ i 10 Je 6 T s 1 400 0 4 1
BT 45 58 T TSDP 58 B 0k T 47 i85 JIEL [ 1t o 2 9, 8 002 0
T8l 2y Bt .
2.1.3  PUI/NBERAEAEI L0V 3 A I A R il
P B 4505 1 B B DR . A Sl I T S R 4 O ( Dio)
P NG AR KB /N A S AR AR T L2
(DX) . /N DX HI Dio B, Dio X /v B 5 JIE [ B2 1f 5 47
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BH S 99 5 A3 7 AR L T DX A R A A — i R AR
A, B DX 8 j i B C &, DX (60 ~ 240 mg-L™") # Dio
(30 ~ 120 mg-L~") (R4 B B 64 30 1M /5 A 38 45 35 7, B Dio
F A ) S 0 T DX

2.1.4  F I WAL 2 K BRI R SR R A R
FH G s 3 5 T B b M 3R 45 A 4 I e ) T 3 A A 5 K B
B, BB 0 o FE L P IR [ B 3T 100, 60, 30 mg -
(kg-d) "' I3 AR A S E S A4 2,50 mg-
(kged) ™" T45 500 B, 2 B b B0 o 5% 65 I % K B A9 I 7 266
AT FEARAE D, B2 B — 8 G R B R o S0 30 25 21 3 W
TR0 Ift BRE 3 18 B 2 R 0l KRR 4T 4k 2R (R (FIB) 5 i
B 56 1 i B (] ( PT) F0095E I /g BsF (] ( TT) (P < 0.05) , Ui BA
i R0 g I X I A B L TR A 2 B 35 I R G A W B
2.2 G B RIGA A B PR SO B RS 5  #
BORE T E F A, (5 25 8 LR R R i ik 5
A T 65 85 - PR L T A A0, T R, AR 49 3 D K
F 455 368 T 3405 T 0 A LA /R P o B0 o B T 4 o R
S B AL (SOD) WM, BB B i 3k 30 BB R0 I
£H UGN RS Y 8% (MDA) K- BRI AG B Ak FE

TR RS T AE W B R (uillin) 19 B A A1
R B R SR AR AE F B B = 3 A B b SOD Y 7
P AT B ARG A ST T, B 283k BB Ak i H Y
2.3 HUMOEAER EOME AL 2 gk T AR
WEBAFFAL S 20 Fh, 04T T Ok ST iR i R, 45 R
R BLIRES H A0 A WA TR 0 AR SN0 g 6k S 2k
W00 B0 I R T ARG . RSN ot Bt R T 40 R A T
B 4 B R A5 2 LR A Ak 2B 5 Uk B M R T B A T
A W24 058 07 15 % 2 B0 7 5 % 3-0-[ bis-a-L-rhamnopyranosyl
(12 and 1—4) -B-glucopyranosyl ] -25 ( R ) -spirost-5-en-38,20
(s)-diol(HD ) 75 5 A gy 593 40 i ( HeLa 40 ) MO PR T- 347 T
Wb, 45 FW,HD B A ES Hela 410 8 T2 B9/ 1. 4k
WK T L& % dioscoreside A FlI dioscoreside B X A 2% M {4,
FIR A (A375-S2) (/N B £F 4k 448 it 98 48 if (1.929 ) Al Hela
260 4 40 W 2 0 P, S B TR Bk B AE 20 mge LY B %
X 2 M K A R IA B T 90%

BE 4 5 X A A B 97 9 HeLa 400 0 R 2 95t 52 4
(dioscin) , % BLE FE i & k) HeLa 4060 A= K . 853> &
P TR AT Lewis ili 88 40 il EL A — & (0 40 Al 25 3% 4 L 9F
FLIE HLAT U 8 AN M AT A R S sl B . ER IR 4 sk
TEB 2 57 5 T %t/ U P9 8% A i e 1A 983 -180 (S-180) |, JIF
SRR K B (HepA) , /N BUE B -14 (U14) 245 W1 & 40 1 4F
F o WFEPRS /N BT L= p 88 41 Ma (1929 ) , A& 35 85 41 fd
(HelLa) , A LM s 20 L (MCF) BLAT W S 4003 4 9

Man 25 120 528 . S5 0 5 X 11 0 5 A1 S 1A g 1 oK %
AN N R BT AR SR 1 BT A0 M G A E L o B A A
SO0 M T NI RE SR G A R A 0 R At sk A AT R T
JRSEH AT RLE A0 A R BT R AT e K562 45 4F Y
AT . Wang 2517 % B AT A XN 26 JEURA R 40 11
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I35 HL-60 20 i A AR 57 i 41 bl /6 Y o G 32 BEATL ] 78 4 kL 1k
AT @il ST p38 22 2 G 1L R A #mg (p38
MAPK) Fl c-Jun 22 K i 4 B/ N2 3800 b 2 B8 (JNK)

Matsuda 2% sz 95 B S F 2 35 (1.25 ~ 10 mg-kg ™',
FAR ) X Hr I 2 24 51 1 Bt 1 HL A AR o 1 B ol
PR o I BB 20 e F 5 s R T N
SGC-7901 4i f (3 58 I 175 S FHL W T

Wei 4510 S B 5 357 5 7 b A 1A I 908 ol 98 40 i AS49
K 40 6 958 I R 40 B NC1-H446 F1IE /)N 40 Jifd 988 Ji 92 40 e NCI-
HA60 {1 3 il £F ) 32 %2 J 38 5 15 5 DNA $54 35 F0 300 26k {4
FeiEi,
2.4 BUREMEWIEM  Liu %P EEITR TEH E AN
oG B, BB ARG KR DR (VSV) (L BT R
Wi EE (HBV) b 347 3, 45 2R /R 25 9002 07 76 AR 35 Bk e
0301 K HEBH 1k, 3R BE RS MR T 5 5 A0 M T R R Y
BLAE ST AW VSV G TR M 050 R T R R A R T4
= 0 X 5 SR R 11 R B T AN S PR G B R 1 ) )
FRI . 76X} Cho 42 i 5 4 B GUVs (B FHIARAC 9 ) 4
T AR B A AMEZS b A v R TR, R
TR R X A B SR AE I RE 51 & GUVs TR IR = M & It
WA o B S R TR R AR R A B P, L N 4
Y, B 2l T A BT T, T ARAE ML B BE ) .
2.5 F M R AN KL 43 Ak R S W R AE AT Qua 4T
53 2 R e R AN B8 v B 25 500 8 A 385 0 2 5 0 X R
43 Ak A0 TR R A AR A A R R S P R
AR B 0 R P T A 1Y R R o
AR B, XEEWRE B KRAL G WA XI5
2.6 HERAERICY /DN BRI R G R O R A W
BAEREM. —BAEMZE L ~2 d Bl Rk, i
B 22 0 (AR R 5
3 I&REA

B 25 B 58 TR A, 351002 % A O 22 A 0 I R PR
A Ay # L0 T BEE A B R 2 — IR RIT AR B . A R
DA i B0 O B S AR 25 2 9 sk L G A 8 SR AR AR
3.1 RYTIECE OB O WLER M SFE B 1L 2 S db B i
B BB 2GR 2 — 2012 45 3 A, M B0 i BRI 8 B 2 35 e
fo 22 P BT, R TR A HE AR BRI A A A E
IR FEAL B I 7 VEZE b e A R — AN SR E AR B T
{19 T A B BY AR P 26 283 20 Z24F 1Y I R R FH U 8¢
NI AL 980 5C , B — Tl 2e 2 kAR FH 0 R 1 00 UL B3l
M 25, IF LUTF R U 2 Atk BT AT I IR bR R KTl
Yot i £ B0, o TR [ 5B A0 I T R O 0 LD SO 9 O B R
SRAE B 25 R O 0 R T I A A 2 O

Hi B I BRE T 0 9 0 BT L0 LB LS E o I IR
WEEZ, B MEE80% L, I, HMEE, & Mg T
80 {31 Hby B0 1t BRE 6 0555 B4 IS R 97 %K, & B 8O 3] 58 % e I 24
24 A UG 0 DU it bR O 52 A, O fL D ST-T ol i 1 g 2%
3 IR, o0 8 A0 WL I S AT 30 T 3Ry 86. 4%



BRI A5 B 0L 200 2 A3 2 B T B e R o P I 9 a0k

BT AAGE T 68 {91 TG e AR Ak 0 L Bl £ 3 2 IR
JI 14 B 1L 24 4 B A i 3% I AL AR 8l S 1A
T 46 5 o5 8 YT 80 R U, HLBE 2 IR 265 0 (6] (4 A% L 0 ol
B E e LB O B A R R B TR R, N 54.4% E THF)
64. 7% 0> ML TRk 6 T F 45 b0 JUE 45 $ (C1) 220 % 6F
SRR /1 (LVEDP) 5 1043 %0 (EF) 4 1) (STT) eEIR
Kk 2 R (CAP) AL S JH BH 1 (TRP) %5 5 % 151 805 25 0k
UL U D REE A B . RE R O
Z RN MR A T R ) B A

BT L M B0 0 3 S S B L 0 I A
25 B o L PR 0 A B M s R 0 X AR R L
LA

THAFT ¥ 0 B 130 ] 55 o L 808 S BR 14 R 2 B AL 43
Shy L5 2L Xk B 2L, I 2 L T b R L T U % 4L 7
LR b P TT R RS L 45 R R W5 A A O B
L PR 7 2500 T B % BR 20, P 43R 97 ) 40 20 R 08 TR
B 068/, 5 e i 1) P 08 44 6, 1L 28 10 A0 3 R 3 3 ) A L
WEA B EWESR . AT, AT EREN &
il AT
3.2 BERRAIEEOR R K S B R AR O
SEE L () 58 151 A5 B ML Ay IR T 4 R X B AH o A LR 42
B B LR b, X R 25 T R e A A T B R H ik 5
AT 2 25T Hb SO o B VIRV, X LG 8 S AT 3, & B
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