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Abstract: In this paper, the chemical constituents, pharmacological effects, toxicity evaluation and structure-activity relationship of
Paris polyphylla Smith var. yunnanensis are summarized. Based on the quality marker (Q-Marker) theory of traditional Chinese
medicine, the potential Q-Marker of P. polyphylla Smith var. yunnanensis was analyzed in combination with the chemical
components and their efficacy and indications, medicinal properties, measurability, mass transfer and traceability. In the correlation
between the efficacy and the chemical components, it was found that P. polyphylla var. yunnanensis acts on the liver, kidney, lung,
blood, placenta and other tissues, intervening in cancer, hypertension, epilepsy, liver damage, arthritis and other diseases. Combining
with the guiding principles of traditional Chinese medicine Q-Marker theory, it was revealed that polyphyllins I, II, III, VI, VII, H,
gracillin, ecdysone, polysaccharide, flavonoid, etc. can be used as Q-Marker, which provides a theoretical basis for formulating more
scientific and comprehensive quality control standards of P. polyphylla var. yunnanensis and rational clinical application.
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Yo Wu SN EE M 73 B3R5 pariposide A~F.
K VYRR e 3 (MTT) ¥ 58 X 24k S 400
N\ B TR CNE 48 i (48 i 2545 A , J 4 pariposide E
Al pariposide F FI-20 40| % (median inhibition
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®1 CAERRDUFERS (RIREREES)

Table 1 Chemical components in P. polyphylla var. yunnanensis (isospirostanols)

75 g3 R 75 SCHR
1 U S e e Y BRI (polyphyllin 1) Ca4H70016 19
2 SIS el A EIERF 1T [polyphyllin II (Pb)] Cs1Hg2020 19
3 S S e P TR AR T (polyphyllin II1) Cs5H72016 20
4 TR S el A HEEEH C (polyphyllin C) C39He2012 21
5 U S e e Y LR E (gracillin) CasH72017 22
6 U S e e Y IR F T (diosgenin) C27H#203 23
7 SR S e Y BEHEETF V (polyphyllin V) C39He2012 22
8 TR S el A HEEEH E (polyphyllin E) Cs1Hs2020 24
9 U S e e Y HEEHF (polyphyllin F) Cs1Hs2020 24

10 U S e e Y diosgenin-3-O-glucopyranosyl’-[thamnopyranosyl?]-glucopyranoside C44H7017 19
11 SR S e Y diosgenin-3-0-o-L-arabinofuranosyl(1—4)-B-D-glucopyranoside C3sHe0O12 19
12 TR S el A diosgenin-3-O-Rha (1—4)-Rha (1—4)-Glc CasH72016 19
13 B S e e reclinatoside Cs0Hs0020 25
14 SRS e diosgenin-3-O-Glc (1—6)-Glc C39H62013 19
15 SR S el A diosgenin-3-O-Api (1—3) [Rha (1-2)]-Glc C44H70016 26
16 TR S el A (3B,25R)-spirost-5-en-3-0l-3-O-0-L-arabinofuranosyl-(1—4)- Ca6H74016 26
[a-L-rhamnopyranosyl-(1—2)]-B-D-glucopyranoside
17 SRS e loureiroside Cs0Hs0021 27
18 S0 S e i Y trillin C33Hs520s8 28
19 TR S el A FEE R VII [polyphyllin VII (Tg) Cs1Hs2021 29
20 SRS e i Y B 1 VI [polyphyllin VI (Tb)] C39He2013 30
21 U S e e Y i Bt (pennogenin) C27H4204 23
22 TR S el A pennogenin-3-O-Api (1—3) [Rha (1-2)]-Glc CaaH70017 26
23 SR S e Y pennogenin-3-0-Gle-(1—5)-Ara (1—4) [Rha (1—2)]-Glc Cs0HgoO22 26
24 S S e i Y pennogenin-3-0-Xyl-(1—5)-Ara (1—4) [Rha (1—-2)]-Glc C43Hes017 26
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9 Byl 2R 75 SCHR
25 SR S e Y permogenin-3-0-a-L-rhamnopyranosyl(1—4)-[a-L-rhamnopyranosyl CasH72017 30

(1-2)]-B-D-glucopyranoside
26 S 6 e i Y (3B,17a,25R)-spirost-5-ene-3,17-diol3-O-a-L-arabinofuranosyl (1—4)-  CasH70017 19
[a-L-rhamnopyranosyl(1—2)]B-D-glucopyranoside
27 SR S e Y pennogenin-3-0-glucopyranosy>-[rhamnopyranosyl?]-glucopyranoside ~ Ca4H70017 7
28 TR S el A pennogenin-3-O-xylopyranosyl*-[thamnopyranosyl®]-glucopyranoside ~ CasaH70017 7
29 S B S e Y pennogenin-3-0-a-L-arabinofuranosyl(1—4)-B-D-glucopyranoside C3sHe0O13 27
30 SRS e Y pariposide A C39He0014 19
31 SRS e i Y pariposide B C44HesO18 19
32 SRS e i Y pariposide D C39He0O15 19
33 TR S el A pariposide C Ca44HegO18 19
34 SRR S e Y parisvietnaside A CasH72019 31
35 SR S e Y parisyunnanoside E Ca4H70017 25
36 B S e e Y parisyunnanoside D Ca4H70017 25
37 B S e e Y parisyunnanoside C Cs0HgoO21 25
38 B B b padelaoside B C44HesO18 32
1.1.2 RS ORIETIRE K, —MTE Cos 1 paris saponin XI. i#i MTT %2 11X 3 Fitb &40%t

3 AAT SR IR S He i 2 R o CUARIE SCRR
AT 3 PR e AL S N TH B A P3RS, IR 2.
Wen SEBINHE M7 B 3 FAKILEY), 7

74 dianchonglouosides A+ dianchonglouosides B+

X3 ML A .
1.1.3

BRE GEiER  CE N EE
B 9 MR IR EY) (F I, Wik 2. &

NIERE'E HEK293 AT HepG2 41 A i 20 f 251 ,

/EI

E15

R2 HEMRPUFERS (ZERER, RERER, H2H)
Table 2 Chemical components in P. polyphylla var. yunnanensis (spirostanols, furostanols, other saponins)

Eide) g3 g4 75 SCHA
39 B S v i 24 dianchonglouosides B C44H70018 33
40 WS e e Y paris saponin XI C39H2O15 33
41 WS e e Y dianchonglouosides A C44H70013 33
42 W B o e polyphyllin H C14H70017 34
43 R 55 o i 24 parisaponin | CsoHs2022 35
44 W S Joe e Y dichotomin (proto-pb) Cs7H 104026 36
45 W S Joe e 2 protogracillin Cs1Hs4023 27
46 W B o e trigofoenoside A CasH74018 33
47 W B o e parisyunnanoside B Cs0HgoO21 35
48 W S Joe e Y pseudoproto-Pb Cs7H92026 33
49 Ik S el parisyunnanoside A CsoHs2023 25
50 R £ o P 24 saponin Th Cs7H104027 27
51 oAt B 24-0-galactopyranosyl-(23S,24S5)-spirosta-5,25(27)-diene- CscHssO29 37

1B,3B,23,24-tetrol-1-O-xylopyranosyl°®-glucopyranosyl’-
[thamnopyranosyl?]-glucopyranoside
52 oAt B parisyunnanoside I Cs6HgsO29 38
53 oAt B (235,24S)-spirost-5,25(27)-diene-1p,33,21,23 0,24 a-pentol- CscHssO30 39
1-O-{0-L-thamnopyranosyl?-[B-D-xylopyranosyl’]-B-D-
glucopyranosyl}-21-O-B-D-galactopyranosyl-24-O-f-D-
galactopyranoside
54 oAt B parisyunnanoside H Cs0H78024 40
55 HoA 2 parisyunnanoside L CssHs602s 41
56 HoAb 2 H parisyunnanoside K CssHs6O2s 42
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Table 3 Chemical components in P. polyphylla var. yunnanensis (isospirostanols)

s ey 2R 75 SCHR
57 JESEE parisyunnanoside F CsoH7022 35
58  TEMpEEER #13 MF (daucosterol) CisHe00s 19
59 MR pariposide F Ca7H7016 19
60  HEMEIEER pariposide E C47Hs0016 19
61  HEYEIEER (3B,22E)-stigmasta-5,22-dien-3-ol-3-O-glucopyranoside Css5Hs306 22
62 Co 4k parisyunnanoside J CasH70023 32
63 Car 344 3pB,21-dihydroxypregnane-5-en-20S-(22,16)-lactone-1-O-a-L-rhamno- C39Hs30138 39

pyranosyl-(1—2)-[B-D-xylopyranosyl(1—3)]-B-D-glucopyranoside
64  BRHAEWMEK  pinnatasterone C27H4407 28
65 EHRBEME  a-ecdysone C27H4405 29
66 BRI E  calonysterone C27H4007 29
67 BHRAERME  20-hydroxyecdysone C27H4407 29
68  AIF=E methyl ester of glycoside St-J CssHssO2s 29
69  AIF=E glycoside St-J Cs4Hs6023 29
70 AIA=E cussonoside B CasH75017 29
71 T =0 3-0-B-D-glucopyranosyl?>-a-L-arabinopyranosyl oleanolic acid 28-O-0-  CsoH114026 39

L-rthamnopyranosyl*-B-D-glucopyranosyl®-B-D-glucopyranoside
72 T =i 3-0-B-D-glucopyranosyl3-a-L-arabinopyranosyl oleanolic acid 28-O-0-  CsoH114026 39

L-rthamnopyranosyl*-B-D-glucopyranosyl®-B-D-glucopyranoside
73 A= paritriside A Ca44He6013 43
74 HI=E paritriside B Ca44He6013 43
75 AIEWE paritriside C Ca1He4O12 43
76 A= Paritriside D Ca1He4O12 43
77 HI=E paritriside E Ca1He6012 43
78 HI=E paritriside F Ca1He6012 43
79 HI=E saponin PE Ca1He6012 43
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80  HI =i flaccidoside 1 Ca1He6012 43
81  HI =i 3B-hydroxyoleane-12-en-28-oic acid 3-O-a-L-arabinopyranoside Cs5Hs606 43
82  HI =i 3B-hydroxyoleane-12-en-28-oic acid 3-O-B-D-xylopyranoside C35Hs606 43
83  HI =i 3B-hydroxyoleane-12-en-28-oic acid 3-O-B-D-glucuronide C37Hs307 43
84  HI =i 3B-hydroxyoleane-12-en-28-oic acid 3-O-o-L-thamnopyranosyl>-B-D-  C42HesO12 43
glucopyranoside
85  HI =i 3B-hydroxyoleane-12-en-28-oic acid 3-O-B-D-glucopyranosyl>-B-D-  C41HecO14 43
glucopyranoside
86  HI =ik 3B,23-dihydroxyoleane-12-en-28-oic acid 3-O-B-D-xylopyranosyl?-a-  CaoHe4O12 43
L-arabinopyranoside
87  HI =i 3B,23-dihydroxyoleane-12-en-28-oic acid 3-O-B-D-glucopyranosyl*-  CasiHesO13 43
a-L-arabinopyranoside
88 Tl apigenin-7-O-glucopyranoside C21H20010 25
89 i isorhamnetin-3-O-B-D-glucopyranoside C2H2012 30
90 P isorhamnetin-3-O-gentiobiglycoside CasH32017 30
91  afH isorhamnetin-3-O-neohesperidoside Ca2sH32016 30
92 HiAh 1-O-glucopyranosyl-(25,3S,4E,8E)-2-[(2'R)-2"-hydroxyhex- CasH7509N 30
adecanoylamino]-4(E),8(E)-octadecadiene-1,3-diol
93 HiAth parispolyside F C31H36016 30
94 HAth 2-feruloyl-O-o-D-glucopyranosyl2-3,6-O-feruloyl-B-D-fructofuranoside ~ C32H33017 44
95  HiAh parispolyside G C19H24012 30
96  HAh (8R,9R,108,62)-trihydroxyoctadec-6-enoic acid Ci8H340s 45
97  HAth methyl-(95,10R,115)-trihydroxy-12(Z)-octadecenoate Ci19H3605 45
98  HiAth sucrose C12H201 24
99  HiAth methyl 3,4-dihydroxybenzoate CsHzOq4 29
100 HAt heptasaccharide C42H72036 46
101 Hith octasaccharide CagHs2041 46
102 HAh ethyl-a-D-fructofuranoside CsHi606 47
103 HAh 4-[hydroxy (4-hydroxyphenyl) methyl]tetrahydrofuran-3-ol C1iH1404 25
104 HAh 4-[hydroxy (4-methoxyphenyl) methyl]tetrahydrofuran-3-ol C12H1604 25

parisyunnanoside F J& T-AEM &1, AR M.
1.4 AF=FELUEY

ARFACEYE W 2 Tl R 53 531 D P b A AT
FECREE, HhgE 2 M. CAEERE R
FEIHA 20 MEEY, WK 3. % WA methyl ester
of glycoside St-J. glycoside St-J. cussonoside B Z#5
JE T ARG
15 BRHRTEHE

B VRS HER AT RIS AR T 1Y)
T, BCAEEENIEL 4 FAREEY, 05

a-ecdysone . calonysterone. 20-hydroxyecdysone .

pinnatasterone, WK 3. AREWEWWHEIR AN =
Rk, RBRLNERKPIE.
1.6 EAEA

WA S — KK =Z AT BT I1E
¥, REHAFEYFEN. WM R IR
VENE IO BRI &) BEIL B S % s B
PHEREFUNE . WEHEM D AR SWAE 4 7,
774 apigenin-7-O-glucopyranoside. isorhamnetin-3-
O-B-D-glucopyranoside . isorhamnetin-3-O-gentio-
biglycoside. isorhamnetin-3-O-neohesperidoside,

% 3.
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2. BRARAIE IS R e P S SO E R
1.8 HithkED

B R Ak 22 W A, I MR EE B R B

R

R=0-Rha(1—2)[Ara(1—>4)]-Glc
R=0-Rha(1—2)[Rha(1—4)-Rha(1—~4)]-Glc

R=0-Rha(1-2)[Rha(1-~4) )]-Glc 31 ReH

19 R=0-Rha(1—2)[Rha(1--4)-Rha(1—4)]-Glc 30 R,=0-Rha(1—2)-Glc, Ry=H
20 R=0-Rha(1—+2)-Gle 31 R;=0-Api(1—3)[Rha(1-+2)]-Glc, R,=H

parispolyside F-G. (8R,9R,10S,6Z)-trihydroxyoctadec-
6-enoic acid . methyl-(95,10R,11S)-trihydroxy-12(Z)-
octadece noate 5§, JLFE 3.

EEEP AR 2R I 1.
2 HIEERA

HE TG I R AE AL Gt B2 A AR LG 1 5 I A R
AERMZHNE, EEERENLL. ST, 5t

R

OH OH

34 R=0-Gle (1--3) [Rha (1-2)]-Glc 35 R=0-Ara (1—4) [Rha (1—+2)]-Glc

R=0-Rha(1—3)-Gle 32 R,=0-Rha(1-2)-Gle, R,=OH

22 R=0-Api (1--3) [Rha (1--2)]-Gle
R=H
R=0-Rha(1--2)-Gle
R=0-Rha(1-2)-Rha(1-4)[Rha(1-3)]-Glc
9 R=0-Rha(1—4)-Rha(1—3)[Rha(1—2)]-Glc
10 R=0-Gle (1—6)[Rha(1—2)]-Gle
11 R=0-Ara(1—~4)-Gle
12 R=0-Rha(1--4)-Rha(1-4) )-Gle
13 R=0-Rha(1—2)[Ara(1—~4)-Rha(1—~5)}-Gle
14 R=0-Gle-(1-+6)-Gle
15 R=0-Api (1-3) [Rha (1—2)]-Gle
16 R=0-Ara(1—4)-[Rha (1—2)]-Glc
17 R=0-Rha(1-2)[Ara(1—4)-Gle(1->5)}-Gle
18 R=0-Glc

24 R=0-Xyl-(1-=5)-Ara (1=4 ) [Rha (1=-2)}-Gle
25 R=0-Rha(1—4)[Rha(1~2)]-Gle

26 R=0-Ara(1—~4)[Rha(1—~2)]-Glc

27 R=0-Gle(1—3)[Rha(1~2)]-Gle

28 R=0-Xyl(1—3)[Rha(1—2)]-Gle

29 R=0-Ara(1—4)-Gle

1
2
3
4
5 R=0-Gle(1—3)[Rha(1—+2)]-Gle
6
7
8

36 R=O-Ara(1—4) [Rha (1-+2)]-Glc 37 R=0-Rha (1--2) [Rha (1—-4)-Rha (1—~4)]-Glc

R

4
43 R;=0-Rha (1—2) [Rha (1—4)]-Glc, R,=OH
44 R,=0-Rha (1--2) [Rha (1—4)-Rha (1—~4)]-Glc, R,=OH

<]

R =0-Rha (1—3) [Rha (1—=4)]-Gle, R,=OCH; 47 R=0-Ara (1—4) [Rha(1—2)]-Gle

b

45 R,=O-Rha (1--2) [Gle (1-+3)}-Gle, R,=OH
46 R,=0-Rha (1—2)-Gle, R,=OH

OGle
Ry

m,

49 R=0-Ara (1—4) [Rha (1-=2)]-Glc
48 R=0-Rha (1—2) [Rha (1-~4)-Rha (1~4)]-Glc 50 R=0-Rha (1--2) [Rha (1--4)-Rha (1~4)]-Gle 52 R,=0-Rha (1--2) [Xyl (1-3)]-Gle, R,=0-Gal, Ry=0-Fuc

23 R=0-Gle-(1—5)-Ara (1—4) [Rha (1~2)]-Gle>> Ri=0-Ara(1=4)[Rha(1=2)}-Gle. R,=H

39 R;=0-Rha (1-2)[Ara(1—4)]-Glc, R,=H, R;=OH
40 R,;=0-Glc (1--5)-Gle, Ry=H, Ry=OH
41 R;=0-Rha (1—2)[Ara (1-4)]-Gle,R,=OH, Ry=H

HO

51 R=0-Xyl (1-6)-Glc (1--3) [Rha (1—2)]- Glc, R,=OH, R3=0-Gal

53 R,=0-Rha (1—2) [Xyl (1-3)]-Gle, R,=0-Gal, Ry=0-Gal

HO'
54 R,=0-Rha (1-2) [Xyl (1—3)]-Glc, R,=OH, Ry=0-Fuc 57 R=0-Rha (1--2) [Ara (I=4)}-Glc 58 R=0-Glc 60 R=0-Glc (1—6)-Gle (1-2)-Gle
55 R,=0-Api (1—3) -Rha (1-2) )[Api(1—3)]-Glc, R,=OH, Ry=0-Fuc 59 R=0-Gle (1—6)-Gle (1-2)-Gle 61 R=0-Gle

56 R,;=0-Api (1—3) -Rha (1—+2) )[Xyl(1—3)]-Glc, R,=OH, R3=0-Fuc

OH

Ry

HO

62 R,=0-Rha (1-2) [Xyl (1--3)]-Glc, R,=0-Gal
63 R,=0-Rha (1-2) [Xyl (1—3)]-Glc, R,=OH “

65 66
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67 68 R, =6-COOCH;-Gle, Ry=Rha (1-4) Gle (1-6)-Gle
69 R, =6-COOH-Glc, R,=Rha (1-4) Gl (1—6)-Glc
70 R, =H, R,= Rha (1-+4) Gle (1-6)-Gle

75 R=0-Glc (1->2)-Ara
76 R=0-Glc (1->2)-Xyl

77 R=0-Glc (1--2)-Ara
78 R=0-Glc (1--2)-Xyl

OH OH

79 R=0-Gle(1—2)-Ara,R,=CHj
80 R,=0-Gle(1--2)-Xyl, Ry=CH,

PN
HN (CH,),,CHy

71 R;=0-Gle (1-2)-Ara, R,=0-Rha (1—4) [Gle (1--6)}-Gle
72 R,;=0-Gle (1—3)-Ara, R,=0-Rha (1--4) [Glc (1—6)]-Glc

73 R=0-Glc (1--2)-Ara
74 R=0-Glc (1--2)-Xyl

81 R=0-Ara
82 R=0-Xyl 86 R=0-Xyl (1—2)-Ara
83 R-0-Gle 87 R=0-Glc (1—~4)-Ara

84 R=O-Rha (1-2)-Gle
85 R=0-Glc (1-+2)-Gle

[¢]

(o]
OH
OGle
H,CO.
GleO, . - ) N
H 5 \
O NN - (CHy)CH N
| R, Gle” AN ~ CH o
v OH
OH O
89 R,;=0-Gle, R,=OCH; o s
88 90 R,=0-Gle (1-6)-Gle, R,=OCH; 94 R=OCH;
91 R;=0-Rha (1-2)-Gle, R,=OCHj o
OCH, .
OH OH OH OH .
i ’ OOCH, o
NN coocth OH HO
N Mcoou \ OH | “OH .
HO o o
: o OH
o
96 e

95

H
o 0.
HO.
0/ o
O Ol
HO R 0OH
99

100 R=0-Gle-(1-+6)-Gle-(16)-Gle-(1-+6)-Gle-(1—6)- Gle-(1-+6)-Gle
101 R=0-Gle-(1—6)-Gle-(1—6)-Gle-(1—6)-Gle-(1—6)-Gle- (1—6)-Gle-(1—6)-Gle

&1

CH,0H  CH,OH

o o) OCH, o OH
HO
OCH,CH;
o HO HO

OH OH
102 103 104

HERDRU SIS

Fig. 1 Structure of compound from P. polyphylla var. yunnanensis
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S FLMRIE A 7 S AR G . Watanabe £500)
RIMERERH D Hf 2 BEAH 8 IMR-32
LA-N-2 Al NB-69 Zifyfite, @it HLHES
NB-69 44t 1, HRAEPEP 2iF T IMR-32 A
LA-N-2 U 4R 0T, (R A T LR A
Wi, Polyphyllin II /£ A& HepaRG 4H A4
ffl HL-7702 AR5, FSAMpEET:, HERH
AR RTINS N (B URTAS Y A R S i L ES 7

% 3 It 18I0 T DT R 5 ABE . Bel-2 AHOG X EH
(Bcl-2-associated X protein, Bax). 4iffitaz C /K
F, BUE AR R L AR E A3 AR KR
X AMREAM-8, FHARRKLAREAN-9, &
&7 BilkEE4HfisE-2 (B-cell lymphoma-2, Bcl-2)

PIZIAZKPEY, B 1 AT DLd ISy A4k 2m
Mg E L EBTAMATAE R 1 R A K
¥ (hepatocyte growth factor, HGF) &5 [ R EH]
il 5 A2, 2R E R R MR ARG S
DGR, B AR RIS oK E Y E R
IR ARG R A, 2RV AR IR TE
i@ Polyphyllin VII 7E{A&MI{A Py ik £ i
Z R E SR AR K SRR A4S A Il
R-EAMARREH IR, B9 0EE MMTV
AN KIGEB-1EHEH (wingless type MMTV
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integration site family/B-catenin, Wnt/B-catenin) &
A8 0 P S SO0 4 i 2> LA e Bl 0 5 A K i 245
P, g Lo 2 METT TR E. 1 305
1 B AR R VR Y7 A RIS AIE T, 2 IS HE e 2
ZMHEAM T B, BB 4.95%FBFE. BER
TR MERE (1. 2 3D FAWRITRG 3 WS
FRRER, B AR AT o <5 53 R i M 400 ol it s 240 ff
A, IR T L A 24 A O R
FHIERIE, B IN4H i 1A 5S8R R RRIA M, K
BTN, BRI 3 L) S Lo A
o, ANEIANN A, PRt 5. R
JRE AR, MRS RAEER .
22 AR

PrEEALTE — M 25T, AT LARG L4 A
HE B MG DNA FIHAR S 7% % B HFEME AL
R HIFE I . JEfiil, SR 3 B2 RE
O ERE . INHTREST PRI RGE R IR . A
VR 2H A BEAT VA B R AU BT S A T 70 T A BT
Br 1,1- R 2- =R SR H B % (1,1-diphenyl-
2-trinitrophenylhydrazine, DPPH). 2 H Hi2&, #HH
BB T, 2,2- B4 (3~ 2 FE 58 I M bk -6 - Tk 1R ) —
P dh B B RE AR AR SCHE, R 25 TH Y
INCE A E TG 58 o F It 22 BORIE i LR A 22 B AE
PRAhGZI DPPH H HiJE . ¥ H H A 2 & 11
TR, FEAR A BE 05 2 35 1 9 28/ B A LTS S
VIR h S A VB AL . 8 e H RIS AL
Yk JE R . S BRI EA TS . R
SECTR P AR VIL G 2GR E ST

DASE 0 775 B SE A M AL A S LR BE T & B
W SEPUE L AE
23 1k

HRRE U AU WOE MLV b ) B IR
(adenosine-5'-diphosphate, ADP) 24415 5 i %,
0 0 IRANY TS Gy T VAR 0 1 A Y T S A I A | e
R B C 7E 44 A A1) AT I 25 4 Jd gt . P 1) A0
3R ZAGIE], FFATFE R K S E BNk . A S5
W R H 5 M/ MRS RS, AT RENLH]Z
755 /MR SO T I /RIS & ADP 1RSI
ALz A2 FIAER. BEEB LS AR ERH
E I T £ R i 5256 H R 9% PR FE B S5 vh g iE
SE, HH I AR A S ) A A R A KRR
ISFHIRBT, FEH R TT T, 2= B AL 2R v] LA &5t
ERIN T A G BB R M ], PR R,

g, BAA RUFrybai . BRI RS, A
AN FEER S 2 —, BT ERR KB
WA D RIRT kI, ek @A .
24 HE

BRI B A LAl M E B AEPE . Deng
SN 5T R I E AR B VI A BB ER A IR 41
PUBETE . ZEREROOR T R I B R VI A
T I R [ E B TR AR L ) JE R R 2 R A F
L HITER -
2.5 R

AR DO g es, TP EdE, HENR
AURIERER . RS R I E KB
VII fEfS1E A4 2-1 Cinterleukin-1p, IL-1B)
FIRORTRE T B-ERED . AR
c-myc. SR AN B AT EARIE, HH]RIEN
JiR 5y o ARSI E R B AT, KR S
PRI UE 5 SR B30 HI 1 - Polyphyllin 1 JHi
T CD36/ NADPH % fbl§ 1/3F 14 % (reactive
oxygen species, ROS) /NOD FESZ AR # R 45135
FHORERE 3/IL-1B B A N K A A0 A1 5T % R 2 i
HaCaT " H4IE/%-8 (interleukin-8, IL-8) fJ43
WA Bz JBR A SE 1630
2.6 PuLALERID

PRGN LAV 5 B M SR T T REMS 2 2 DG Co LA
MU T2, Fhm Bel-2 Ri&, FFK Bax Rk, b
e R A - kB 5 Sl R th 2 P65 N
B BRSO LR L/ P VR A A E - AR
PRI LR LB R B T XA 5% A 5 8 B3
(Coxsackie virus B3, CVB3) #5515 5 O UL A
/N BB IR O WLZH A, B i O UV £
H VLR R T8 MB AL 8 A & &= DL 0L
4 CVB3 mRNA Kik,
3 SN

FHEME (REZ) 2020 AR HIDRA
ANEE. SRR AR By, R AR
PR . IRAEARUR =) 2 A KR T
JI R PRI ZE I o X e i T LAY SR AE )
MBS E AT /T, AT RERT AR — & B .
JH 2 23R8 B, TEAR N 25 i AR = 4 d
AT . IACRIS I 7 R AR B A R
P, FFRe g E B . 8T 1H AR SRR A
AR L - BT AR 2 25 A AT, O IR B X
SD KWEA—EEtE. SRS
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i - 5 Vi B R R R T DT R AL R A A =
BRIRIE &, HTIMHER. 22 RN
oo, [FFE, Jia SEOVRILEMMFEE R EER
A RE AU R ELA OC, EARIBARG . RIEA A
R I ge2 5 T M. EREREA —T
(I RF BRI 40 f 25 1, (HIL P EEE (median
lethal dose, LDso) . FIH AT AL, &4 KKk
FH B RS SR 5| e HE AR R .

BOHTIE 7 R AR B AT 1. 1. VII AMUERERT
YT HE HL-7702 F1 WRL-68 41 A, ' 41 A Ao I 41 g
PR, Franfeettmss, EEEE TS, O
M FEER K. RS ABAR LI EEET T
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IS O S ANBE T A2 A i S AT AR A, i i
R AR R - 32 4 2 S0 Ve e A o o R
PR RV, BT VI BRI AR IE 2
AR BT 11 535 PR e sl
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JIE [ 45 2 5 A RO EO00 A i R 2 3 i N i
RN B 1, (I i T R TR R I8 M 22 Bl A
[ 380325 90 JoR P I AL 5 350 i3 H i 70, ROS 2k 1 2=
V&N EAR SRR AR Oy =k} A 6 S
FEHERT M4 ROS FIFL R, ZRkifAfE g
AL RRARG 7L R Tt S P TR 4 o ) A vk 55 7
[f'F2X HepaRG i f - B0, @i s S5 1K
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MU, oo 1785 253 4 A0 U 2 e Ak P L 1T 5
RIARIE . J5 S o I 2 21 SRR UV A
AT AT, B OBEEEPENLE], DAEARHS
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4 MXRRSH
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W HAL G RIAE A VER C &R, A 2 T AR
HATAEDR WS & AR g, HIm PR B FH 4
WHEMERE R . WNRKEMBEEEED R R
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S8 A R A R G AR AL RS . AR B T A
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FOEPEATCR A, T C-12 BG C-17 ALAYFEHRE I
R FEHIVEMERFL, C-12 A7 JE B B 14 5
55, FREE V] BEAE G 44 21 A 40 M mg M i AR A
27 FR RN N B I 2 A0 A & s 1T AR
AR PR E RS, B 4 DMEEELA T
SN BTE VR, BAT 2 DRSS EY)
O TRT ¥ VAT ) R Ko RS P R AT ) 0 ok A P A R
5051, WL 2.

F SOPIA AR RETE, TR 2 P T, e
B, KA TER B AR AT

C-3 P mIs E . B
BB DL 2 R l
WAk A i

R O

Sl aiE

F AU TR T PRI

El2 HEEEBYXAR

Fig. 2 Structure-activity relationship of steroidal saponins
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SRR B K B A I ——
TER 5% A IR 3B-hydroxyoleane-12-en-28-oic acid k;)%gg iy ¢ —
JEIRE AR AT U S AR LR, ELR R AN 4 nipolampis § e
WP SR RIS, S5 28 WML, U aemd ﬁ;gg
NG N DTSR TN 2 . T-cell @
ERIE R, WMl =w 2 MRS ETRS petipheral blood | 20

28-carboxylic acid A KB, REELERA 2 MEMTR
WA HAEEEAR, WHEMNEDKEERE
R T ASE], LAY 1 2R R LU,
X PR 2 B A IR o B 2 i B e ik
WX, BA — € B4R BT,
5 Q-Marker FUR 4347

T SR R T AR U 8 5 I 24 24 3 2 1R SR A
(IR LSRN 45 R BK A el IRAS VB AR AR
IR IR Q-Marker; FHRAKHEH 25 Q-Marker 1]
BEAR A 5 SR T 285 RIS A EE 2 PE . UM RR
A1 AT LAEEAT € PR E B E 1) S o A 1 5 1)
REETCTTRR BIARRIEN T, IREE AT B B AR
TEAE I DIRAR G Q-Marker o
5.1 EFIh%aY Q-Marker FUN 43

FHHEER A S 452 SwissADME ]
uh78), FET 2B R NS 21 5 R 00801, LSRG
52 MY . Bid SwissTargetPrediction Al
Pharm-Mapper®2°- & FII SR 2 A S B FEE AT,
I3 B A2 A A5, KB R 2N Sting Chittps:// string-db.org)
AR Sl 1 SO < I g < I E R (B
(protein-protein interaction, PPI) 5%, F|H Cytoscape
WA AT AT A AR, WL 3. FIH DAVID 4
FEE-84, DL P<<0.01 fEATRIESE R, BTHNE SRS
Mo HERERZ N ERAGONN, HiKEEHFHE
IR Z A IRE. . B, mRsEd g, WA 4.

El3 moEXEER PPI MLEE
Fig. 3 PPI network of component-related target
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Fig. 4 Tissue distribution of drug-like compounds from P.

polyphylla var. yunnanensis
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W BaR oM R IRAS AR B L A IO & £R 4G

IE Q-Marker FIMESFIIEA A4, MIHZ T4 £
FE S HTiE BRI AE B e hr . (R E 28
2020 FERRHNESRFAN S, BAERE . HE
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qu . BRAME . SRR . AT R SRIG T IR
o AR DX 2 24 BE 2200 o B 4 R R THAL R G

MK RS EE. RERGHHR SHERL “HRE
B, THMPIERE, EWAER” ThROHETRT, BARZ A
EESREAYMR. b, $EE. JrEth. ok
WATHITER . BRI, i 5 Bk Dh RO S0

W AR RERIAG 3] 51285 A SR UL s 414 A, BET
AR P 28715 k0 M 3R A5 5 DI RBOHE SRR D AE s 10
A AR T T 5 S ME B T 3 (signal
transducer and activator of transcription 3, STAT3).

AR HRAESZAR 11 (protein tyrosine
phosphatase nonreceptor 11, PTPN11). #2355k
F| WA 3 (mitogen-activated protein kinases 3,

MAPK3). 2227 1% A8 H B 1 (mitogen-activated
proteinkinasel, MAPK1). BRIt ILEEEEE-3 itk
3% o £ K] (phosphoinositide-3-kinase catalytic alpha
polypeptidegene, PIK3CA). £ Bl (protein
kinase B, AKT1). HSP90AAl. EEHFAKZ
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Fig. 5 Diseases related to drug-like compounds of P. polyphylla var. yunnanensis (degree value > 10)

A& (epidermal growth factor receptor, EGFR). %
W R KR F A (vascular endothelial growth factor,
VEGFA ) . i Ji Bk [ 1% & BR &2 B 3lE  Cproto-
oncogene tyrosine-protein kinase Src, SRC). STAT3
fe—RAAE T I REXE D) RE ) 5 5
K STATs [R5t , TR 77~ STAT3 S # i
T, (RO, AR . 238, B
RERAEFN G AN BT, XS5 PLAG S I A B
1 BN S 1F T Hep-2 4 p-STAT3 & (1434
EGFR ZREAKK FZEFETIH—57, CHZ
ANSCHERIE I SR 25 LPS A (10 08 SR AR
JRI89-901, YA T B T] R IR I A 1Y EGFR RIEIRITIER
PTPNI1 28 FESRIRIIREE SN 01, [ A S
N e 2T a SN el o A E S N
Wi AE KSR EEL N EY LR, JFH
PTPNII JENZ M5B ELS R . BRRER
JARHIROV9), VL HE M ] REIE L 1 PTPN11 &K 4% Y)
MR BIEITAER « MAPKI J2& % FH 98 RE @ i 1) &
BERIEVEMFERR, SO RS, IR B A AN
B ThREA <097, MAPK3 th7E £ T 7L Bow
FEREARM AN 2R SRE . 2RI o5 AR R =
TR, AR A AT R L (7] MAPKI .

MAPK3 Rk RAEIITIER . 5 b, THEMAR AT
LY RS SO TSR AR . AR5 DR
SRHIHE RORAFAR R RSy 47 A, OGN B 2 2K
2 1k & ¥ N pinnatasterone < polyphyllin 1I .

(3B,25R)-spirost-5-en-3-0l-3-O-a-L-arabinofuranosyl-
(1—4)-[a-L-rhamnopyranosyl-(1—2)]-B-D-glucopyra-

noside. pennogenin. a-ecdysone. diosgenin-3-O-a-L-

arabinofuranosyl (1—4)-p-D-glucopyranoside- pennogenin-
3-0-0-L-arabinofuranosyl(1—4)-p-D-glycopyranoside
polyphyllin III, ULER 4. HHubw]HIVEE AR 2
B3 e 5 DR K Q-Marker.
5.2  Q-Marker FUM 53 #——ALF RS AT
5By AT Q-Marker TR 43-#T 1 =
A2 — AL FTIYE R Q-Marker 25 (K 5
KZ 2R SR FRacEl, s SE
X EMAT R EEDHTIRG . AU ELLHT
BSOS )7 S L R il Ay AT e B A, L
ALtk S N EE R 1. BRI L BERET
VIL. 5 60 R 4l B A 46 21 41 56 3 (fourder

transformation infrared spectroscopy, FT-IR) 54t

RO 3t BB C R 3% (UPLC-MS/MS) it AR [F A=
KAERRE BT B 851, FOllE oy AR
I, II. VI VI #2850 OO0 A S A 45 AR A
A= X AN R A AR BR A A T e 1 0T,
HoAm e o NEE R 1L 1. VIL VI S,
BOGEENORA UPLC M T VEE AR 25 K TR A
MEMEF 1. 1. VI, VI, H. F4EHEE. hE
EHEH . Wang 2512F|F LC-MS/MS 1 FT-IR XJ7&
FEAEPI RS L 1L VIL VI SRR
TELECHRIH PMP AHHIfTA2 HPLC SR ELZHE
R A TINE o (P28 2020 AFRRANE L E AL
fE B 2 AEE R ET 1. 10 VII TR, 22 BRTA,
VEUEE MR AR A I S R TR . 22 2 R
Q-Marker FJMIPERIESR, FIVEN{FE Q-Marker.
53 Q-Marker FUN S H——R B
HEBHEY AT GR 2 FAREAREY), HPR
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x4 KM N OERE
Table 4 Number of core targets corresponding to drug-like components

5 el B
1 pinnatasterone 6
2 polyphyllin II 5
3 (3B,25R)-spirost-5-en-3-o0l-3-O-a-L-arabinofuranosyl-(1—4)-[a-L-rhamnopyranosyl-(1—2)]--D-glucopyranoside 5
4 pennogenin 5
5 a-ecdysone 5
6 methyl-(95,10R,11S)-trihydroxy-12(Z)-octadecenoate 4
7 diosgenin-3-0-o-L-arabinofuranosyl(1—4)-p-D-glucopyranoside 4
8  pennogenin-3-0-a-L-arabinofuranosyl(1—4)-p-D-glucopyranoside 4
9  polyphyllin IIT 4
10 gracillin 4
11 20-hydroxyecdysone 4
12 diosgenin 3
13 diosgenin-3-O-Api (1—3) [Rha (1-2)]-Glc 3
14 pennogenin-3-O-a-L-rhamnopyranosyl(1—4)-a-L-rhamnopyranosyl(1—4)-[a-L-rhanmopyranosyl(1—2)]-p-D- 3

glucopyranoside

15 polyphyllin C 3
16  polyphyllin E 3
17 polyphyllin H 3
18 polyphyllin I 3
19 polyphyllin VI 3
20  polyphyllin VII 3
21 (3B,17a,25R)-spirost-5-ene-3,17-diol 3-O-a-L-arabinofuranosyl-(1—4)-[o-L-thamnopyranosyl-(1—2)]-3-D-glucopyranoside 3
22 pariposide F 3
23 methyl 3,4-dihydroxybenzoate 2
24 pennogenin-3-O-Api (1—3) [Rha (1-2)]-Glc 2
25  permogenin-3-O-o-L-rhamnopyranosyl(1—4)-[ a-L-rhamnopyranosyl (1—2)]-p-D-glucopyranoside 2
26 polyphyllin V 2
27  diosgenin-3-O-glucopyranosyl’-[thamnopyranosyl?]-glucopyranoside 2
28 reclinatoside 2
29  pennogenin-3-O-glucopyranosy’-[thamnopyranosyl®]-glucopyranoside 2
30 dichotomin 2
31 protogracillin 2
32 trigofoenoside A 2
33 parispolyside G 1
34  daucosterol 1
35 pennogenin-3-O-xylopyranosyl*-[thamnopyranosyl?]-glucopyranoside 1
36  parisyunnanoside B 1
37  pseudoproto-pb 1
38 3B-hydroxyoleane-12-en-28-oic acid 3-O-a-L-arabinopyranoside 1
39  3B-hydroxyoleane-12-en-28-oic acid 3-O-B-D-xylopyranoside 1
40 3B-hydroxyoleane-12-en-28-oic acid 3-O-p-D-glucuronide 1
41 3B-hydroxyoleane-12-en-28-oic acid 3-O-a-L-rhamnopyranosyl?-B-D-glucopyranoside 1
42 3B-hydroxyoleane-12-en-28-oic acid 3-O-B-D-glucopyranosyl*-B-D-glucopyranoside 1
43 3B,23-dihydroxyoleane-12-en-28-oic acid 3-O-B-D-xylopyranosyl?-a-L-arabinopyranoside 1
44 3B,23-dihydroxyoleane-12-en-28-oic acid 3-O-B-D-glucopyranosyl*-a-L-arabinopyranoside 1
45 loureiroside 1
46  parisyunnanoside C 1
47 pariposide E 1
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