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Anti-inflammatory fraction and chemical constituents of Hosta plantaginea

QU Jiang-yuan', WANG Meng-yue', WANG Chun-ming', ZHONG Guo—yuez, LI Xiao-bo'
1. School of Pharmacy, Shanghai Jiao Tong University, Shanghai 200240, China
2. Chongqing Academy of Chinese Materia Medica, Chongqing 400065, China

Abstract: Objective To screen the active fraction with anti-inflammatory effect of Hosta plantaginea and study the chemical
constituents of the active fraction. Methods Different polar fractions were prepared by extraction with organic solvents. Their
anti-inflammatory effects were evaluated by mice models treated by acetic acid-induced celiac capillary permeability and cotton
pellets-induced granuloma. The constituents of active fraction were purified by chromatographic methods and identified by
physicochemical properties and spectral data. Results The ethyl acetate fraction could significantly inhibit the reinforce of celiac
capillary permeability and the cotton pellets granuloma. Ten compounds were isolated from the ethyl acetate fraction and identified as
docosanol (1), B-sitosterol (2), stigmasterol (3), (25R)-2a,3B-dihydroxy-5a-spirostane-9(11)-en-12-one (4), daucosterol (5),
(25R)-20,3B-dihydroxy-5a-spirostane-9(11)-en-12-one-3-0-{ O-B-D-glucopyranosyl-(1—2)-O-[B-D-xylopyranosyl-(1—3)]-O-B-D-
glucopyranosyl-(1—4)-p-D-galactopyranoside} (6), kaempferol 3-O-(2"-O-B-D-glucopyranosyl)-p-D-rutinoside (7), kaempferol 3-O-
B-D-rutinoside-7-O-B-D-glucopyranoside (8), (25R)-2a,3B,12p-trihydroxy-5a-spirostane 3-O-{O-a-L-rhamnopyranosyl-(1—2)-p-D-
galactopyranoside} (9), and (25R)-20,, 3B-dihydroxy-5a-spirostane 3-O-{O-B-D-glucopyranosyl-(1—4)-p-D-galactopyranoside} (10).
Conclusion The ethyl acetate extract was the anti-inflammatory fraction of H. plantaginea. Compounds 1—10 were isolated from H.
plantaginea for the first time, and compound 10 is a new natural product.
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16.5 g/kg) 539 ig 4725 20 mL/kg, HEL:45245 5 d.
KRGS ThE, &R iv 0.5% SO A LR
7K 0.2mL/H, 7Rl ip 0.6%0E5#R 0.2 mL/H, 20 min
Ja R FAESE, ip 5 mL AEBEERIK, B RUEES, BY
FFIEN, ARSI, 3 000 r/min #5010 min, Y
IEWCT 0O 590 nm s, DAOGEE (4D
For /NI B0 R EE D, SR SPSS 16.0
BATHAT RN T =R, SRR, IR A
M2 LR = AL SRR TR B w418y
RE W AN B A0 L T B P v, TR SR
s s, WA 1.
x1 FECERERSRMERML/NREREEMRMEEE

RN (x+s,n=10)

Table 1 Effects of ethanol extract and fractions

from H. plantaginea on celiac capillary

permeability in mice (x+s,n=10)

4 5l FE/(gkg ™) Y
A - 0.57+0.14
A 16.5 0.45+0.09"

33.0 0.3940.12"
B 16.5 0.40+0.12"
33.0 0.3140.10"
C 16.5 0.52+0.11
33.0 0.46+0.13
D 16.5 0.48+0.08
33.0 0.43+0.10"
Bt I JE A 0.025 0.28+0.07"

Ha i P<0.05 TP<0.01, %2

"P<0.05 “"P<<0.01 vs blank group, Table 2 is same
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(xts,n=10)
Table 2 Effects of ethanol extract and fractions
from H. plantaginea on cotton pellets
granuloma in mice (x+s,n=10)

4 A FE/(gkg ") %+ i /mg
A - 26.4+5.5
A 16.5 20.7+5.1°

33.0 16.5+4.8"
B 16.5 19.6+3.4"
33.0 153442
C 16.5 23.1£5.0
33.0 21.6+43
D 16.5 23.6£3.9
33.0 2277446
BERRIK JEAa 0.025 1324317

2301 SEdifh BER ZEEHAr 100 g SRERREE
W CEUT-HEERREEVEG, TLC Ky, & IFHI RV
Uy, T RO CRlUi-FEVEND . B
e CREE, &U7-FEEveli ) BLA RP-HPLC
#% (LG ATENAD, #3454 1(8 mg).2(12 mg).
3 (15mg). 4 (435mg). 5 (18 mg). 6 (500 mg).
7 (281 mg)~ 8 (9 mg). 9 (220 mg). 10 (130 mg).
232 Hif%E

a1 AR Chi. 'H-NMR (500
MHz, CDCL3) 6: 0.89 (3H, t, J = 7.0 Hz, H-22), 1.25
(38H, m, H-3~21), 1.57 (2H, m, H-2), 3.64 (2H, t,
J=6.5Hz, H-1). "C-NMR (125 MHz, CDCl3) 8: 61.1
(C-1), 34.8 (C-2), 21.7 (C-21), 14.6 (C-22). EI-MS
m/z: 326 [M]", 311, 280, 251, 237, 195, 181, 167, 153,
125, 111, RMEERT G KBEN TGS PIIRRAE .
LBl 5 ek A, (A1 e =t
el

&Y 2. AtER GG, BAMT N5k,
10%Mi IR - £.1% 2 (4 4 21 €8,  Libermann-Burchard J%
MM, TLC AT AL B-45 B BEX i — 3. PRtk
B 2 ek B B

Ew 3. AtEErah AR , ESI-MS m/z: 412
[M]". Libermann-Burchard 2% 2 FH1E, 10%% 8-
LT B0l e 4 (5, PC-NMR (125 MHz, CDCl3) i
ol 5 5ok — 3, TLC 47 0 5 SR S —
H, MAL S 3 %

Y 4: AR CFEE, 7F254 nm R
P . ESI-MS m/z: 443 [M—H] . 'H-NMR (500

MHz, CsDsN) 6: 5.98 (1H, br s, H-11), 3.59 (1H, dd,
J =10.5, 3.4 Hz, H-26a), 3.46 (1H, dd, J = 10.5, 10.5
Hz, H-26b), 1.02 (3H, s, Me-18), 0.88 (3H, s, Me-19),
1.36 (3H, d, J = 6.8 Hz, Me-21), 0.71 (3H, d, J = 5.0
Hz, Me-27). C-NMR (125 MHz, CsDsN) &: 44.9
(C-1), 72.6 (C-2), 75.8 (C-3), 36.5 (C-4), 44.1 (C-5),
27.7 (C-6), 32.0 (C-7), 36.5 (C-8), 170.6 (C-9), 40.9
(C-10), 119.8 (C-11), 204.0 (C-12), 51.2 (C-13), 52.5
(C-14), 31.6 (C-15), 79.9 (C-16), 54.3 (C-17), 15.8
(C-18), 19.4 (C-19), 42.8 (C-20), 13.6 (C-21), 109.2
(C-22), 31.8 (C-23), 28.9 (C-24), 30.3 (C-25), 66.7
(C-26), 17.0 (C-27). W.AEW 4 558K (25R)-20,3B-
TRRAE-Sa- IR HS e-9(11)-Hi-12- 1

WEDS: AR (FED, 10%6R- 2.1 7.
BRI, Molish b 2 BHPE, SilE Mg
AT E AR RE (58 MULAY 5 % i
IR E

WEY 6: AMENS (HED, 75254 nm N f
Peo BRIKM PRI A 4. FIARE . AHE &
F B . ESI-MS m/z: 1061 [M—H] . "H-NMR (500
MHz, CsDsN) d: 5.96 (1H, br s, H-11), 4.91 (1H, d,
J=17.6Hz, H-1"), 5.18 (1H, d, J = 8.0 Hz, H-1"), 5.60
(1H, d, J = 7.8 Hz, H-1""), 527 (1H, d, J = 7.8 Hz,
H-1""), 3.61 (1H, dd, J = 10.6, 3.0 Hz, H-26a), 3.47
(1H, dd, J = 10.6, 10.6 Hz, H-26b), 0.99 (3H, s,
Me-18), 0.91 (3H, s, Me-19), 1.40 (3H, d, J = 6.7 Hz,
Me-21), 0.70 (3H, d, J = 5.7 Hz, Me-27). *C-NMR
(125 MHz, CsDsN) o: 43.5 (C-1), 69.9 (C-2), 83.8
(C-3), 33.9 (C-4), 42.8 (C-5), 27.9 (C-6), 32.7 (C-7),
36.3 (C-8), 171.0 (C-9), 40.1 (C-10), 118.9 (C-11),
203.7 (C-12), 51.6 (C-13), 53.3 (C-14), 31.9 (C-15),
79.3 (C-16), 54.5 (C-17), 15.5 (C-18), 19.2 (C-19),
42.8 (C-20), 13.4 (C-21), 108.5 (C-22), 31.9 (C-23),
29.8 (C-24), 30.8 (C-25), 66.0 (C-26), 17.1 (C-27),
102.4 (C-1"), 73.2 (C-2"), 75.8 (C-3"), 79.8 (C-4"), 75.7
(C-5"), 59.5 (C-6), 103.3 (C-1"), 81.6 (C-2"), 88.1
(C-3"), 69.4 (C-4"), 77.6 (C-5"), 61.0 (C-6"), 103.1
(C-1"), 76.3 (C-2""), 78.1 (C-3""), 71.1 (C-4""), 78.5
(C-5"), 61.3 (C-6"""), 105.1 (C-1""), 75.4 (C-2""""), 78.7
(C-3""), 70.3 (C-4""), 67.0 (C-5""). LA % 55 SCik
AR, (A 6 %N (25R)-2a,3B- FRE-
Sa- 42 {55 %¢-9(11)-4i-12-8  3-O-{O-B-D- L i 7 45
B 5L -(152)-O-[B-D- 1tk W AW i -(1—3)]-0-B-D- ik
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MR ] 26 B 3 -(1—4)-B-D-ML R = FLBH AT )

WEY 7. vtk (FEE, 7E254 nm
%6, ESI-MS m/z: 755 [M—H] . 'H-NMR (500
MHz, DMSO-ds) 6: 6.03 (1H, d, J = 2.0 Hz, H-6),
6.21 (1H, d, J= 2.0 Hz, H-8), 7.94 (2H, d, J = 8.5 Hz,
H-2', 6), 6.86 (2H, d, J = 8.5 Hz, H-3', 5), 5.38 (1H,
d, J=6.0 Hz, H-1"), 436 (1H, s, H-1""), 0.99 (3H, d,
J=6.0 Hz, Me-6""), 4.56 (1H, d, J= 7.0 Hz, H-1"").
BC-NMR (125 MHz, DMSO-dq) J: 156.7 (C-2), 133.0
(C-3), 176.8 (C-4), 161.1 (C-5), 99.4 (C-6), 164.1
(C-7), 94.1 (C-8), 156.2 (C-9), 104.0 (C-10), 120.9
(C-1"), 130.7 (C-2', 6"), 159.9 (C-4), 115.2 (C-3', 5),
100.2 (C-1"), 86.5 (C-2"), 76.9 (C-3"), 70.3 (C-4"),
75.2 (C-5"), 66.6 (C-6"), 100.7 (C-1""), 71.8 (C-2"),
70.1 (C-3""), 72.4 (C-4""), 68.3 (C-5""), 17.7 (C-6""),
103.1 (C-1""), 73.9 (C-2""), 76.2 (C-3""), 70.7 (C-4""),
77.2 (C-5""), 61.1 (C-6""). LA L Hdfs 15 ek — a5,
& 7 %58 ALY 3-0-(2"-O-B-D- Wi #6725 B
HE)-B-D-ZEA BT -

teE) 8: A (HEE), 7F254 nm N
P . ESI-MS m/z: 755 [M—H] . 'H-NMR (500
MHz, DMSO-ds) d: 6.18 (1H, d, J = 2.0 Hz, H-6),
6.40 (1H, d, J= 2.0 Hz, H-8), 7.96 (2H, d, J = 8.5 Hz,
H-2', 6), 6.88 (2H, d, J = 8.5 Hz, H-3', 5), 5.48 (1H,
d,J=7.2Hz, H-1"), 5.03 (1H, d, J= 7.0 Hz, H-1""),
4.45 (1H, s, H-1""), 1.02 (3H, d, J = 6.2 Hz, Me-6"").
BC-NMR (125 MHz, DMSO-dq) &: 157.0 (C-2), 133.0
(C-3), 177.6 (C-4), 159.9 (C-5), 98.2 (C-6), 162.8
(C-7), 94.6 (C-8), 156.2 (C-9), 104.9 (C-10), 120.8
(C-1"), 130.8 (C-2', 6"), 159.3 (C-4"), 115.1 (C-3', 5"),
101.4 (C-17), 74.5 (C-2"), 76.4 (C-3"), 70.5 (C-4"),
75.2 (C-5"), 66.2 (C-6"), 100.7 (C-1""), 70.7 (C-2""),
69.5 (C-3""), 71.7 (C-4""), 68.9 (C-5"), 17.3 (C-6""),
100.0 (C-1""), 73.5 (C-2""), 76.1 (C-3""), 69.0 (C-4""),
76.5 (C-5""), 60.1 (C-6"")o LA F%5cdhs 15 3c ik —#,
G 8 % 5e Ml 245y 3-0-B-D-25 F BiFE-7-0-B-D-
LR ] % B 1

e 9. s (HEE. ESI-MS m/z: 755
[M—H] . 'H-NMR (500 MHz, CsDsN) &: 5.04 (1H,
d, J = 7.4 Hz, H-1'), 6.27 (1H, d, J = 1.0 Hz, H-1"),
1.63 3H, d, J = 6.3 Hz, Me-6"), 3.59 (1H, dd, J =
10.5, 2.5 Hz, H-26a), 3.53 (1H, dd, J = 10.5, 10.5 Hz,
H-26b), 1.09 (3H, s, Me-18), 0.90 (3H, s, Me-19), 1.47

(3H, d, J = 6.1 Hz, Me-21), 0.71 (3H, d, J = 5.4 Hz,
Me-27). “C-NMR (125 MHz, CsDsN) &: 46.5 (C-1),
70.2 (C-2), 85.1 (C-3), 33.9 (C-4), 45.4 (C-5), 28.4
(C-6), 31.8 (C-7), 33.8 (C-8), 54.9 (C-9), 37.3 (C-10),
31.4 (C-11), 79.5 (C-12), 46.7 (C-13), 56.1 (C-14),
324 (C-15), 80.3 (C-16), 63.1 (C-17), 11.0 (C-18),
13.8 (C-19), 42.0 (C-20), 15.1 (C-21), 109.3 (C-22),
31.7 (C-23), 29.0 (C-24), 30.8 (C-25), 67.2 (C-26),
17.1 (C-27), 102.0 (C-1'), 76.1 (C-2'), 76.9 (C-3"),
70.7 (C-4"), 77.9 (C-5"), 60.4 (C-6"), 101.9 (C-1"), 72.8
(C-2"), 73.0 (C-3"), 74.1 (C-4"), 69.3 (C-5"), 18.7
(C-6")o UL E 53k —5", (e 9 %N
(25R)-20,3B,12B- = FEHE-5a- MR {55 45t 3-O-[O-a-L-lL
W B 2B - (152)-B-D-nk i > FUBE T

wAEW10: g (REE. BESI-MS m/z: 755
[M—H] . 'H-NMR (500 MHz, CsDsN) J: 4.90 (1H,
d, J = 7.6 Hz, H-1"), 5.24 (1H, d, J = 7.6 Hz, H-1"),
3.60 (1H, dd, J=10.2, 3.7 Hz, H-26a), 3.52 (1H, dd,
J=10.2, 10.2 Hz, H-26b), 0.84 (3H, s, Me-18), 0.73
(3H, s, Me-19), 1.15 (3H, d, J =7.2 Hz, Me-21), 0.70
(3H, d, J = 5.8 Hz, Me-27). “C-NMR (125 MHz,
CsDsN) d: 45.9 (C-1), 70.7 (C-2), 85.1 (C-3), 34.6
(C-4), 45.0 (C-5), 28.3 (C-6), 32.5 (C-7), 34.0 (C-8),
54.9 (C-9), 36.1 (C-10), 21.8 (C-11), 39.9 (C-12), 40.4
(C-13), 56.7 (C-14), 32.7 (C-15), 81.4 (C-16), 63.1
(C-17), 16.9 (C-18), 13.8 (C-19), 42.5 (C-20), 14.8
(C-21), 109.6 (C-22), 32.0 (C-23), 29.0 (C-24), 31.1
(C-25), 66.5 (C-26), 17.1 (C-27), 101.5 (C-1"), 73.5
(C-2), 76.0 (C-3"), 81.5 (C-4"), 76.3 (C-5'), 613
(C-6"), 107.0 (C-1"), 75.6 (C-2"), 78.4 (C-3"), 72.7
(C-4"), 78.0 (C-5"), 63.4 (C-6"). LA FHHli 55 3Cilik—
FM, AW 10 %584 (25R)-20,3B- —FEHE-50-12
WE St 3-O-[O-B-D-NEM 1% Bl 55-(1—4)-B-D-NHERg
FUBELT], B =)
3 g

Hr, AR S A A PR EERRAR S
W2 NI . BB ZFERANY), £
PN, ERIAI RS2 2 N T30 Wk
P Il AREE 2 B RAE VRTT . AAEFRUAPT RAE A
HF ), 0 B AN R PR SR HEAT T IR . Sk
RRW, TR SRS E R AR A
W8 PRI FRIE 5 AR ST AT TR TR LT AT
PN RAEBI B BEEIE . B, B 2



¢ ¥ % Chinese Traditional and Herbal Drugs

Bk F2H01142H e221

BEEB AL IR0 57 B o (A 1 — 2 ET
BERR SR S T 10 ANaksy, o

(25R)-20,3B- - FE Hk-50- B2 E {55 JE-9(11)- 45 - 12-1il

(25R)-20,3B- — ¥£ 3 -S0- W2 HE {55 K¢ -9(11)- i -12- il

3-O-{O-B-D- ke 75 %l H-(1—2)-O-[ B-D-ML g A B

F-(1—3)]-O-B-D- L i i % 4 FE-(1—4)-B-D-Ek g -

UL 1IZ8) 3-0-(2"-O-B-D- Wi 6 46 B 35 ) - B-

D-ZEFBEE . (25R)-20,3B,12B- = 4 Ka-50- B2 i 55 45¢

3-0-[O-0-L- N IR B 2 Bl -(1—2)-B-D- ML i == L B

H1F(25R)-20,3B- 4 H:-50-02TiE i k¢ 3-0-[0-B-D-

NbE P 6 25 % 5K -(1—4)-B-D- 1k MR 1= LBl 77 ] 1) 5t 2%

Ky NEBEEIR LWL L E . DAL B2

BRI, AP R AW R A B PR

PEUSTOL, b3k 5 AN T A BB 3% P

gy, HAERNEAEE— DT .
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