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Comparative Study of Achyranthes japonica Nakai and Achyranthes bidentata Blume
on Anti—Neuroinflammatory and Neuroprotective Effects
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ABSTRACT

Objectives : Achyranthes japonica Nakai (AJ) and Achyranthes bidentata Blume (AB) have been used without
distinguishment, Moreover, comparative studies of AJ and AB on physiological activity in the organism levels remain
fully understood, In this study, we aimed to evaluate and compare the effects of AJ and AB on anti—neuroinflammatory
and neuroprotective effects,

Methods : AJ and AB were extracted with distilled water (DW) and 70% ethanol (EtOH) extract. For the evaluation of
anti—neuroinflammatory effects, we measured the production of nitric oxide (NO) in lipopolysaccharide (LPS)—treated
BV2 microglial cells, To evaluate the neuroprotective effects, we assessed cell viability against toxicity, including
hydrogen peroxide (H3O3), 6—hydroxydopamine (6—OHDA), and amyloid—beta (AB ), respectively, in PC12 or HT22
cells.

Results : DW and 70% EtOH extracts of AJ and AB inhibited LPS—induced NO production in BV2 cells, with no
significant differences between the origins and extraction solvents, Additionally, AJ and AB had no cytotoxicity, and
exhibited the similar neuroprotective effects against HoOy and 6—OHDA toxicities in PC12 cells, showing stronger
activity in 70% EtOH extract compared to the DW extract, Furthermore, 70% EtOH extracts of AJ and AB protected
neuronal cell against AB toxicity—induced cytotoxicity in HT22 cells,

Conclusions : We demonstrated that AJ and AB have anti—neuroinflammatory and neuroprotective effects in the 70%
EtOH extract compared to DW extract, with no significant differences between the species. These results suggested
that AJ and AB would be the potential candidates for neurodegenerative diseases.

Key words : Achyranthes japonica Nakai, Achyranthes bidentata Blume, Neuroinflammation, Neuroprotection,
Neurodegenerative disease
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I.A &

Q&)L vl S (Amaranthaceae) &FE(Achyranthes
japonica Nakai) v 9&(4#E, Achyranthes bidentata
Blume)9] 2§ Axg A2, ALH &7]¢ o] utE
T Mol EIEHE AASL Bste] &h 23 Alw Holgh
QAL 7HAY fr} Bkl 283ttt 22802 RN,
MR@imk, wFEEsE, 55K FT 59 552 AL
Rol, MR AT ARCRE, BURMDE, /IMEWE, TRk
So] Agte)| AMGFTY, Achyranthes japonica Nakais 7]
02 3t AL ELE(+4)), Achyranthes bidentata BlumeS
71902 3 AL Fe&i@Efmolet ¥udth 412 =7t
uih 71 A Eo| Aold A 259 A LAE, Sl
A EmEE, ALE0148), HE0RFR)S ARt 9l
o, @A AN AR EER 23S FBE A
st ok, L4 4715 2EY dRddd ter 1 &
o] Zojgler, HZHE AU W TdYo|ALt A
Lot #AERE e ¢ 97 BRYSR ot R
A o, vz 3N F4NS W, off 79
A 2FEo| Belth?,

Hpko] FQ AEOFZE ecdysterone, inokosterone,
ponaseroside A, rubrosterone o] &#A A}’ High
performance liquid chromatography (HPLC) &4 ZI},
T EAR 25 ecdysterones FR5HL JlloeH, +
4N A  ecdysterone®] WA7L © BA UERET, p-
Ecdysterone2 #H4ral, &%, wWe =¥ #7° 9
1—methyl—4—phenylpyridinium (MPP") §& AZAEAHc=Z
He| Az 25 G0 tig wuvt ok fape] A9 o
J-= lipopolysaccharide (LPS)2 $=3 9= JA° Zatal
= WEG BN BAG MY, A HeAd g
oM HAFAE BE0 5o FIIL RuEHAT 4
&2 amyloid—beta (Ag)°l &3t 1A 7|5 HE L AFEF
AW, A A, Fge'd W 28 G 59 At
Bug vt oo, B3 @R f EdEo e ABAE
o /] MPP™” 6—hydroxydopamine (6—OHDA)'Y°o & &%
H AFES, ABAE AFE A 2t HuE Qi

AT AR 71dd 84 Bl As o 2ol
B3¥ v} Ity 1,1-diphenyl—-2—picrylhydrazyl radical
2A%, SOD 2% &38& &3 148 oehE FE2ENA
HEE $EE v A avel Eeken') RAW264.7
cellol| Al LPSe|| 9J3t nitric oxide (NO) A 9 inducible
nitric oxide synthase (iNOS) && &7} +4go] 73
Z&sHA AARt = AT RuE Yy, Ty 4] 7)1 9
FE SE FAHE AT L ABAE B30 g o] 84S
vl 2 gt A= ARsit), mebs 2 AtolAs 148, 14
K-S =54 (distilled water: DW)2F 70% o€k (ethanol;
EtOH)Z &3 7, oY TAHEEFT L AFANL S &
BE vlustey] EYYE Ao Hgstr)o o 5 Aot
FZ 819 ZAE AAsILA st B AEe =35}
of o3t AAFANZ] EPo R Qs YHEH, rHor AF
% % ASAEG AT HE@A o Togtt, o], BV2 H
Aot Al Zo| A L4fE D E4E S 559 LPSE {

==

¥ NO A4 oA &7+E v|wsty, PC12 3-8 HT22 A7
AEZAAN ASFAEFHA §H EAQ hydrogen peroxide
(H20o), BB ABAS F a11E0 9 g=sto|uy =Y
oA AHEELE =49 6—OHDA ¥ AB plaqued]] th3t 417
Nz B3 aits Briste] ou] 9l Ao I7lel B
3t Holot,

I. A= 99y

1. A=

1) 2Ry

Ao AW8H Achyranthes japonica Nakai (AJ)= &4
AAol A 2 AuE-L, Achyranthes bidentata Blume
(AB)= gHEoFzoA F=4t Al E-2 et om, digtl=
OFH FHAE 7|ELE BEHAE IWsttt. 449 dE
5 gofl 2081 9] DWeF 70% EtOHE 78t &7 FE&7]91A 2
AZE Bt 7hE FE5T AR E ARESte] ATt & 70%
EtOH F2E2 A5 IYstatt. ol 5412E &3l
Y o A EE Rt Y H7EA] -20 T4 BHst
Ak

(A) : : (B)

i
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Figure 1 External view of herbal medicines.
(A) £4BE, Achyranthes japonica Nakai
(B) 1Z=4-B&. Achvranthes bidentata Blume

2) Aok

A2 vfoFo] BR3F Roswell Park Memorial Institute
(RPMI) 1640 medium, Dulbecco’s modified Eagle's
medium (DMEM), 10% fetal bovine serum (FBS), 1%
penicillin/streptomycin (P/S)& Gibco Industries Inc, of| 4]
T3+ E, Ascorbic acid® Junsei Inc.ollA FH3HAL
E3SF 6—OHDA, Hy0,, LPS, Dimethyl sulfoxide (DMSO),
3—(4,5—Dimethylthiazol-2—yl)—2,5 diphenyltetrazolium
bromide (MTT)?t 718t AF3HA] ¥2 Aok Sigma-—
Aldrich Inc. (St Louis, CA USA)oA FU3HATE ABos-35=
AnaspecA} (Fremont, CA USA)o|A FY3tHTh o] 57
T 71ete] 500 pMo] HEE 34 & 37T 3¢ F
incubationd}%] amyloid plaque< A|ZstE Tt

2 4
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2. ¥H¥

1) MIZZHHQF

Rat®] FAl 2o wAyst pheochromocytoma PC12 A=,
mouse & dfju} AAMEQ HT22 HlE, ¥ mouse &7 [
AlotRA|3EQ] BV2 Al A 25323 (Seoul Korea) o] Al
Eodol ARS-SETE, PC12 A2 NZujk2 37T9 5%
COs, 95% air ZZAA o|FojF . wiA= 10% FBS, 1%
P/S7} 235 high—glucose RPMI11640 HjA]| & AR2-3}4 T},
HT22 A2} BV2 A|Z2] A=z vk 37C 2 5% COq, 95%
air 2704 o]FoHtt. wiA = 10% FBS, 1% P/S7} Z3&
high—glucose DMEM HJX| & AT

2) BV2 MIZ0ilM LPSOll CiEt e EEE gt £

T4, EAR FE2E9 LPS digt 3AAFES 598
B7FtaA NO assayS J3sH¢Th BV2 AlZE 96 well
plateo]l 2.0x10* cells/well 2 seeding & incubatoro] A
24A7F Bt wiFStATE, thEo 2 LA E IS4 DW,
70% EtOH &5 100 pg/mLZE A sl vjFstct.
1A]17F & LPS 100 ng/mLE EAL %3t & incubator®]
A 2302k Wk, Whgo] FRE ¥ 429 70 uLE 5
3tef 579 griess reagentt ¥H-3-A1Z1 F, NO A 2l
< H81A 102 F 540 moA FF=E SA5HAT NO &
T sodium nitrites EFEZAZ AAYste] HFRA gy
Sz AR,

3) PC12 MZOIM MZ =N =X

A tetrazole?l MTTE 4tolgl= Al Y U]EEEEIO]-
oA B84 Bt formazano 2 FYEW, A E P=
20| wro] AHgHT} 3T Y'Y= MTT assayS Z‘%‘OM
THRE, R 289 AE S4S Bkt =Y Alx
EX& F71517] 918, PC12 A ZE 96 well platec] 4.0x 10"
cells/wellZ seeding ¥ incubatorol| A 24A17t S<F vl s}
St 222 4 9 B4R DW, 70% EtOH 28-S
100 pg/mL =2 AAT &, 6A1ZF siFHt, §hgo] F
5H T ASHE AASIL MTTY 528 1 mg/mLE A
st incubatorol Al 3AIZE BT, o] SHS AAT F,
DMSO 100 pLE ¥ol& F, 570 moA SF=5 =519
th Al FEEE 2T diH] HEEE 27|59,

4) PC12 MIZOIA H202 & 6—OHDAOI CHSH M=
HS st =3

TR, R 289 H0., 6—-OHDA Ao digt 417
Az 23 a7%E Fr1stna MTT assays st
PC12 M| ZE 96 well plate®] 4.0% 10* cells/wellZ seeding
% incubatorol Al 24A17F FF BTt ThE o2 £
9 @4 DW, 70% EtOH &8 100 pg/mL &2 A
A5t wjFetch. 3A1ZF & HyOp 1 mM, 6—OHDA 250
M 2 EX& FE3 5 incubatorol A 3AIZF vkt vt
S0l TRE T ASHE AASIL MTTY =& 1 mg/mL
2 A3t incubatoroll Al 3A17F BTt o]F SN

2 AFAE HE FI} 6 33

A% H, DMSO 100 xLE $ol& 7, 570 molq FF=S
S5t AZ AL iz o8] HEE2 F7]39H.

5) HT22 MIZOM MZ S8 =55

T4 B g 2 EY A 545 Frs] Ysl, HT22
NZE 96 well plated] 4.0%10% cells/well2 seeding ¥
incubatorol| Al 18A17F &<t viFstct, tho 2 144k ¢
4 DW, 70% EtOH &8 100 pg/mL $E2 HA
& &, 24X wigRTt Bhgo] FRE F ASAE AA
3t MTTY =& 1 mg/mLE #2359 incubatoro A 3
A1zt vjeketgich, o] &AE AAE FH, DMSO 100 pLE
dol& H, 570 mollA FFEE St Az 22
2ty WEEZ B84t

6) HT22 MIZOIM AB2sss plaquedi| CHSH M HS
st =4

T4 EEE 25 ARl Yt AFANEL RS 5t
£ HIIStA MTT assays 3Tt HT22 MEZE 96
well plateo] 4.0x10° cells/well2 seeding & incubator
oflAl 18AIZF ¢t vttt thEe2 14 9 bR
DW, 70% EtOH F&E-& 100 ug/m{E AR |t vjkst
Attt 1X7ZF 3 ABgs-35 plaque 5 pME EAL 953 &
incubatorol Al 23Xt iR T, ¥hgo] FRE & AFAE
AAST MTTO] ==Z 1 mg/mLE *23}9 incubatorof Al
3X)7F wjekskt. o] LS AAS T, DMSO 100 pLE
gol& F, 570 molA FFEE SHS AlZ FEES
Y27 ol BEE T EoI5HA

3. AA=

E A% 232 mean +standard error of the mean
(SEM)2.2 # A5}t Graphpad Prism 8.0.1 software
(San Diego, USA)E o]&3le A]& 7+ v]E Student's
t—tests 22} B3 A2 58 One—way ANOVA,
AR HE2 Tukey's testE AHEstY SAA F4L Tk
statt. 24 Al P3Lo] 0.05 vt off f-oJsjriar shstgtt,

m 2 I

1L N& F=

2 BRI RS &3 d3telt(Table 1), 24
f#2 DW $&8°] 35.86%, 70% EtOH $&80| 8.18%<]
SEES B #4S DW $&80] 18.90%, 70% EtOH
FEE0] 14.13%9] 585 EAd. tABS B4R 25
DWellA B 2 $58& EoH, DW F&2A= 14
f&ol, 70% EtOH FE=olM= 143 o 2 585
UrER AT
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Table 1. Extraction Method, Solvent and Yield of Each Sample

Herb Extraction method Solvent Yield (%)
DW 35.86
Achyranthes japonica Nakai Boiling (2 h)
70% EtOH 8.18
DW 18.90
Achyranthes bidentata Blume Boiling (2 h)
70% EtOH 14,13

2. BV2 NIZojlA L4 D @48 LPS 93t
NO A A a3 &4

BV2 A=l LA RS DW, 70% EtOH &=
100 pg/mLE AAZste] LPS| &g NO 4 oA ad=
st} stk NO & 573 23, th=2(3.17£0.63 uM)
I} H|wste] LPS @& A 2]#(22.85+0.67 1 M)A NO7}
FoAstA Skt AR s ST A AR
BEE 725 A22olA NO 4] LPS &= A2 oy
SAALE F9% NO ¥d oA &35 st tH(AID:
16.54+2.00 uM, AJE: 14.77+2 28 uM, ABD: 16,97+
1.97 uM, ABE: 15.22+1.91 uM).

s
£ 204 . .
’; - -
2 154
T
=
2 104
a
g 5
0 1 1 T
LPS (100 ng/mL) + + o+ + o+
Sample (100 pg/ml) - - AJ AB
Extraction solvent - - DW EtOH DW EtOH

Figure 2. NO Inhibitory effects of AJ, AB in LPS—induced BV2 cells.
The cells were pre—treated with DW and EtOH extracts of AJ and
AB at a concentration of 100 ug/mL for 1 h and exposed to LPS
100 mg/mL for an additional 23 h. NO concentration was
measured by colorimetric assay at 540 nm. Values were given
as the mean + SEM. **p<0.001; compared with control group.
**6(0.01. *p{0.05; compared with LPS only treated aroup.

3. PC12 AlZoA 14 D 4K N 54
2%

LR, RS DW, 70% EtOH F&E9 NZ54S
18] 8l PC12 A2 4k 28 100 pg/mL 5%
2 AEE 7, MTT assays 53l AlZ YE2&S et
3 Ad, iz g8 R4, B FE2E AY 24§
AROR FolHQl XJo|E Kol AEEAo] YeRtA] gttt

4, PC12 AN|ZoA H202¢° g+ 141 2L i
Ao AANEZ WS 53 23

PC12 A3 4%, 1#4ES DW, 70% EtOH F&&
100 pg/mLZ AADS H, H,0, EAL Hz|ste] MTT
assays B9 AlZ BELE FUetTh HOp 54 2
3 v|wate] FoEtA NE AFES FE3FATHA9.6+1,59%).
9, R, EAR FEE AEEY AE 28-S HO,
=4 4E AT o8 SAZLE fo3 AHFEE aAE
Hygom 22 71d YA DW $EEHT 70% EtOH &
oA forozm 3 AFAE 2SS 5% UeEhit
(AJD: 57.04+1.30%, AJE: 73.23+1.58%, ABD: 62.82+
1.02%, ABE: 74.02+0.92%).

150

100

Cell viability (% of control)
3
1

o_
Extraxt (100 pg/mL) - AJ AB
Extraction solvent . DW FtOH DW FtOH

Figure 3 Cytotoxicity of AJ and AB extracts in PC12 cells. The
cells were treated DW and EtOH extracts of AJ and AB at a
concentration of 100 ug/mL for 6 h. Cell viability was measured
by MTT assav at 570 nm. Values were given as the mean * SEM.

150
L
4
€
o
o
« 100 555 888
5 A I N
z 1 o~
3 504 e
=
®
o
0 L) L) L]
H,0, (1.0 mM) - + + o+ + o+
Sample (100 pg/ml) - - Al AB

Extraction solvent DW EtOH DW EtOH

Figure 4 Protective effects of AJ, AB on HO-—induced cytotoxicity
in PC12 cells. The cells were pre—treated DW and EtOH extracts
of AJ and AB at a concentration of 100 4 g/mL for 3 h and
exposed to H.O, 1 mM for an additional 3 h. Cell viability was
measured by MTT assay at 570 nm. Values were given as the
mean + SEM. #(0.001; compared with control group. ***p¢
0.001, **p{0.01; compared with H.O, only treated group. **p ¢
0.001; compared with Ad—treated groups. %¥¢p{0.001; compared
with AB—treated aroups.
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5. PC12 A Zo|A 6—OHDA®] Wit +4ji¢ ¢
Ao ARNE RS 53 23

PC12 A2zl L4+, #4Ke DW, 70% EtOH F£E&
100 pg/mLE AAZ3 5, 6-OHDA EA4S X|3te] MTT
assays S AEZ HELE HI8I¥TE. 6-OHDA 542
2} vlwste] FoJ3HA] A AFEE FESHHTH(57.27+
2.42%). t48, B4 FEE A4 6-0OHDA &4

O AP tie] BAHCE Fog AHES 5ItE HYo
o Z-& 7] oA DW FEEERT 70% EtOH FEEA
voFgoz 73 AANEZ BE 5%L YeERchAID:
63.80+1.68%, AJE: 75.96+1.57%, ABD: 64.59+1,11%,
ABE: 72.50+1.25%).

150 =

100

SSS &&&
50 ‘ \
0

6-OHDA (250 uM)

Sample (100 pg/mL) - - AJ AB
Extraction solvent DW EtOH DW EtOH

Figure 5 Protective effects of AJ, AB on 6—OHDA—-induced
cytotoxicity in PC12 cells. The cells were pre—treated DW and
EtOH extracts of AJ and AB at a concentration of 100 ug/mL for
3 h and exposed to 6—0OHDA 250 uM for an additional 3 h. Cell
viability was measured by MTT assay at 570 nm. Values were
given as the mean *+ SEM. *p{0.001; compared with control
group. ***p<0.001, **p{0.01, *p{0.05; compared with 6—OHDA
only treated group. **0{0.001; compared with AJ—treated groups.
&5 (0.001; compared with AB—treated aroups.

Cell viability (% of control)

6. HT22 M3z A L4 L 4ol Az =4
2%

HT22 M|Zo| A 4+, 184HEe] DW, 70% EtOH F=&E59)
AZEAL BF78tuat 100 pg/mL SE2 4 22ES
st H, MTT assays 53] ME AF&L&L syt
1 A3}, PC12 MZe} FUstA di=7 Wiy 48, 41
FE2E AT oA MEEA o] EAFA] ot

-

N

o
]

100 = 7 —

Cell viability (% of control)

0 1 1 I
Extraxt (100 pgimL) - AJ

Extraction solvent DWW EtOH DWW EtOH
Figure 6 Cytotoxicity of AJ and AB extracts in HT22 cells. The
cells were treated DW and EtOH extracts of AJ and AB at a

concentration of 100 ug/mL for 24 h, Cell viability was measured
bv MTT assav at 570 nm. Values were diven as the mean = SEM.

EEANNNNN

hud

A ABAE RS &3} vl 35

7. HT22 M| Zo A AB2s-35 plaqueol] dgt 14
B 9 g ABANE B a3t &3

HT22 H|Zo| AJ, ABS] DW, 70% EtOH %32 100 pg/mL
2 AA YT H, ABos-35 plaque=/d-E A st MTT assay

£ B9 Mz A=LE FUkstanh. ABos-ss plaque 5 A
dze qaza vasie] S A AEe et
(31.53+0.32%). 141, 41 7T0% EtOH 328 A2
2}7} 36.87+0.26%, 36.98+1.66%2] AZ FZLL K
ABos-g5 plaqueEA] TE AT tiy] BAZH R §-o3t 417
Mz 25 aiag B}

150 =

1004

50+

Cell viability (% of control)

0
APB2s. 35 plaque (5.0 pM) . + + o+ + o+
Sample (100 pg/mlL) - - Ad AB
DW EtOH DW EtOH

Extraction solvent

Figure 7 Protective effects of AJ, AB on AB2s-35 plaque—induced
cytotoxicity in HT22 cells. The cells were pre—treated DW and
EtOH extracts of AJ and AB at a concentration of 100 ug/mL for
1 h and exposed to AB 25-35 plaque 5 uM for an additional 23 h.
Cell viability was measured by MTT assay at 570 nm, Values were
given as the mean *+ SEM. *¥p{0.001; compared with control
aroup. *p{0.05; compared with AB2s-as plague only treated aroup.

V. 3 &
Aol M= Lokt IE#% DW ¥ 70% EtOH 2&E 29
dz 9 AARS %S v|wstgch
3t AL 2] ZAT A s, d=sto|My 53t
4 HAge W Eol FEdtn glon? o= &
g AHs]E EAE QI Utk ole AEAE 47
Az Argo] F=AA Yetye, AFAZS] AHES A3
gz A, n|EE=E o} 7|5 ol T ohekdt a1l <3
e 5 °‘E}2°> aFME E5He2 Fash gez ¢
o7, FFAAAY E5Ee2 nAotnAN e AFGstE
BRIk, o] A A A5 WAEEI NOZL =54 W&
ﬂ°1 AN E] AP =t Ahe] AL 7h&spgi?),
2 AFoAE BV2 Aot AZ A LPSE §=H NO
Aol digt L4 2 g A a3tE Hriske
LPSE 1% 24¢9] outol| 2A5te 54 EF = toll like
receptor®]] 25t NO 2@ H34 cytokines?] WS F7t
N A9 Ak, bRp DR %%%3 BE §9
o2 NO A4S JAIstgeH, 719 9 &8 &
ZQl 5% zo|E Koz gt FF AFAS A Al
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Az izt 7Y 2 58
F35F " Qdltha AR E O
6—OHDAE 1< o) RO 2 ALBSt= FACR
Eoyl, w2ol=d gy o] Boirt sHlEohn AAS
SN o) WE &£E 2 Akskste] Hy0,, superoxide
radical 59 413} B2 YA T N ZAHAS goFith B2
NE AT L Y G 222 Azl 23 ARAE
B3 B3 wylos, 79 2 Bxel foluld Aol oY
o 70% EtOH F&E)4 DW &85 o 73 &4
Hok, yolrt, HT22 Aol A of thgt 44 2 184
B NZ BT F=E Fristleh, g2sto|wd Aujo i
ZQl HE A AEQl AR & WA ABtAEHA 9 AR HFTS
FEAA AFAEZ 9L AEE 75 oo AFES SXA7=
Aog AU, A A3, t4E L AR 0%
EtOH &5 A=TolA 942 AB3A2 25 a5 &<l
stglon, S 72t 2408 frd xiey 9 g=sto|wy
e 2o A A4 70% EtOH 589 8% &4 5%
4% 9 7190 oF 711 vmshe A7} Wasid
2 ATOIME el 7YY 22Ee sty Ay xw
sl vlweld 29 Aol SR, 48 4% =LA,
AT RS TN AT L ABAZ B 552 7Y
@ ol 9 Aot 014 ke, 4R, T0% EiOn
#280] DW #2800 92 $54 414
sttt HPLC A& &4 a7l —‘?'i el /7 S IEL'F
Be g §84H<2 ecdysterone, inokosteroneE ET
et glem o] 59 g Aol ecdysterones A &5t
GARE AEE Bl 39, 70% EtOHS 35 2 AMg
Al DWell Bls 54 % HS4 E4S 2F afFos &3
A7l Aoz d8A jlon, 53 HsRe STtExolE
AG e & 580] £ Ao HAHIPY, +4
B EAge ZElvEy St ol E FHH it
o)), HyAL AL A1 Y YT FREAZ uy
= wE, 70% EtOHo] DWETH ¢ autF ¢l fujd Aoz
D, G B AR Z2AAL B HayH Azl
e e AeE $E ARS E2els 74 A7 Ba
stet,

W RS ok Z1A W AT

Jﬂ

v.2a &

2 ATolde LA g S ARSe] FAH
A5 9 AFNE BE S 8L § o gL 2RSS ¢
it

1. BV2 AlZo| A LPSe]l 23k NO 4o tigt L4
RS oA B ST A, BRI bR
DW, 70% EtOH 3&&52 25 7%t 852 Bgon,
719 & Bl B9 2 AolE HolA| fghtt.
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2. PC12 Ao A Hy0., 6—OHDA &
EEge ABAE s 538 &3

ol et LAt
9 A3, gt

G Ao B AR e 53kE Bg o
70% EtOH $&8o°] DW £&& ojv] ¢ 953 3=
B},

ol et foat e A
A A, RARI R T0%
A FrARHA 2t BaE Bl

3. HT22 M|ZAA AL &
R A ] =
EtOH F&& A 2|2

ol 4ol Aztol A R B A, 18T DW
22 Wt} 70% EtOH 2&50| 34l
o] 25

e skt

o

e 2

2 d7s RAEAE
71 MEAL (HI23C1263) A7) A€
o olof ZrAF=H YT

AFRANY AL BT L S
o o3} A= ge
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