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of total saponins from Achyranthes aspera L., providing experimental evidence for its treatment of inflammation. Methods The
total saponins of Achyranthes aspera L. were purified and prepared by ODS-AQ; after modeling of ammonia—induced acute
pharyngitis, rats were treated with corresponding drugs by gavage to evaluate the anti—inflammatory activities of the extract and
total saponins of Achyranthes aspera L; column chromatography, nuclear magnetic resonance spectroscopy (NMR), mass spectrometry
(MS), and other techniques were used to isolate, purify, and identify the main compounds in the total saponins of Achyranthes
aspera L.; a lipopolysaccharide —induced macrophage inflammation model was established to evaluate the anti —inflammatory
activity of various saponin monomers. Results The prepared total saponins of Achyranthes aspera L. reached a content of
81.8%; in the acute pharyngitis rat model, the total saponins and aqueous extract of Achyranthes aspera L. showed good anti—
inflammatory effects, significantly reducing the serum levels of IL-6, IL-1B, and TNF-a; six oleanane—type triterpenoid saponins
were identified as chikusetsusaponin IVa (1), chikusetsusaponin IVa butyl ester (2), calendulaside E (3), calendulaside E butyl
ester (4), chikusetsusaponin I (5), and chikusetsusaponin V (6). In vitro inflammation model indicated that the isolated triterpenoid
saponin monomers all exhibited varying degrees of anti—inflammatory effects. Conclusion This paper systematically demonstrates

for the first time that saponin components are the pharmacological material basis for the anti—inflammatory activity of Achyranthes

aspera L.. Compounds 2 and 4 with anti-inflammatory effects are ester first isolated from Achyranthes plants

(Keywords) Achyranthes aspera L.; antiinflammation; pharyngitis; triterpenoid saponin; chemical composition; isolation

and identification
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d, J=8.0 HZ, Gle-H-1), 542 (1H, brs, H-12), 4.98
(1H, d, J=7.4 Hz, GleA-H-1), 1.29 (3H, s, H-27),

1.053H, s, H-26), 0.97(3H, s, H-24), 0.93(3H, s,
H-23), 0.903H, s, H-29), 0.82(3H, s, H-25), °C NMR
(150 Hz, Pyridine-d5) é: 38.6 (C-1), 26.5 (C-2),
89.0(C-3), 39.4(C-4), 55.7(C-5), 18.4(C-6), 33.0
(C=7), 39.8(C-8), 47.9(C-9), 36.8(C-10), 23.3(C-
11), 122.7(C-12), 144.0(C-13), 42.0(C-14), 28.0(C-
15), 23.7(C-16), 46.9(C-17), 41.6(C-18), 46.1(C-
19), 30.7(C-20), 33.9(C-21), 32.4(C-22), 28.1(C—-
23), 16.9(C-24), 15.5(C-25), 17.3(C-26), 26.1(C—
27), 176.5 (C-28), 33.1 (C-29), 23.6 (C-30), 107.1
(GleA—C-1), 75.2(GluA-C-2), 77.6(GlcA-C-3), 73.2
(GleA-C—-4), 77.8 (GleA-C=5), 172.8 (GlcA-C-6),
95.5(Gle—C—1), 73.8(Gle—C-2), 78.6(Gle—C-3), 70.9
(Gle—C~4), 79.0(Gle-C-5), 62.0(Gle-C—6), LA FX0dE
5SCER14]— 3, B e AT 2 B Va,

AW 2. AEEHIRES . 'H NMR (600 MHz,
Pyridine—d5) 6: 6.30 (1H, d, J=8.2 Hz, Glc-H-1),
540 (1H, brs, H-12), 497(1H, d, J=7.5 Hz, GlcA-
H-1), 1.26, 1.24, 1.06, 0.94, 0.88, 0.86, 0.81(each
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3H, s), “C NMR (150 Hz, Pyridine—d5) &: 38.4
(C-1), 26.4(C-2), 88.8(C-3), 39.2(C-4), 55.5(C-5),
18.2(C-6), 32.9(C-7), 39.6(C-8), 47.7(C-9), 36.7
(C-10), 23.1(C-11), 122.6(C-12), 143.9(C-13), 41.8
(C-14), 28.0(C-15), 23.5(C-16), 46.7(C-17), 41.5
(C-18), 45.9(C-19), 30.6(C-20), 33.7(C-21), 32.3
(C-22), 27.9(C-23), 16.6(C-24), 15.3(C-25), 17.2
(C=26), 25.8(C-27), 176.2(C-28), 32.9(C-29), 23.4
(C=30), 107.1 (GleA-C-1), 75.1 (GleA-C=2), 77.7
(GleA —=C =3), 72.8 (GlcA —C -4), 77.7 (GlcA -C -5),
170.1 (GleA—-C—6), 95.5(Gle—C-1), 73.9(Gle-C-2),
78.6(Gle—-C-3), 70.8(Gle-C—4), 79.1(Gle-C-5), 61.9
(Gle—C—6), 64.7(~COOCH,), 30.5(-CH,), 19.0(-CH,),
13.5(-CHs) . LA 850805 55 SCHR[ 14— 3, B A
S+ Va T,

a9 3. Al AR, 'H NMR (600 MHz, Pyri-
dine-d5) & 5.01 (1H, d, J=7.7 Hz, GlcA-H-1), 1.30,
1.30, 0.99, 0.97, 0.96, 0.94, 0.79 (each 3H, s), '
NMR(150 MHz, Pyridine-d5) &: 38.3(C-1), 26.3(C—
2), 88.8 (C-3), 39.2(C-4), 55.5(C-5), 18.2(C-6),
32.9(C-7), 39.4(C-8), 47.7(C-9), 36.7(C-10), 23.4
(C-11), 122.3(C-12), 144.5(C-13), 41.9(C-14), 28.0
(C-15), 23.5(C-16), 46.4(C-17), 41.7(C-18), 46.2
(C-19), 30.7 (C=20), 33.9 (C-21), 32.9(C-22), 27.9
(C=23), 16.7(C=24), 15.2(C-25), 17.1(C-26), 25.9
(C-27), 180.0(C-28), 33.0(C-29), 23.5(C-30), 106.9
(GleA-C-1), 75.2(GlcA-C-2), 77.4(GlcA-C-3), 73.2
(GleA—C—4), 77.9(GleA-C-5), 173.0(GlcA-C—6), DA
RS SCER151—8, BUE B e AE B E,

4% 4.'H NMR (600 MHz, Pyridine—d5) &

546 (1H, brs, H-12), 498(1H, d, J=7.7 Hz, GlcA-
H-1); 1.30, 1.29, 0.99, 0.97, 0.95, 0.94, 0.80(each
3H, s); 0.76(3H, t, J=7.2 Hz, butyl-CH3) C NMR
(150 MHz, Pyridine-d5) &8: 38.4 (C-1), 26.4 (C-2),
88.8(C-3), 39.2(C-4), 55.5(C-5), 18.2(C-6), 32.9
(C-7), 39.4(C-8), 47.7(C-9), 36.7(C-10), 23.4(C-
1), 122.2(C-12), 144.6(C-13), 41.9(C-14), 28.0(C-
15), 23.5(C-16), 46.4(C-17), 41.7(C-18), 46.2(C-
19), 30.7(C-20), 33.9(C-21), 32.9(C-22), 27.9(C-
23), 16.6(C-24), 15.2(C-25), 17.1(C-26), 25.9(C-
27), 180.0 (C-28), 33.0 (C-29), 23.5 (C-30), 107.1
(GleA-C~1), 75.1(GleA-C=2), 77.0(GlcA-C-3), 72.8
(GleA=C—4), 77.7(GleA-C=5), 170.1 (GlcA-C—-6), 64.7
(~COOCH,), 30.6(-CH,), 19.0(~-CH,), 13.5(-CH,), DI
R HAE S SR 1413, USRS RAE BT E T,

&Y 5.1k, 'H NMR (500 MHz, CD,0D),
8 540 (1H, d, J=82 Hz, H-1'), 527 (I1H, t, J=3.6
Hz, H-12), 1.18(3H, s, H-27), 0.99(3H, s, H-23),
0.97(3H, s, H-30), 0.953H, s, H-24), 0.93(3H, s,
H-29), 0.83 (3H, s, H-26), 0.79 (3H, s, H-25), "
NMR (125 Hz, CD;OD), &: 38.4 (C-1), 27.5 (C-2),
76.9(C-3), 38.5(C-4), 55.4(C-5), 18.1(C-6), 32.1
(C=7), 39.3(C-8), 47.9(C-9), 36.7(C-10), 22.6(C-
1), 122.4(C-12), 143.5(C-13), 41.5(C-14), 26.5(C-
15), 23.1(C-16), 46.6(C—17), 41.2(C-18), 45.8(C-
19), 30.1(C-20), 33.5(C-21), 31.7(C-22), 27.3(C-
23), 14.9(C-24), 14.6(C-25), 16.3(C-26), 24.9(C-
27), 176.7 (C-28), 32.5 (C-29), 22.5 (C-30), 94.3
(Gle-C-1), 72.6 (Gle—C-2), 77.3 (Gle—C-3), 69.8
(Gle—C~4), 78.3(Gle-C-5), 61.0(Gle-C~6), LA %
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V50 wmol/L FIHE4H d NO & =AML 5 (P<0.05) ,

BITCH % NO IVERT . 78 50 wmol/L VTR 45
A LW R NO BB R 4 56 A0 SR
E THE>EmART E>T 2 Va THS S
H NSV, TRILE S,

4 +ig

A A D VY R M — IR DLAY R 2
FPI SR BB Z2 TR YT F MR RAELA o R
HRZE - A8 TRl 251, 25 e TERE R |
PRI 0 TR 2 DIRG9 HiE 3, 3%
2 PR IUA T BB R R A R AU A 4R
J T SR R IR IR AR SFAE TR T
PR AR PR AL, B AR AR K I 56k il 7
B AR R Z N RO A B iR & 2 =
WR FUPRZY 22—  TIAE Ve R PP 42 O TR I A A o
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