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ABSTRACT

Objectives : This study was intended to compare genetic differences and anti-oxidative effects of
Achyranthis Japonicae Radix, Achyranthis Bidentatae Radix and Cyathulae Radix.

Methods : The genetic differences of Achyranthis Japonicae Radix, Achyranthis Bidentatae Radix and
Cyathulae Radix were observed with RAPD analysis. Anti-oxidative effects of Japonicae Radix,
Achyranthis Bidentatae Radix and Cyathulae Radix were investigated.

Results : 1. As the result of RAPD analysis, Achyranthis Japonicae Radix was found to be genetically
similar with Achyranthis Bidentatae Radix.

2. There was a little difference in the DPPH free radical scavenging activity, lipid peroxidation inhibiting
activity, SOD activity of Achyranthis Japonicae Radix, Achvranthis Bidentatae Radix and Cyathulae Radix.
Generally, Achyranthis Japonicae Radix was found to have stronger effect than the others.

Conclusions : Achyranthis Japonicae Radix and Achyranthis Bidentatae Radix were genetically similar.
Achyranthis Japonicae Radix, Achyranthis Bidentatae Radix and Cyvathulae Radix all exhibited

anti-oxidative action.
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1) RAPD(random amplification of polymorphic
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Table. 1. Nucleotide Seauence of Primer

Number Sequence Number Sequence
5-CAG GCC CTT
N-8001 N-8004 5-TCG GCG ATA G-3
c-3
5-CAA TCG CCG 5-GAA ACG GGT
N-8002 N-8005
T-3 G-3
5-AGG GGT CTT
N-8003 N-3006 5-AGC CAG CGA A-3
G-3
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Fig. 1. Procedure of various solvent fractions from decoction
extract and 80% EtOH extracts from AJR, CR, ABR
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Fig. 2. RAPD profiles obtained from AJR, CR, ABR

AJR ; Achyranthis Japonicae Radix, CR ; Cyathulae Radix, AR
Achyranthis Bidentatae Radix (M . 100bp DNA lader, A : CAG
GCC CTT C and CAA TCG CCG T, B CAG GCC CTT C and
AGG GGT CTT G, C: CAG GCC CTT C and TCG GCG ATA
G, D ; CAG GCC CTT C and GAA ACG GGT G, E ; CAG GCC
CTT C and AGC CAG CGA A)
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Table 2. Scavenging Activity of Achyranthis Japonicae Radix,
Cyathulae Radix and Achyranthis Bidentatae Radix on DPPH

Free Radical
Extracts | % AJR CR ABR
14 495109 249109 325106
decoction | 5| 680106 387113 400105
1 564109 353103 401111
R 618:20 193406 15607
5 672106 3.3t06 271419
Water 1 504120 13025 46312
Room | 1 519:02 163122 2214
5 53.1£14 524¢14 %8108
Temperature
i 315t15 75105 £50£02
Water
v | 719£10 334107 517405
5 790:01 510602 410:07
EOH 1 176¢11 32101 193:25
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awe 114 %9418 X%6:21 465413
5 796109 462106 R89125

ELOH 1 %6303 30.1:07 04121
s L 806 378413 549807

B 791104 305102 33509

EtOH 1 38506 20t1.1 159408
0% 11 739:0.1 90:54 321416

5 74103 383103 201102

MeOH 1 483111 0909 280103
e |1 7404 471405 399:05

5 716103 478105 2.4:05

MeOH 1 546407 278:11 324104
06 |1 794£02 467404 492120

5 826404 467407 411103

MeOH 1 40.1:04 %0104 332:0.1

The extracts of Achyranthis Japonicae Radix, Cyathulae Radix
and Achyranthis Bidentatae Radix were reacted with DPPH
for 30 minutes at room temperature and the scavenging
activity was measured in the absorbance at 517nm. The
values are the mean + SD of three independent experiments.
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Table 3. Yield of Various Extracts from Achyranthis Japonicae
Radix

100% | 809 | 90% | 100% | 80% | 50%

EtOH | EtOH | EtOH | MeOH | MeOH | MeOH

Yield(%
Vi 2496\ 24%| 46%| 109% | 2% | 30% | 14% | 4% | 2%
(50g)

The values are the percentage of the yield of the extracts
from Achyranthis Japonicae Radix under various conditions.
RT 5 room temperature

DPPIN radical
seaveaging antivily (%)

Extract

Fig. 3. Scavenging activity of various extract from Achyranthis
japonicae radix on DPPH free radical.

The extracts from Achyranthis Japonicae Radix were reacted with
DPPH for 30 minutes at room temperature and the scavenging
activity was measured in the absorbance at 517nm. Values are the

means * SD of three independent experiments. RT : room

temperature
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Table 4. Yield of Various Extracts from Cyathulae Radix
100% | 80% | 30% | 100% | 0% | 50%

Dec | 37C | RT
EtOH | EtOH | EtOH | MeOHl | MeOH | MeOH

209% | 3% | 42% | 10% | 34% | 40% | 4% | 30% | 32%

The values are the percentage of the vield of the extracts
from Cyathulae Radix under various conditions.
RT : room temperature
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Fig. 4. Scavenging activity of various extract from Cyathulac
radix on DPPH free radical.

The extracts from Cyathulae Radix were reacted with DPPH for
30 minutes at room temperature and the scavenging activity was
measured in the absorbance at 517nm. Values are the means +

SD of three independent experiments. RT ; room temperature
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Table 5. Yield of Various Extracts from Achyranthis
Bidentatae Radix

100% | 80%
100% | 80% | 500 0%
Dec | 37T | RT MeO | MeO
EtOH | EtOH | EtOH MeOQIl
H H

Yield(%)
/ 2006 | 46% | 36% | 10% | 3496 | 329 | 22% | 4% | 42%
(30g)
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The values are the percentage of the vield of the extracts
from Achyranthis Bidentatae Radix under various conditions.
RT ; room temperature
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Extract

Tig. 5. Scavenging activity of various extract from Achyranthes
bidentatae radix on DPPH free radical.

The extracts of Achyranthis Bidentatae Radix were reacted with
DPPH for 30 minutes at room temperature and the scavenging
activity was measured in the absorbance at 517nm. Values are the

means + SD of three independent experiments. RT : room

lemperature
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100/o MeOH, 80% MeOH, 50% MeOH) &89
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YA AT B8 HRAR 4E % DPPH
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Table 6. Scavenging Activity of Various Fractions of
Decoction or 80% EtOH Extracts from Achyranthis Japonicae
Radix, Cyathulae Radix and Achyranthis Bidentatae Radix on

DPPH Free Radical

Decoction

AJR CR
10 544403 | 725156
Tolal ex.| 5 |742104 | 644132
1 [608:0.1] 378t14
10 | 346447 | 426419
Hexane 5 | 364:53 1 489101
1 1397429 | 363+37
Ethyl | 10 [65621.4] 711207
5 } 714105 | 61.1:23
ether 1) 1430412 | 461461
10 | 686420 | 712404
EtOAc 5 | 763422 | 730104
1 137810 | 42919
10 | 843404 | 75.2¢08
n-BuOIl | 5 | 789215 657127
1 1482412 361122

8096 EtOH
AR CR

5107 | 2804089
81901 | 46813
501118 | 402103
427135 | 346430
371443 | 223:86
366117 | 220423
70.1:15 | 60.7:03
76.7:07 | 489:14
82407 | 332456
75314 | 603112
826405 | 491114
665:08 | 349413
025 | 601140
87.140.7 | 623101
695122 | 307150

Fraction | %
ABR

371101
M7:03
44.210.1
34923
41.1:02
367124
68.8:0.3
442101
305143
69.4£04
485104
34037
679106
42.8:0.2
389118

ABR

44206
361405
229111
232:10
147429
16.2¢1.1
355424
471104
245107
50.740.7
49.2139
88105
33.7¢88
513464
276402
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Aqueo | 10| B7+33 | 76707 | 758:02 | 81.3:06 | 495414 | 45744
5| 58104 | 688:14 | 55212 | 764323 | 400413 | 265128
us 11430422 42312 | 414432 | 437:03 | 231472 | 2917

Various fractions of decoction and 80% EtOH extracts from
Achyranthis Japonicae Radix, Cyathulae Radix and
Achyranthis Bidentatae Radix were reacted with DPPH for 30
minutes at room temperature and the scavenging activity was
measured in the absorbance at 517nm. The values are the
mean + SD of three independent experiments.

1) 4 Met

HiE ARHG FAo] o Bul(n-hexan, ethyl
acetate, ethyl ether, n-butanol, H20)S o]&3}]
WAdos 28 @ ¥ DPPH 27458 243 2
3} ethyl acetate, n-butanol &4 ¥& DPPH 4

< K Table 7, Fig. 6).

Table 7. Yield of Various Fractions of Achyranthis Japonicae
Radix Decoction

n-Hexa Ethyl n-BuO Aqueou
EtOAc
ne ether H s
eld(%
Y 25% 5% 5% 10% 70%
(2g)

The values are the percentage of the yield of various
fractions of Achyranthis Japonicae Radix decoction extract.

n=-BuOH

010% 5% O1%

/o‘*
(‘O b
50t :
10}
T2
10 ¢ .
4] l .

Hexane  Ethylether  EtOAc
Fraction extract

100 :
G0 ;
=80 P

Total ex. Adueous

Fig. 6. Scavenging activity of various fractions of Achyranthis
Japonicae Radix decoction on DPPH free radical.

The fraction extracts of Achyranthis Japonicac Radix decoction
were reacted with DPPH for 30 minutes at room temperature and
the scavenging activity was measured in the absorbance at 517nm.

Values are the means + SD of three independent experiments.

2) N4k Mgl
i Agdsg 4ol 2 fvll(n-hexan,

ethyl acetate, ethyl ether, n—butanol HZO)E ol§
st @Aldow B3 3 % DPPH A4S 2%

oL



R WA D NAEe AdllA T ulw 4T 161

3l A3} ethyl acetate, n-butanol, aqueous ZoljA]
7V% %2 DPPH 2A&& Yl AHTable 8 Fig.
7.

Table 8. Yield of Various Fractions of Cyathulae Radix

Decoction
n-Hex|  Bthyl nBuO[  Aqueoul
EtOAc
ane ether H s

Yield(

%Y 25% 5%
|

The values are the percentage of the vyield of various
fractions of Cyathulae Radix decoction extract.

5% 0% &%

D104 B5% Q1%

Totat ex. Hexane Ethyl ether EtOAc n-BuOH Aquepus
Fraction extract

Fig. 7. Scavenging activity of various fractions of Cyathulae
Radix decoction on DPPH free radical.

The fraction extracts of Cyathulae Radix decoction were reacted
with DPPH for 30 minutes at room temperature and the
scavenging activity was measured in the absorbance at 517nm.
Values are the means = SD of three independent experiments.

3) Wt MerH

Al RIS F4o] o2  §vl(n-hexan,
ethyl acetate, ethyl ether, n-butanol, H20)Z o|-&
3t gAXoz ¥3 3 ¥ DPPH &A% 33
3t ZAxl ethyl ether, ethyl acetate, n-butanol,
aqueous =N E& DPPH 2A4% S HYtHTable
9, Fig. 8).

Table 9. Yield of Various Fractions of Achyranthis Bidentatae

Radix Decoction
n—Hexa—I Ethyl n-BuOQ Adqueou
EtOAc
ne ether H s
Yield(%
1 0.5% 5% 5% 125% 80%
(20g)

The values are the percentage of the yield of various
fractions of Achyranthis Bidentatae Radix decoction extract

O10% 5% Q1%

W o= W @ N o
o3 583528 e
s N

N

Total ex. Hexane Ethyl ether EtOAc n-BuCH Agueous

Fraction extract

Fig. 8 Scavenging activity of various fractions of Achyranthis
Bidentatae Radix decoction on DPPH free radical

The fraction extracts of Achyranthis Bidentatae Radix decoction
were reacted with DPPH for 30 minutes at room temperature and
the scavenging activity was measured in the absorbance at 517nm.

Values are the means t SD of three independent experiments.

4) FBe| 80% EtOH &2

ARkol 80% EtOH F2EE& I4° d& 84
(n-hexan, ethyl acetate, ethyl ether, n-butanol,
H20)E ol &3t @Ades #8 & ¥ DPPH &

=& 243 A7 total ex, ethyl acetate,
n-butanol =94 ¥& DPPH AA%S 2o
(Table 10, Fig. 9).

Table 10. Yield of Various Fractions of 80%EtOH Extract
from Achyranthis Japonicae Radix

n-Hexa Ethyl n-BuO Aqueou
EtOAc
ne ether H s
Yield(%
Y 5% 5% 5% 10% 55%
g)

The values are the percentage of the yield of various
fractions of 80% EtOH extract from Achyranthis Japonicae
Radix.

010% B5% O1%

Total ax n=BuOH  Aquecus

Fraction extract

Fig. 9 Scavenging actvity of various fractions of B0%EtOI1
extract from Achyranthis Japonicae Radix on DPPH free radical.
The fraction of Achyranthis Japonicae Radix 80%EtOH extract

were reacted with DPPH for 30 minutes at room temperature and

; was measured in the absorbance

syonging ac
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Values are the means ¢+ SD of three independent experiments.

5 4B 80% EtOH &8

4K 80% EtOH F&& F4o] t& £u)
(n-hexan, ethyl acetate, ethyl ether, n-butanol,
H20)E °| 83t dAFe2 23 3 ¥ DPPH &

& =% A ethyl ether, ethyl acetate,
n-butanol FelA 74 =& DPPH AA%S UEl
U tK(Table 11, Fig. 10).

Table 11. Yield of Various Fractions of 80%EtOH Extract
from Cyathufae Radix

n-Hexan Ethyl n-Bu® Aqueou
EtOAc
e ether H s
Yield(%6)/
5% 5% 5% 125% 65%
g

The values are the percentage of the yield of various
fractions of 80% EtOH extract from Cyathulae Radix.

Dios M5% B1%

Fig. 10. Scavenging activity of various fractions of S0%E(OH
extract from Cyathulae Radix on DPPH free radical.

The fraction extracts of Cyathulae Radix 80% EtOH were reacted
with DPPH for 30 minutes at room temperature and the
scavenging activity was measured in the absorbance at 517nm.

Values are the means ¢+ SD of three independent experiments.

6) 4B 80% EtOH F&&

B4 80% EtOH F5E-& I4o] & 4+
(n-hexan, ethyl acetate, ethyl ether, n-butarol,
H20)E ¢]43le @Ades 28 3 3 DPPH &
AsE ZA3 AT ethyl ether, ethyl acetate,
n-butanol 94 7} ¥£& DPPH AA%L de}
WAt Table 12, Fig. 11).

Table 12. Yield of Various Fractions of 80%EtOH Extract
from Achyranthis Bidentatae Radix

Ethyl n-BuQ Aqueou
n-Hexane EtOAc
ether H s
Yield(%)/
5% 5% 5% 125% 0%
(Xg)
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The values are the percentage of the vyield of various
fractions of 80% EtOH Extract from Achyranthis Bidentatae
Radix.

tion extract

Fig. 11. Scavenging activity of various fractions of 80%EtOH
extract from Achyranthis Bidentatae Radix on DPPH free radical

The fraction extracts from Achyranthis Bidentatae Radix
80%EtOH were reacted with DPPH for 30 minutes at room
temperature and the scavenging activity was measured in the
absorbance at 517nm. Values are the means * SD of three

independent experiments.

4. A3huk-3 A&

1) TBARO| ot X|ZDpiHE MY AM=

RE A 2 4o A9y 80% EtOH
FZE9A total extract®} n-BuOH E3EL 10%
9} 1%8 343t linoleic acide) XA#AEE A
& JAse EHE S riTable 13).

Table 13. Inhibitory Effects of AJR, CR, ABR Against Linoleic
Acid Peroxidation

% Decoction ex. 80% EtOH ex.
2138 65.1:0.7
N 72
1 37359 19565
IRTe 6.:8:110 641481
Total ex. R %7118 541468
I 72350 R24220
ABR 410434 4374110
1€ 682191 730135
AR 447135 514187
n~BuOH w X 712455 618152
fraction 1 549131 50681
i€ 631472 489152
ABR 458187 560121

Antioxidative activity against lipid acid peroxidation of the
decoction and the 80% EtOH extract of Achyranthis
Japonicae Radix, Cyathulae Radix and Achyranthis Bidentatae
Radix was measured by TBA (2-thiobarbituric acid) method
using linoleic acid.

AJR ; Achyranthis Japonicae Radix

CR ; Cyathulae Radix

ABR ; Achyranthis Bidentatae Radix

Values are the means = SD of three independent
experiments.
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(1) Decoction extract

AR AR, g ARgd g A"
n-BuOH 2352 10%9 1%2 3AslY  linoleic
acid9 AAFRsE YL JAse aHE A
g A7} 10%904 1%e Histe] AR Hoz FL& o
A 38 nYon HAgtdlo] 10% total extracto)
AN FhEol 7 %3, 1% total extracte]l e
AR 7HF A Jelgten,  zgtelg)
n-BuOH BHBL 10%, 1%INE =5 N4 kol
714w 94 E9E BYHFig. 12).

3

G
o
«
[
¢
[
©
©
[
o

Fig. 12. Inhibitory effects of decoction of AJR, CR, ABR against
linoleic" acid peroxidation.

Antioxidative activity against lipid acid peroxidation of the
decoction of Achyranthis Japonicae Radix, Cyathulae Radix and
Achyranthis Bidentatae Radix was measured by
TBA(2-thiobarbituric acid) method using linoleic acid.

AJR ; Achyranthis Japonicae Radix

CR ; Cyathulae Radix

ABR ; Achyranthis Bidentatac Radix

Values are the means + SD of three independent experiments.

(2) 80% EtOH extract

S0E, MK, 4I5S 80% EtOH F2E3 80%
EtOH %52 n-BuOH 3853 10%, 1%E 34
3t linoleic acid®] AAFAtstE MG I 498
ulawdt Ax 10%004 1% vt ARHo g =
< dA aFHE BYoH, 7t dE e total
extracty  10%9 1% 55 #®53 Asgq
n-BuOH fractionS 10%olA #4Re] 714 =43
1%ME kol 71 e oA 592 By
(Fig. 13).

- o

1

Fig. 13. Inhibitory effects of 80% EtQIl extract from AJR, CR.
ABR against lipid acid peroxidation.

Ak <R Aek

Antioxidative activity against lipid acid peroxidation of the &0%
EtOH extract of Achyranthis Japonicae Radix, Cyathulac Radix
and  Achyranthis Bidentatae Radix was measured hy
TBA(2-thiobarbituric acid) method using linoleic acid.

AJR ; Achyranthis Japonicae Radix

CR : Cyathulae Radix

ABR ; Achyranthis Bidentatac Radix

Values are the means *+ SD of three independent experiments.

2) SOD A=

HRE, AR, AR MErE 80%  EtOH F
22X total extract® n-BuOH HHES 10%2
1%2 3|A3le SOD BAH=E ZH3YcHTable
14).

Table 14. Effects of ARR, CR, ABR on SOD Activity

% Decoction ex. 80% EtOH ex.

10 326£39 37823

AR 77132 18510

10 268422 300430

I ex.

Total ex &R 74421 203:06
10 187¢41 175421

ABR 1 44423 37£14

10 412¢10 13822

AR 16810 308£23

n-BuOH w 1 43548 46505
fraction 1 175:24 33806
10 443187 40841

ABR 196458 8306

Superoxide dismutase was assayed in observance at 560nm.
AR ; Achyranthis Japonicae Radix

CR ; Cyathulae Radix

ABR ; Achyranthis Bidentatae Radix

Values are the means * SD of three independent
experiments.

(1) Decoction extract

AR AR, AR A" 2 Agde]
n-BuOH £3&2] SOD %“ETE: ZA3}e] vk
A¥ 7z oFE9 10%, 1% = total extract BT}

n-BuOH ¥3EM =
E7r9] vlAF total extract®
M R Fo
TR, N, iR £o2
223 n-BuOH fraction® 10%%} 1% 2%
WEEE 4 €082 & FAEE
2 fole gAhFig.14).

EL}HE_ y_odq 1- ok
10%9l A 4%, N4
L ZATE BYT 1%IME
& @458 B4t
MR,
Hou A
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SOD acivity (4

CR ABR AlR CR ABR

Tomal ox a—BuOH fractica
Fig. 14. Effects of decoction of AJR, CR, ABR on SOD activity
Superoxide dismutase was assayed in observance at 560nm.

AJR ; Achyranthis Japonicae Radix

CR : Cyathulae Radix

ABR : Achyranthis Bidentatae Radix

Values represent the means + SD of three independent
experiments. **xx. P<0.001, compared to 10% group ##: P<0.001
compared to 1% group

(2) 80% EtOH extract

M 4K, EAKY 80% EtOH FEE4,
80% EtOH #2829 n-BuOH £&&9 SOD &4
S5 3%t vug 27 7 k29 10%, 1% =
% total extract Bt} n-BuOH 28E9A & &
AEE BAY. 74 oE7He BlRdAME  total
extracte 10%o01 A E4MEEch 2ehe 3 )i 2Rgol A
2 BALTE HYN 1% E A BRT 4k
NAERAAN £ 8455 2Yd 283 n-BuOH
fraction 10%%} 1% T5 N4M, 40 B4 &
02 ¥ @4 E EHHFig.15).

B10%u a1%

AIR CR ABR AR CR ABR

Toml ax a—BuOH fraction

Fig. 15. Effects of total extract and n-BuOH fraction of 80%
EtOH extract on SOD activity

Superoxide dismutase was assayed in observance at 560nm.

AJR ; Achyranthis Japonicae Radix

CR ; Cyathulae Radix

ABR : Achyranthis Bidentatae Radix

Values represent the means * SD of three independent
experiments.

+x+. P<O.001, *+: P<0.0lcompared to 10% group

#: P<0.001, ## P<0.01 compared to 1% group

3) &ils g

HE 45 BAEe A" A9 n-BuOH
2B 80% EOH FZFE, 80% EOH F=E9
n-BuOH £3E9] FH=dFE 47 SH3IHK
Table 15).

Table 15. Volume of Phenolic Compound in Total Extract and
n-BuOH Fractions of Decoction and 80%EtOH Extract from

AJR, CR and ABR
Decoction ex. 80% EtOH ex.
AJR 252t440 1901467
Total ex. CR 19541148 1449436
ABR 18941113 1025t15
AR 17774156 1836¢12.1
n-BuOH fraction  CR 1544243 156.3t54
ABR 166.7445 1695:10.3

Total Phenolic compounds were assayed by Folin-Denis’
method.

AR ; Achyranthis Japonicae Radix

CR ; Cyathulae Radix

ABR ; Achyranthis Bidentatae Radix

Values are the means + SD of three independent
experiments.

(1) Decoction extract

7} oFE g 9 Herdlo] n-ByOH #YE9
Hed B39 F FFS A viud 29, AAF
22 total extracto] ¥Wl&] n-BuOH fractionol A} &
Hs FFo] =A JElth oide bE F s
ke total extract 9 n-BuOH fraction =5 A
of A Jeha ¥ F ZF¥ A et
(Fig.16).

Fig. 16. Volume of phenolic compound in decoction of AJR, CR,
ABR and n-BuOH fraction of AJR, CR, ABR.

Total Phenolic compounds were assayed by Folin-Denis’ method.
AJR . Achyranthis Japonicae Radix

CR ; Cyathulae Radix

ABR ; Achyranthis Bidentatae Radix

Values are the means + SD of three independent experiments.

(2) 80% EtOH extract
7 or2o] 80% EtOH %323 80% EtOH %%
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£9 n-BuOH R EE9 #HizA 549 £ e
23 vwg A AANHOZ total extractill A=
TR ONEE, BB oz =4 Jehgn,
n-BuOH fractionl M= 48, 840 N4tk £o
2 A JebsciFig.17).
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AIR CR ABR AIR CR ABR
Total ex a-BuOH fractica

Fig. 17. Volume of phenolic compound in total extract and
n-BuOH fraction of 80% EtOH extract from AJR, CR, ABR

Total Phenolic compounds were assayed by Folin-Denis’ method. -

AJR ; Achyranthis Japonicae Radix

CR ; Cyathulae Radix

ABR : Achyranthis Bidentatae Radix

Values represent the mean = SD of three independent experiments.
(+x+ 1 p<0.001, * : p<0.05)

I %

F) 71902 gFerd’ol s vl S I Amarant
haceae)ll &8s 4FZAchyranthes  japonica
Nakai9] ¥alg, Yrokzule go o] &3e
#FE Achyranthes fauriei Leveille et Vaniot =&
A. bidentata Blume®] 2|2 =Hof l=d], droF
Z9) Achyranthes fauriei Leveille et Vaniot &
FHole EXA &3 B9 Ef N:FE F¢
5 A 27, @3] BFaT e ¥
& Achyranthes japonica Nakai® 9= tfg 2Eo]
o} @EEMELE T Achyranthes japonica Nakai
+ Achyranthes fauriei var. japonica (Mig.)
Hiyama 2 =0} I3, FMEMEEE KEE"
Achyranthes japonica Nakai ¢ el A 30]7] o
Tl YEAFME FE  Achyranthes fauriei
Leveille et Vaniot | ¥&7} 59y 3 Aoz
Hol%: Achyranthes fauriei Leveille et Vaniot 2}
#FZ Achyranthes japonica Nakai® 7} A2 oi&
HEAS ¢ F Sl

oMY 4] VUANER HATE(CHRT MR

1 3leng olg9 HFE

ASE a7t dva AgHEnh o5 |9
el A, Zheng 5 A HREFH S 94
& RAPD ¥42o2 ZHA-E vlwdle u)$ fAl
oz e, Li 57 & #AkdA SAX
(osteoclast)d)  FAHE  HAISE  oleanclic  acid
glycosidesE B39, Meng S2& 39ezzn
B phytosterone ¢l achyranthesterone AZ ¥-2)3}
A3, Okuzumi $2& JIFHEERE ecdysteroidal
constituents¢! cyasterone®] TZE 891325, Han
59 Lo Ve MAKY A5 2928L Hu
893, Chen S JII4F S CoPS3 43%-o] ¢t
a7 o B3k olste]l M4k
polysaccharides A3%¢] <e]2hgo) oigt A+=2 Li
e WYEAE, Gao TV TP FEFS
B34, Yu 527 Xiang $92 3¢a Wdz
£2, Tian 57 FPulolg)x LS BuEPTH
o)Ay AR Ntk A%, &9, I AY
28 Fo] RIHUAT, 4o 7|9AEQ HF
(i), BA% 2 4k 3ds 558 va
A7 ot BaEA gtk

olof Axl= HFILE, FHMER HEHEY =
2 Ad i B4 2 NFRY £33 2l
& RAPDHS o]&3t] #FslT, o] A kg9 &
Ashike A & E Blw B4

WA A E 2o {AF Aolg FEI)I Yt
o 2zt oFZ o] Mgl RAPDHS o]&3ld EA3
Atk RAPDT A9 F3h4d 9] nearly-neutral marke
rg AMEe ez 7 fA3A 244 &8
3 AHgE T o, B4 A} Zheng 579 2
o} v tAR A} AR AR T
WEg Ho Fe @4 402 d¢ #
A Aoz Atg gtk

4R EAE 2 NERS A8 7 A ieE £
£3l1 11 FEES 97 £0E o83l £}y
&3 DPPH £A%% vlud A A 711 F
25 7F AAEF FE2uPHo g 80% EtOHE, 1
g1 7H H-Ee $FoZ n-BuOH fractiond A
A3t T3 AN dFHo 7 o]fEH= MY
Ag Ao TI3HTE gy B A 4
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AMEE A
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¥, SOD 84 2 % s e 23390

DPPHE ¢H3% A o)z 2X4, 1 v34z}
2 Q3 517nm F2olx Ho) FEEE el
AR EE $45 @2od 517nm 22 FREr)
#Fagich old goZde FAAINAY A7)
= Y0 AW E i3 4 2 Y AMAE
HIEg 2 ool gt 274 84S gd 4
Qom AR B4 gloie o3t =315 oA
e AEEE o]8d 4 gk

TBAYS AF #3lE Z4se dE Q) vy
o2 A" MDAE thiobarbituric acid®} A+ =
ZstoA wHEAA A 7HEF & 53mmelA 2
FAEE S8 won®,

Superoxide dismutases(SODs)< superoxide radi
cal(O2-)= 18t 548 FoME 713 de |47
H 222, superoxide radical(O2-)& FAtgH4A(H
202)¢ (022 ABAZ e 2R superoxided] =
A& AASE F40l &4 & A (metalloenzyme
2 A UgP.

AP, Fkol WA 2 4K vEy =
2 4H) uhg JAla S S Byt

HEzA FAsAES A4 whSelA alkylperoxy
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2 FE F289 £ d% FFe 23 An)
AR 4 B8 4 B § &
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2 FZH
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ol 2 AR MK 13 Fim 2ol 2 N4
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3l AFE UFE7] AHSER in vivo AYL B
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