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Abstract: Snow lotus is a medicinal plant with a wide range of pharmacological activities. It has been used
to treat rheumatoid arthritis, cough with cold, stomach ache, dysmenorrhea, and altitude sickness in traditional
medicine. This review summarizes the bioactive components in six species of snow lotus including flavonoids,
lignans, phenolic compounds, phenylpropanoids, and sesquiterpenes present in Saussurea involucrate (S1), Saussurea
obvallata (SO), Saussurea laniceps (SL), Saussurea medusa (SM), Saussurea stella (SS) and Saussurea tridactyla
(ST). We review the pharmacological and related molecular mechanisms by which these components exert antineo-
plastic, anti-inflammatory, and antioxidant effects and promote lipid catabolism, and provide a reference for the
future study of the traditional Chinese medicinal chemistry and pharmacological activities of snow lotus.
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Table 1 Flavonoids in snow lotus

Compd. Chemical name Species  Reference
1  Rutin SL/SMm/SI/ - [9-11]
ST/SO
2 Isoquercetin SL/SM/SI [9]
3 Apigenin-7-O-p-D-glucoside SL/SM/ [9-11]
SS/ST

Homoplantaginin SL/SM/SI [9,10]

Luteolin SL/SM/SI/ [9-13]
SS/ST/SO
6  Apigenin SL/SM/SI/ [9,10,12,
SS/SO 13]

7 Hispidulin SI/SM [9,10]

8  Acacetin SL/SS [9]

9  Kaempferol SS [14]
10  Kaempferol-3-O-a-L-rhamnoide SS [14]
11 Tilianin SS [14]
12 Chrysoeriol-7-O-p-glucoside SS [15]
13 Quercetin-3-0-a-L-rhamnoide SS/SO [13,14]
14 Quercetin-5-O-p-glucoside SS [15]
15  4'-Methylether-5-O--glucoside SS [15]
16  6-Hydroxy-3-O-methyl- SS [15]

kaempferol 6-O-glucoside
17 Luteolin-7-O-p-D-glucoside ST [11]
18  Kaempferol-3-O-4-D-glucoside ST [11]
19  Apigenin-7-O-p-D-rutinoside ST [10,11]
20 Quercetin SM/SO [10,12,13]
21 Apigenin-7-O-[a-L-rhamnopyrano- SM [12]
syl-(1—6)-$-D-glucopy-ranoside]
22 Quercetin-3-O-p-D-glucopyrano-  SM [12]
side
23 Jaceosidin Sl [4,16]
24 Diosmetin-3'-O-f-D-glucoside SS [17]
25  6"-O-Crotonoylhomoplantaginin SM [10]
26 Formononetin SS [17]
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Table 2 Structures of flavonoids in snow lotus
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Table 3 Lignans in snow lotus
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Compd. Chemical name Species Reference
27 Arctiin SM [9,17,20]
28 Arctigenin SM [9,20]
29 Matairesinol SM [20]
30 20-Guaicyl-4-ox0-6a-catechyl-3,7-dioxabicyclo[3.3.0]octane SM [20]
31 lirioresinol B SM [20]
32 (+)-Pinoresinol SM [20]
33 (+)-Medioresinol SM [20]
34 la-Hydroxy-2a,4a-guaicyl-3,7-dioxabicyclo[3.3.0]octane SM [20]
35 Epipinoresinol SM [20]
36 Medusasides A SM [12]
37 Secoisolariciresinol SM [20]
38 (+)-Pinoresinol--D-glucoside SS [15,17]
39 (+)-Medioresinol-di-O-4-D-glucoside SS [17]
40 (+)-Syringaresinol-4-O-f-D-glucoside SS [17]
41 Picraquassioside C SS [17]
42 (-)-Berchemol SM [12,20]
43 Lariciresinol SM [20]
44 Medusasides B SM [12]
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Table 4 Phenolic compounds in snow lotus Table 5 Phenylpropanoids in snow lotus
Compd. Chemical name Species  Reference Compd. Chemical name Species Reference
45  4-Hydroxy-acetophenone SL [9] 56 Skimmin SL [9]
46 Picein SL [9] 57 Scopoline SL/SM/SI [9]
47 4-Hydroxy-2-methoxy-benzaldehyde ~ SS [15] 58 Umbelliferone SL/SM [9.10,21]
48 3-(3-Methoxy-phenyl)-propenal SS [15] 59 Scopoletin SL [9,21]
49  2-(4-Hydroxy-3-methoxyphenyl) SM [12] 60 Umbelliferon glucoside ST [11]
propan-1,3-diol 61 Imperatorin SM [10]
50  (25)-3-(4-Hydroxy-3-methoxyphenyl)  SM [12] 62 Scopoletin-7-0-4-D- SL [21]
propan-1,2-diol glucoside
51 Vanillic acid SM [12] 63 Loliolide SM [20]
52 di-O-Methylcrenatin sS [17] 64 Chlorogenic acid SL/SMISI [9,13,21]
53  Protocatechuic acid SS [17] 65 Syringin SL/SM/SI - [9,10,13,21]
54 4-(2-Hydroxyethyl)-2-methoxyphenyl- SM [12] 66 1,5-Dicaffeoylqunic acid SL/SM/SI [9,21]
-D-glucopyranoside 67 3,5-Dicaffeoylqunic acid SL/SM/SI [9,21]
55  2-(4-Hydroxy-3-methoxyphenyl) SM [12] 68 4,5-Dicaffeoylqunic acid SL/SM/SI [9]
: 69 1,3-Dicaffeoylqunic acid SL [21]
ethyl-4-D-glucopyranoside . L
70 3,4-Dicaffeoylqunic acid SL [21]
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Table 6 Sesquiterpenes in snow lotus

Compd. Chemical name Species Reference
71 3o-Hydroxy-11pH-11,13-dihy-drodehy- Sl [9]
dro-costuslactone-8-O-f-D-glucoside
72 30,8a-Dihydroxy,11pH-11,13-dihydro-  SI/SM [9]
cotuslactone
73 Involucraolactone-p-D-glucoside SL/SI [9]
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p21 7] LAGS & I 4| 2 Fh & 8 B /Cdk &4k, JoH 2
Cdk2W ), T 7B, KIHHNH] Cdk2 23 51 X B Tl
]2 9 (X-linked inhibitor of apoptosis protein, XIAP) [{]
BT, XIAP 2 B 5 [A] 22 401 1] caspase-3. caspase-7
I caspase-9 [ /E H - 1 1% L& caspase 5 Jik I & 11 i AT
DA B 10 T2 48 0 19 & 1 5T, W DNA V2 8 (poly ADP-
ribose polymerase, PARP)BY, % & {4 i #l H: AN F] T i
HIETT o W0 G2 ] Western blot ATSZi 5% )6 52 5 5
4 Wi 5% B (quantitative real-time, PCR) #5248 J7 ¥
I H T SE SR B AT DA b p21 3R IE, $2 5 PARP 1)
B f 2, [FI R 18 Cdk2 K1 XIAP [ 54 B, AT S 2355
e 20 AL TR A AT L R AR (B 1)
3.2 ImRMEA

RAE PG Z A 9 I (TNF-a. IL-1a. IL-6 F1
IL-17A %) FSOREAN i A E GBS IR A T EE) 5
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Figure 1 The antineoplatic mechanisms of Saussurea involucrate (SI) and Saussurea stella (SS)

WAE K. BT IEEARPLR 28 A B il AL i
EAMEAR RS, B A EANE Y EH R —FA R R
RN B2 80U T 20 B AR E o BHE FRATR IS £
T 5 22 P 98 E B HL G AR 3R 00 V6 7 A A 259, ] B A
RSN /IN, e R R H B A B 6 g PR ik Lk . A
REWZ IS EHAAIRMERN, B kS
HuF (SL) K13 (S1) FAKEES % (SM) [T 4
TR I, 403k T T (SL) FEME B, HUoR R
= (SI), MK FEE 7 (SM) BT 4 3% Tk R X
IS, =5 S (4 4% 1 FH AT BB 5 A P I K i R0
T O 58 i P A A R, O AR ) DA B S R 1
— B 5 VS P Ak A R D Sk 2 A B IR P
SRR 1 AT RS 4 58 VR

3.2.1 BEIAMHINE MKK 1 MAPK, &) AP-13&
LR TNF-a BEE SR WE TR W], 22 25 B0 & A
(mitogen activated protein, MAP) ¥ 4 iy 41 ) 15 B A%
T B A R N, 22 240N B S (mitogen activated
protein kinase, MAPK) fi & ERK1/2 I p38 ¥ f il
INK, B0 AE KA 5 BOREE e g 1 S5O i I S, AT
I GRS N T R L A R R IA AL . MAPK 5
MAP i (MAP kinase kinase, MKK) #B 88 % 1k 0% &
F1-1 (AP-1) (1315 . AP-1/2&—2H H Jun.Fos fl ATF
T B P 2L ) SR AR T S TR 1500, e B AR TR A 1 I
ZKE (LPS) Wuidi . LA, T3 2 FHAH TR 1) SOAE S N 23 0%
¥ K7 «B (nuclear factor kappa B, NF-xB)®7, i% X -T-%
H& 8RS (INOS) 1 TNF-a%859, TNF-a &
— i Eh A B A E AL N T, e RS T 2 R
RIEFE o i TNF-a B 5 K 1) 5 3+ _EAG NF-«B Al
AP-1 FF J B 76 4 1) 25 & A7 m10, [A] 1k NF-xB 1 AP-1
REW5 7% TNF-a (05 5 . K BET S (SM) H[f4F 2%
T fie #0 H & LPS 4k P 1) Raw264.7 41 i FF MAP 3%

filf ERK1/2 . p38 I g (1) 3% 14 AT INK (1) 5% 12 16, AT
/0 AP-1 )i A1 1% LI R LA 3% 1 3 AL BE 2
MKKL yE M, R REE T 18 INOS % [H] f) 2 1A Sk 417
il NF-B 305 « LR, 4= 551 2 RE WA NF-<B
FAP-1 (135 P, #] TNF-a (%% 3%, WM& 23T 4 17F
H (K2).
322 BITHDHINF-xB, ML REREFHER HI L
HHE R NF-xB e % 4% 28 1 R TNF-a 136 5% . 7R/
b Y A A 1 40 PSR R, NF-xB g L0 1) 25 T 1B
BERNRiEERaREa. 23 B E S REE,
1B 4 1B W Bl 5 1R A4, I 3 2 1 g A okt A i, B
J B T G p65 I LA ¥ NF-xB, 5 5 p65 I 5. A )
NF-xB 5t 6 1 N\ 4H M A% 5 9 i 28 95 K 17 410 1) )3 3+
S TR 428 JEORE PR (1) 5 5191

RALTE (SI) & A — b B A 245 3105 M 0 B 28
aEY—r T, e R bUEA HUME RO IS
PRAE B, @ AR =) 3, 4- R EEFR (DHT) A
RGP R AE RO 120703 I T R 68 kb 41 i A%
P NF-B B 25 5, AT s JH i B A2 0 5, AT 9K
b GORE R P IR PR A o TR I AT A Y 4 B DS,
BRI 12 A4 & P R AT A B2 N T 25 b RORE VR T 7
3.3 MEMNIEH

2428 B (ultraviolet B, UVB) % 5t 38 i A= i i v
4. (reactive oxygen species, ROS) 14 % J Jik 20 43 fi1 41
J, AT R Tk B AR A LR R, 5 SO i e A A 7
(R FE S, 45105 4B MR R 7 (4n I B3 L & 5 R DNA), 72
A A JRE S H ) A0 P T IR 5T, |y
L E AL A (catalase, CAT). i E ALY B AL B (super-
oxide dismutase, SOD) A1 43 it H ik (glutathione, GSH)
R AR B S8 7RI 7 8 R el i ek b e k1B R
R Bk, P9 W% (malondialdehyde, MDA) i 7 /& 5 &5 W,
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Figure 2 The anti-inflammatory mechanisms of 3,4-dihydroxy-
toluene (DHT) and arctigenin
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% 1k (peroxisome proliferators-activated receptor,
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% % -2 (activator protein-2, AP-2) FIIL % & g & A
(low-density lipoprotein, LDL) [ i5. AP-2 i iE
J5R RN 27 B 1 A UL T LDL B /K At 7L BE S0k v (1) i
RS FE AR 2, AN AE L3 = AR 58 2 1) H
BRI, 171X 26 35 B (1 H R s 5 O I 8050 0 1) R 8
PIFHRE, AR5, TNF-a AE08175 55 5 2R H
Jii Fi7 44 0 43 b 4 ffl PR F--C-C 3 R iC 44 5 (cytokine-C-C
motif ligand 5, CCL-5) 1 5. 4% 4H il & 1k & -1 (mono-
cyte chemotactic protein 1, MCP-1), M ¥ 5 [ 41 fi
BN R 17 20 231889 i Bl {58 g 3 BUBR B RSP, M
&AW E E BN H] CCL-5 1 MCP-1 [ 1A, M ek 35
Jok B HEBTBREAR o

i LTk, & W E @ T i SREBP-1-¢ A1 C/
EBP [ 35, MU/ FAS 44 5%, 32t 1 T 8 AP-2 fl
LDL {5k, > 7 e B AE A & . 5 bR &
I BEHNH] CCL-5 Al MCP-1 (1R 1K, of38 AT JbE 5 Sk 11 fik
BEht. HIRAA, &6 EAEHENIGIK, SeE
JEJE re) 11 2R PR s R 1) A0 Joi

BT UL BRI EE 24, FEE R iR R
N0 BE U BE S MR 5 G, AL SE (SO)
F11 % I T o- U JER IR HH T T <6 81 B K A B8 IR 2 7
FEER Al 5 25 PR R S5 4k P, 49k 393 (SL)
FR) — Tl B F BRI 22 K SLP-4 R i i 1 — 5 A ELAF
FHAM N 2029 JF 48 9% 35 R 1 1 )58 (hepatitis B surface
antigen, HBsAg) A1 A\ 2. B4 iT %% 55 & e $iLJ& (hepatitis B
e antigen, HBeAg), M Ifii 2 2 fo v #5 11 1F P2,
4 IMNEERE

gk BRTIR, T3 BAT TV M R A 1 2 N M o
JigRE BT 2 PR AR 2R IR AR IR D iR B AR A
WA, X5 EEREA I A ER 2SS
Z A IEE AT B AN T 4y, JCH R B RS, %
FAEW S B PUR BRI g o7 A 4
IAER YA —ERIR R B H AR RERE,
RINEE (SI) K25 EE By 2 m, X fe 5 Kb &
AREEGEDEERETRAEYA R, W T &
TR &H W R EE8TE] - B AR P 98 BURA K
45k T (SL)B, A B BRI 25 I F R A &% .

TR IR, FEMEE AR, XK
PR T EERIEIRSH o 4 s R A 55 72 h
BRI — M, AR A — g 20274, |}
B SE NG T R A2, (HIE Ay B 2 B T 1
A HIE ML R AE B 7T . A, SR AR, A7)
AREMFEESFFERFARMIRER . BT T
B G 2 B B, BA 2 B2 BE P A 1
HE, TEARRA BIT R 24, i8N
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