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Studies on Immunomodulatory and Antioxidant Activities of
Astragali membranacei Radix according to the Cultivated Years

Chul Jung

Purpose: Contents of astragaioside I, 1l and IV, cyfotoxicity, anticancer activity, im-
munomodulatory activity and antioxidant capacity were to be compared as a function of the
cultivated years as one, three, five and seven years.

Method: Major components of Astragali membranacei Radix were separated as astragalo-
side 1, astragaloside!l, astragalosidelV by HPLC analysis.Cytotoxicity and anticancer activ—
fties were measured by MTT and SRB assay.For immunomodulatory activity, the secretion
of IL-6 and TNF-a | NK cell activation and macrophage activation were observed as well
as kinetics of responding to human T cells by a microphysiometer.

In vitro antioxidant activities were measured by several radical scavenging activities of
superoxide anion radican, DPPH, LDL and linoleic acid. For in vivo activity, the activation of
SOD, GSH-—px, catalase, ALDH and ADH was measured as well the relative weight of liver.
Result :

1. For HPLC analysis, the contents of all of astragaloside |, astragaloside |l
astragaloside IV were in order of three, five, one and seven years.

2. The cytotoxicity of normal human lung cell fine, HEL299 showed lower than 18% in
adding 0.25 mg/mi, and 28.9% in adding 1.0 mg/ml of water extract of seven year root.
For methanol extracts, three year root showed highest cytotoxicity as 35.2 % and there

was no difference between the cultivated vears.
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3. For anticancer activities, methanol extracts of one and three year roots showed relatively
high inhibition of human stomach cancer cells, AGS, breast cancer cells, MCF~7, lung
cancer cells, A549 and liver cancer cell, Hep3B as well as high selectivities.

4. The water extract of seven year root could yield high secretion of IL-6 from both human
B and T cells whie the methanol extracts of three and five year roots secreted high
amounts of 1L-6 and TNF-a from both B and T cells.

5 As a result of in vitro antioxidant activities, both water and methanol extracts from five
and seven vear roots showed high activities for superoxide anion radical scavenging
activity, inhibiting linoleic acid peroxide and contents of total phenols.

6. For in vivo tests, Mn-SOD and GSH-px activiles and weight of liver were better in
adding seven year root.For ALDH activity one year root was better and for ADH activity
five vear rootOverall speaking, seven year root showed relatively better antioxidant
aclivities.

Conclusion:There was difference of the contents of astragaloside i, astragaloside 11,
astragaloside IV according to cultivation year. Metharo! exiract showed better activities of
anticancer and immune activation rather than water extract.Interestingly enough, for
methano! extracts, overall activities were improved as the cultivation year increased. There
might be further investigation required for the clinical uses of the results as several
biological activities varied according to the cultivated year of Astragali membranacei Radix

Key words: Astragali membranacei Radix, cutlivated year, HPLC, MTT, SRB, astragaloside,
immunomodulatory activity, anticancer, antioxidant, Cytokine, Natural Kitler celi, Nitric Oxide,
cytosensor, superoxide anion radical, DPPH, LDL, Linoleic acid, total contents of phenal,
SOD, glutathione peroxidase GSH-px, Catalase, ALDH, ADH, refative fiver weight
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Hehg32 59 A2 Accelerated Solvent Extractor(ASE: 7hH:-&wl52%
AVE olgEen, ARAT FTHY 7TWFEY dHEES 50T 254 1500
psid FEPEoZ 5EA 33 ksl 12F FE2HE Itk oA AxAR T
ZFo] 5ulEel 100% WeES Wi, $FIAFSHAE ol&ste] 50TA 24
b FE3A QG 22 FEAE Ak 1§ 1A FEAY 24 FEAE E
st A ESHAE o] &3t EulE A ]74 L de FEES AERE AN
g (&FFE 19E, 11% 333, 10%; 53+, 10%; 73, 11%)

1) Astragaloide 1, II, IvO| & ZAM

EFA9F] astragaloide I, I, IV ChromaDex(USA)A &S AHE-3131 Tk

wA71712 HPLCE Agilent 1100 series(HP, USA)E AH&stlen], HE7le
ELSD2000ES(Allech, USA), Z¥-2 YAC-pack ODS-AM (4.6 X 150 mm, 5
) AH&SEITE
2) MlE X=X L astragaloide 1, 11, Vo] &&f 2

B9 #i% 05 g 18 mle) MeOHE sample vialol ¥ 25~30TolA 30%
b 253 FEIGT FE2AE YE & qoH R w5 S A8t
olelgt AAL F 33 HkE AN ¥ HF ol v AlE FAHFES 16 mlH 3

7z

—

3lofl ZA MeOHE AHEsle] Al&ste] o3t oHd F FEHL 40TAA
7kt H&3ch FEELS MeOHZ =99l & 10 md volumetric flaskdl] 3|43}

|=] .

o] AgtsiA F3 FE3klal, 0.45 im membrane filter2 73t § HPLC #4
°
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>
sl
fo
e
2
™
=
9,
jo_‘(n
2
jar)

N2 Fale] HE ek A3k (Table 1)



A M B0l OF WY U ards gy o1

Table 1. The condition of HPLC analysis

HPLC System Agilent 1100 series (HP, USA)
Column YAC-pack ODS-AM (4.6 < 250 mm, 5 mm), 25C

Mobile Phase Al water, B! acetonitrile

0-10min @ 30% — 42% B

10-20min : 42% — 70% B

Flow rate 1.0 mé/min (Injection Vol. : 20 #f)

Detector UV 203 mm

ELSD2000ES (Alltech, USA)

Evaporating temp. : 101.5T

Neubulizing gas flow : 2.8 L/min

Gain : 2

ob

2) izt Ay

0

{1} in vitro StAte} AlE

@ Superoxide anion radical &7%

Nishikimi©] #*e) o8] A@spic}. = 100, 50, 10 pg/nt 5=} Z+ A
£ 05 & 0.1 M Tris-HCl €5-89(pH 8.5) 0.1 m¢, 100 yM PMS 0.2
m, 500 pM NBT 0.2 m¢ ¥ 500 yM NADH 0.4 wlE 73 560 nmollA 53
T EAsgon, Ao AAS % o2 eIt

@ a,a-diphenyl-B-picrylhydrazyl (DPPH) 4&7%
Bloio] WVl 3] 1.5%10-4 M DPPH £ 2,97 m2 dAEE
0.03 mst g T3t 37 E 517 oA EFEE =2He T gz o

& 275 (%) skl

® Low density lipoprotein (LDL) A3A &%

Millere] W8 #¥sle] AHslATh = 50~100 1] proteing 43}
=% XA human LDLE ¥4 F%9 AZ 002 m, 10 mM
phosphate-buffered saline(PBS) 0.115 m¢, 0.25 mM CuSO4 0.04 més} $HA|
37T 3AIZE Bt ghAIFTE o] whgolo] 20% TCA 1 mME 718 a2
SYEAIZL 2 0.05 N NaOHel =<1 0.67% TBA 1 mE 7FstaL 95CA 15
w3 7Hde & zpaiglct o] vhg-alg 3,000 rpmelAl 15 EzF YA EelE
2" A5 T ¥ malondialdehyde(MDA)S] %8 540 mollA] &=

[e]
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Ata o, thxie e &%) =AM 27345 EriSdth

@ Linoleic acid 43 A8l 5

Haraguchi®] o] we} gkl %9 2.51% linoleic acid 0.4 md,
0.04 M phosphate buffer (pH 7.0) 0.8 m, ZFF 0.77 m¢ 18]3 A&
0.03 mZ ¥rgAS wE F 40T GadA whEAATH 24417 & o] ¥k
A 0.1 WS FHs} 75% ethanol 2.7 mf, 30% ammonium thiocyanate 0.1 md,
3.5% HCld] %<9 0.02 M ferrous chloride 0.1 més} £33 5 500 mmell A
FARE 25t AAEE g ew, A= gz g AE(%)
24 e,

® Fde TF

kst Ao QS A AEddEe F& vus] il Kim 9
e 2ol UA w9 2&E 0.1 me 2% Na2CO3 2 mi& EFsta
B % 50% Folin—Ciocalteau reagent 0.1 m(Z H7}8Ilch ARZolA 30%&
7F A 3 750 moll EAE FFEE tannic acidE ATEER AR
ZAZA A (r=0.9973)° L] FHE FHE NS

&% : y=(x-0.0646878)/0.0235234

\.}

AT 43" AF 130-140 g9 Sprague-DawleyZ <73 AHE 8ulg|y
o] we} wiAste] 1597 o8] ARgEIRTh o & AR, diEe, FAE
=

. AEld 2EdAE od 40% o|E-8(40% ethanol 10mé/kg body
weight/day)S A7 Soste] faada vy 4t SE59] AF W3E 715
o, AS AL &% 22 + 2T, §% 55%, WY F7] 128382 &

Qa3 DR B AGE AAES sk
4

@ A7 4% 4 mad 24
gD ARE 0979 AATE BRY F AFed] AT P2 o

Al
o e F%L 712995, 700 YEad nusEs 22 349 % &
a9 zAlo] AHEs Fig. 1)
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@ 7+7 % superoxide dismutase (SOD) A =A

Liver tissue
l
Minced with scissors in 0.1 M phosphate buffer
(of 10 times volume of the liver weight, pH 7.4)

!

Homogenized with glass teflon homogenizer on ice

l

Liver homogenate

l

Centrifugation at 600xg for 15 min

l

Supernatant

l

Centrifugation at 8,000xg for 10 min = Precipitates

l
Catalase and ADLH activity analysis

!

Supernatant

l
Centrifugation at 105,000xg for 1h

!
Supernatant = SOD, GSH-px, and ADH activity analysis

Fig. 1. Preparation of tissue homogenate and enzyme soiution.

SOD €4 (unit/mg protein)e Oh?} Flohe'd) H™¥ o] el 75 mM
sodium xanthine 50 9 10 mM hydroxylamine hydrochloride 50 wf,
AL B2 27 A5 500 w, 21 FHF 200 UE EFI F 37TA
1027 48] wjFsksich. o719 xanthine oxidase (0.1 U/m) 200 @& 7}
a3l tA] 37Tl 2087 #ie tS 1% sulfanilamide 1 mé, 0.02%

N-(1-naphthylethylenediamine 1 mE 7}3F & A2 2087 W3 &
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540 ol A &% . 183 SOD standardel] tisle] Hdg 3

m
i
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o
ol
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e P F AFAE dlon, o] AFHoRRE F SODES 7% F o
zkell A Mn-SOD9 ke #l A< Cu, Zn-SODE &+ith %3 Mn-SOD 84
& uheol Zo)x EH4 Al 4 mM KCNS 7hete Ak 28ty Cy,
Zn-SOD% #2 Agddgdd o) #A3la, dojxl FF=E SOD
standard H#M d4ste] 24 (unit/ng protem)a YERHATE

@ 7+ % glutathione peroxidase (GSH-px) 4 4

Glutahione peroxidase® &4 (Uk/mg protein)< Flohe's] w4i®Pe] wiz}
o} Zo] 2433k 1x10-3 M Sodium azide®t 1 mM EDTAE &8t
= 0.1 M potassium phosphate buffer (pH 7.0) 500 pL, &4 100 uL,
glutathione reductase (2.768 U/mf) 100 pL, 1x10-2 M glutathione 100 u

E 3, 37TCoA 108 Fot on] sk & o] ukg-do] 0.1% NaHCO39)
9] 1.5%X10-3 M NADPH 100 plL.E 7} 187 28] 1.5%10-3 M H202
100 plLE 713t 3 A 183F 340 mollA S4EE S8 29 §%
%9} NADPH®] molecular extinction coefficient (E=6.22x106 a)Z%-H &
A blankd] 18-7+¢] NADPH F%¢] W3} (A[NADPH]/min)& &3},
o] @il 2] blanke] 2]} glutathione peroxidase®t & = <
Zbo o3 yEhbE AINADPH/minE wiE e ohee] A disdste
glutathione peroxidase®] &4 (Uk/mg protein)S AHE8}3IThH

rlr

Uk = 0.868(AINADPHI/[GSH0]1)xt)x(Vi/Vs)

Vi/Vs @ 34842, Vi : incubation volume,

Vs ! initial sample volume, GSHO : glutathioned] &7] 5%

Catalase &4 (k/mg protem)° Abei o #BE¥e) wel 0.1 we] 94 By
& A5, 71€9l 105 mM H202 ZLE] 50 mM potassium phosphate
buffer(pH 7.0)2 &3ko] 3 meo) A 3+ T 25T oA 30% Sob vheAH o
1w, o] ¥hgolg 240 mmollA H2029 S¥% WslE a4 84S S35
84 A-k/mg protein)S 187+ 1 pM H202E8 E-3jA)7]= o] 845+ a4
ZFog el
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® 7+ % aldehyde dehydrogenase (ALDH) &4 =4

Kathryn 59 u*%¢) wa} liver mitochondria —‘?’Jﬂ of U] 50 mM
phosphate buffer (pH 7.00& 7}eted E£¢at & 0.1 mE H3 buffer 0.9
mz 3Ae & wkg- 1 mM NAD, 0.2 mM 4-methyl pyrazole, 1 mM
magnesium chloride7} $3-¥ 50 mM sodium pyrophosphate (pH 8.8) 1
mé, 0.2% rotenone 0.5 m{ = 400 pg proteindl] Feh= E4LHS 713)
23T o] WRgHS 30T water batholA 2087t incubationdt ¥
340 nm°ﬂ7\1 187 &35 =433 5 mM acetaldehyde 0.1 mi& 718t
HEES A2 & 340 mnol A 1R SFHEE SAEIE 23E 340 moll
A FBAFA 6200M-len-1o] TAStd & 3 AHE NADH (M
NADH/min/mg protein)®] nanomole® 7|83 th.

mlo« ml

@ 74 # alcohol dehydrogenase (ADH) &4 &4

Gergel & Cederbaum 9] W9*”g WH3}ed 0.2 M ethanol 0.1 mw, 0.5 M
semicarbazide 0.02 m¢, 0.1 M NAD (0.01 M HCI€9) 0.02 ¢ ¥ 0.1 M Tris
buffer (pH 8.5) 2.0 mE 30TCoIA 1087 oAkt & &4 0.1 M 7}
B 340 mollA 187 33w Wl 7S5 0w A3 uM/min/mg protein)t
extrinction coefficient (340, 6220 M-lem-1)5 ©]&3}o] ARE8IT

cheld ek &4

ZA9] glg e Bradford o WEel F8] 10~100 ugol WA
grshe dalds] £ a4dy g AARe 3 595 mollA
Al Faem, g 24 98l bovine serum albuming ZTFEHE

AHg-8k % Th

@ At 7 ¥ 33

AHEEY T2 F A9eEE A A S8 AT AT S 7155
I, mHEE F st @ A AFS 1 F 0.9% AHAETE
g Well A7) ot ole A& AT F L AESA, HAEd ¢
FE 0.9% A gl 38 AT F ARAR 2718 AAY F FEFE S
AT MER g T F AFl v BEEEM dERdoEA 4
g T AEskalt

in vivo @ERE3 e §-9)42 SAS programe ©]-&3ke], p<0.059] 4
o4 one way ANOVA test @ Duncan's multiple range test® A3}t
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. & g 4 7

1, Astragaloide 1, 11, Ive] & &4

1) Astragaloide I, II, Ive| 2

Astragaloide 19 AFHEL AHoz AMo HAAL y=12.144x1.3652
(R2=0.997) 2.2 AX4& vehdirt (Fig. 2)

Astragaloide N9 AZHL ZMoz M9 HAAL y=36.68x-51.339
(R2=0.999)0.% 244& vepfidtt. (Fig. 3)

Astragaloide V9] A=He AMoz =AM wWAAL y=28823x-32.854
(R=0996) 2.2 #AA-e Yehiie). (Fig. 4)

| 4000

j y = 12.144x" 3%
; R®=0.997
|, 8000 -
[
| ©
| 2000 -
: «©
2 :
3 1000 - ASt | ‘
e
| 0 20 40 60 80 !
’ Concentration(ug/ml) |
Fig. 2. HPLC chromatogram of astragaloide |.
800 |
| y =36.68x — 51.339
| R?=10.999
600 T
s \
o
© :
x 400 f
« i
(o i
o i
200 -
| Ast. |l
0 R . ]
0 5 10 15 20 25

Concentration{ug/mi)

Fig. 3. HPLC chromatogram of atragaloide II.
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300
y = 288.23 ~ 32.854
R? = 0.996
g0
-]
4
3
a 100
Ast. IV
0 - - -
0 02 0.4 0.6 0.8 1 1.2

Concentraion(ug/ml)

Fig. 4. HPLC chromatogram of astragaloide V.

2) Astragaloide 1, Il, IVe] &2t BA

Astragaloside [& 3d< 67.8 mg/100g > 5+ 63.5 > 1d 39.8 > 73
13.6 o2 o] E9ith Astragaloside I ¢ 7Z$E 3d 21.4 mg/100g >
5 126 > 19 88 LR Eston, 7TdddME A=EHA &sith
Astragaloside IV & 323 53290149 0.7 mg/100ge] vt 1L, 7dl
M AEHA 949k} (Table 2, Fig. 5, 6)

Table 2. The contents of astragaloside |, I, and |V from Astragali
membranacei Radix according to different cuitivated years

o Astrageloside | Astragaloside Il _ _ Atragaloside
- - . il
1st 39.8 8.8 -
3rd 67.8 21.4 0.7
5th 63.5 12.6 0.7
7th 13.6 - -
& W Astragaloside | [ Astragaloside Il B Astragaioside IV Fig. 5. The contents of as-
50 tragaloside I, 1, and
IV from Astragali
© membranacei  Radix
20 according to different
O i 7 | l cultivated years.

1st 3rd 5th 7th
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50 -
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150~
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~3.985

5.632
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512251

Fig. 6. HPLC profiles of MeOH extracts from Astragali membranacei Radix
according to different cultivated years. (A, one year; B, three years:
C, five years: D, seven years.)
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1) in vitro &AtEH &4

(1) Superoxide anion radical 2=

Superoxide £7%5 A¥ F WgEFEE 10ppm oIA= 197 8.36£0.21%,
3d2 11.59+£0.27%, 53 13.08+0.46, 7L4:l 17.784+0.88%% o)zl
ascorbic acid®] -0.37+£0.52%Kt} & AASS HAth 50ppmolXE 1
16.07£0.06%, 3 16.29+0.05%, 5 17.32+0.28%, 7d< 13.73+0.52%
2 g2 ascorbic acid 9} 6.2510.3% EUt ¥ AATE B2 B4 dE
2FEE 25A 100ppmolAE dxwrt @484 e 2A%E B9 gﬂr
7F gler, 2 FEBRUEYS FLolA ascorbic acid Hof w2 AAT
Btk d2EEE 10ppmel A A del] me $2 A75S B oOme
100ppm oAl Aufdpel wat Frkeichrt 5ds& Xg@Q-i Zasiith Bl
A Aupdrrt 58 75 & E40] YT (Table 3, Fig. 7)

Table 3. Scavenging activity on superoxide radical of water and meth-
anolextract from Astragali membranacei Radix(%)

. ‘ Gongentratif)h(ppm} ff | ,

10 .6 100 ;

T W oesom  rmnim0 933206
MeOH 8.36%0.21 16.07£0.06 14.09+0.28
3rd Water 8.64+0.78 11.01+0.37 13.76£0.46
MeOH 11.59+0.27 16.29£0.05 14.39+4.36
5th Water 9.89+0.01 13.9340.06 17.68+0.26
MeOH 13.0840.46 17.32%0.28 20.31£0.05
7th Water 14.08+0.47 15.22+0.44 17.47£0.76
MeOH 17.78%0.88 13.73£0.52 17.28+0.02
Ascorbic Acid  Water -0.37£0.52 6.25+0.30 59.78+7.27
MeOH -0.37£0.52 6.2510.30 59.78+7.27
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Fig. 7. Scavenging activity on superoxide radical of water and methanolex-

100

80 -

60

20

inhibiton rate (%)

-20

80 -

60

40

inhibiton rate (%)

-20

a0 -

b
p1376
J101

o
a 1788
1393

b
c933
47863

1408
3 5 7

b
4747
al522

20 -

1 ASA
Water ext.
a
5978
0 o °
e b 2041 1728
R 5 1439 a a 1373
g 1607 ¢ 1629 13%1732 1778
836 Ha : ¢ 52
~037

1 3 5 7 ASA

Methanol ext.

010 5o |
1@ 50 ppm |

| (m100 ppm|

{10 ppm |
i 50 ppm i
| 100 ppm

tract from Astragali membranacei Radix. (ASA; Ascorbic acid)

(2) @ a-diphenyl- 8 -picrylhydrazyl (DPPH) 275

Table 4. Scavenging activity on DPPH radical of water and methanolextract

from Astragali membranacei Radix(%)

. ~ g‘"{CQnCEntratiorﬁ(biﬁh‘ﬁ“'
. vear : —
Ist 0.30£0.25 2.24+0.06 1.76%0.01
MeOH 5.504+0.23 4.02+0.23 5.3840.06
3rd Water 0.33£0.11 2.72+0.08 3.05%£0.16
MeOH 5.76x0.00 4,17+0.03 6.39£0.11
Eth Water 0.46+0.14 3.34+0.01 3.11+0.01
MeOH 6.17+0.02 2.64+0.21 5.31+0.13
7th Water 0.66+0.01 3.33£0.00 2.8010.01
MeOH 5.12%+0.16 7.62+6.85 4.96+0.01
Water 23.71£0.42 89.61+0.02 91.56+0.01
Tocopherol
MeOH 23.7£0.42 89.61+£0.02 91.56+0.01
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100 -

Vara
89 §1 56

80

<
o 60 - O10ppm
© 7 50 ppm -
5 40 a 100 ppm
3 1(;6 50 5 c 2
= 20 - 224 ¢ 308 b3 bog
£ b b2 72 b334 6333
03 033 046 066
0 — . — P77 7777
1st 3rd 5th 7th Toc
W ater ext.
100 .
80 -
® i [
o 60 L Ot0ppm
® ! 150 ppm
o 40 b a { . M100 ppm
9 Cc 639 C - i Tt
= 538 R 531 o496 2
£ 20 - b ¢ .
£ cdapo 5C447 bcoga 4762

576 817 51
1st 3rd 5th 7th
Methano! ext.

Fig. 8. Scavenging activity on DPPH radical of water and methanolextract
from Astragali membranacei Radix. (TOC: Tocopherol)

5325 10ppm, 50ppm, 100ppmollx] % tixw¢l tocopherolBth &4 &}
A @& DPPH 2A%S Bk WeheFE8dA % 10ppm, 50ppm, 100ppm
AME AR @& 2ATE HATh E3 Aul d5 el 28 alole §
t}(Table 4, Fig. 8

(3) Low density lipoprotein (LDL) AtstX|sis

EFEE4ME 1ppmolA 192 -220.6+15.6%, 3T -210.4%8.3%, 58
-197.8+£13.7%, 792 -193.0+28.3%2 t|%:2¢] tocopherol®] 30.2+1.4% K
o @AsA FA Yert ozt 1dch 10ppm oAM= tiZ2ie] tocopherol 2
52.317.5% Bt @AstA AA vepstth

eSS 250 Ippmelld 193 0.3+11.2%, 3 3.6£1.5%, 59+
8.8£1.5%, 7 12.1+0.5%% thZ:#<! tocopherol® 30.2£1.4% Ht}h A3
e DL AlAElsS B9tk 10ppm AAE tiFEtel  tocopherold]
52.317.5%5.F w2 LDL 28t As)sS Hol LDLANIAS = a3/t §lve A
o2 uvbepstth, (Table 5, Fig. 9)
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Table 5. Inhibitory activity on LDL oxidation of water and methanolextract
from Astragali membranacei Radix(%)

= Concentrationippm)
Year = - . .
. { iO .
1st Water -220.6+11.2 -168.4+11.3
MeOH 0.3£11.2 12.4%£1.3
3rd Water -210.4£8.3 -207.6+3.9
MeOH 3.6%15 30.3£3.0
5th Water -197.8£13.7 -169.9+13.7
MeOH 8.8%1.5 37.9£3.0
Tth Water -193.0+£28.3 ~-186.2+£14.3
MeOH 12.1+£0.5 33.6+0.8
Tocopherol Water 30.2+7.5 52.3+£1.4
MeOH 30.2+1.4 52.3£7.5
150 - _
1052 30'315;3 |
T 50 5 7] Toc . Dtpom
S Lm0 <M 10ppm
S -0
%) 200 654 —159.9 o
T ms a0l s g,
Water ext.
100 _ ‘
80 }
%:3 6 379 52 27 \ EHDDm
E 403 12.4 303 336 i e
N 1st

Methanol ext.

Fig. 9. Inhibitory activity on LDL oxidation of water and methanolextract
from Astragali membranacei Radix. (TOC; Tocopherol)
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(4) Linoleic acid TMEIAsls

EFEEdMe 10ppm, 50ppm oA B¢l tocopherolETh ¥ linoleic
acid #sAE TS HYPom  100ppm olAE Sdo]l gz EIHE
62.32+0.14% Eﬂr w2 Asles Btk EFEELS 592 linoleic acid ¥
AEAS S B, WEEFE 5 50ppmolME 5dT 79.27+0.72% >1
Wy 77.8442. 21% >3 75.03%3.54% >7d 66.93+0.79%= (2T
66.93£0.79%) 2=, 100ppm AT 7T 82.19+0.46% >5dT 82.01+£0.2%>
19 81.3740.42% >3 80.83+0.04% o2 hERF 62.3240.14%Hc &
A8k linoleic acid #AH8 A& 5S B ITh (Table 6, Fig. 10)

Table 6. Inhibitory activity on linoleic acid oxidation of water and meth-
anolextract from Astragali membranacei Radix (%)

Year .- . o=
- . s
Ist Water 27.3510.90 32 28+1 68 25.56+0.05
MeOH 34.09+£2.14 77.84%2.21 81.37£0.42
3rd Water 4.28+6.68 -0.18+8.25 -60.00x£3.39
MeOH 29.87£0.69 75.03+£3.54 80.83£0.04
5th Water 39.68+0.35 45.944£3.50 67.54+1.1
MeOH 45.43+1.19 79.27+£0.72 82.01%£0.2
7th Water 34.11£0.06 42.78+5.23 44.90+3.02
MeOH 36.12+1.73 74.43+0.06 82.19+0.46
Tocopherol Water 71.94+0.66 66.93+0.79 62.32£0.14
MeOH 71.94%0.66 66.93+0.79 62.32£0.14
e PRI
60 2536 720 ézb;gw 52 32
5 40 e 5228 341
g [% e
*% 0 + @50 ppm
c 20 st 5th oc | .M100ppm
% 40 &
= -60
< : d
-80 r -60
-100 i —— S
Water ext.
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100 bc [o} ab o 8’[’)77 a T
- 61 37 753 8083 793 8201 a 8219 7194,
» % 66.93
:g % é:sz ) o
o 60 % 310 ppm
§ : % @50 ppm
s Y % 100 ppm.
S x %
2 20 - /
: .
0 _ i B

1st 3rd 5th 7th Toc
Methano! ext.

Fig. 10. Inhibitory activity on linoleic acid oxidation of water and meth-
anolextract from Astragali membranacei Radix. (TOC; tocopherol)

e FEEANE 142 0.2710.02%, 39T 049+0.04%, 59 0.5940.04%, 7
Fol wA vgkew TdTelN @A

rL
rl
j)
W
o
I+
=
o
[
X
it
(3}
£
rl
0,
24
0
'y
rlo
5
Ui
QL‘

Table 7. Total phenol content of water andmethanol extract from Astragali
membranacei Radix

Ist Water 0.15+0.01

MeOH 0.27+0.02
3rd Water 0.24%0.00
MeOH 0.49%£0.04
oth Water 0.3940.04
MeOH 0.59£0.04
7th Water 0.39+0.02
MeOH 0.30%0.01
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Fig. 11. Total phenol content of water and methanol extract from Astragali
membranacei Radix.

o

2) in vivo gl AlS

o

(1) & & superoxide dismutase (SOD) &4

% Mn-SOD #AelA 3d2 2.46+0.30 wmg protein, 7
2.48+0.61 u/mg protein®. . silymarini9] 2.5910.50 uw/mg protein ¥ &
FEoE Y& Mn-SOD &44& WeERIthCu, Zn-SOD 4w 2%
] ¢1%lth. (Table 8, Fig 12)

o
-

Table 8. Superoxide dismutase activity in rat liver administrated with
silymarin and Astragali membranacei Radix methanol extract(1
g/kg body weight/day) treated with 40% ethanol(10 mi/kg body
weight/day) for 2 weeks

. ‘ ,  ':‘:'thSOD activity

,,,,, e mew |k

Normal 2.56+0.57 0.02+0.01
Control 3.08+0.66 0.03+£0.01
Silymarin 2.59+05 0.02£0.01
st 3.33£0.79 0.03£0.01

3rd 2.46%0.30 0.03%£0.01

5th 2.97£0.18 0.02+0.01

7th 2.48%0.61 0.03£0.01
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U/mg proteir
N
(4] w
+—+———4
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—

Normal Controt  Silymarin 1st 3rd 5th 7th

o Mf:ggD activity (u/mg prbteir}) ICu,ZrPSODégtri\;ty(u/énrgrﬂf;r?)garwrnﬁ) |

Fig. 12. Superoxide dismutase activity in rat liver administrated with sily-
marin and Astragali membranacei Radix methanol extract(1 g/kg
body weight/day) treated with 40% ethanol{10 mi/kg body
weight/day) for 2 weeks.

(2) 2t& & glutathione peroxidase (GSH-px) &AM

Table 9. Glutathione peroxidase activity in rat liver administrated with
silymarin and Astragali membranacei Radix methanol extract(1
a/kg body weight/day) treated with 40% ethanol(10 mé/kg body
weight/day) for 2 weeks

e

NormAalkk
Control 0.57+0.15 ab
Silymarin 0.24+0.08 c
st 0.56+0.11 ab
3rd 0.51£0.12 ab
Sth 0.51+0.11 ab
7th 0.42+0.22 b
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GSH-Pxo ZAofA 33
protein, 7% 0.42+0.22 wmg protein =
ok e #FAS el s 9tk (Table 9, Fig. 13)

U/mg proteir

FHO Ay Heol TE B B SNE 2

i 0.51£0.12 wmg protein,

1 ShA

¢

0z

5l 0512011 wmg

ab

Fig. 13. Glutathione peroxidase activity
silymarin and Astragali membranacei Radix methanol extract. {1
g/kg body weight/day) treated with 40% ethanol{10 mi/kg body
weight/day) for 2 weeks.

(3) & & Catalase &AM

A ab
T L ab ab ?
c
B
i | ‘ j
Normal Control  Silymarin 1et 3rd 5th 7th
in rat liver

zxz7e 0.57+0.15 u/meg protein®

administrated with

Table 10. Catalase activity in rat liver administrated with silymarin and

Astragali membranacei Radix methanol extract(1 g/kg body
weight/day) treated with 40% ethanol(10 mi/kg body weight/day)
for 2 weeks
- Catalase activity - Duncan's test
Group - - .
f (k/me protein) - (p<005) ;
© Normal 'MW“”W““’“"S&&T&"E&BM s
Control 0.013£0.010 bc
Silymarin 0.010%0.000 o
1st 0.014+0.000 be
3rd 0.012+0.000 be
5th 0.013%0.000 be
7th 0.020%0.000 a
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a2 et g 49 catalased] BAAAE BE groupdld F-9Alo] $ldct (Table
10, Fig. 14)

0.025
be
a
0.02 <
ab
T
20015 bc
o
a — be be
o
£ c
< 0.01
0.005
o |
Normal  Control  Silymarin 1st 3rd 5th 7th

Fig. 14. Catalase activity in rat liver administrated with silymarin and
Astragali membranacei Radix methanol extract(i g/kg body
weight/day) treated with 40% ethanol(10 mi/kg body weight/day)
for 2 weeks.

(4) 2t £ aldehyde dehydrogenase(ALDH) &HA

Table 11. ALDH activity in rat liver administrated with silymarin and
Astragali membranacei Radix methanol extract(1 g/kg body
weight/day) treated with 40% ethanol(10 mi/kg body weight/day)
for 2 weeks

Normal 6.42+1.13 ab

Control 3.63%1.55 ¢
Silymarin 5.57+2.06 abc

Ist 7.1512.46 a
3rd 4.49+1.3 bc
5th 4.27+1.18 bc

Tth 4.32+1.68 b
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o2

S A4S WY Fosig o, FH A UEhve ALDHY 2dWstE #
23 Ay 192 7.15%2.46 uM NADH/mg protein/m °2 thET 9
3.63+1.55 yM NADH/mg protein/m ¥ silymarin® 5.57+£2.06 uM NADH/mg
protein/m Bt} §J3tA =2 &4 Yehfslvh(Table 11, Fig. 15)

12 1

10 a
§ g1 o %
I
o
o o1 B b
£ s ¢
T
a
<
Z 4
=
E]

2 .

0 t

Normal  Controf  Silymarin st 3rd 5th 7th

Fig. 15. ALDH activity in rat liver administrated with silymarin and Astragali
membranacei Radix methanoi extract(! g/kg body weight/day)
treated with 40% ethanol(10 méi/kg body weight/day) for 2 weeks.

(6) 2t & alcohol dehydrogenase(ADH) &4

Table 12. ADH activity in rat liver administrated with silymarin and Astragali
membranacei Radix methanol extract(l g/kg body weight/day)
treated with 40% ethanol(10 mf/kg body weight/day) for 2 weeks

e ADH activity ' o | ‘Durjqanfs fest
(oM NADH/me proteinim) - (<005
- Normal t 419.82i29é.61 b o

Control 582.05+288.23 b
Silymarin 550.59+251.34 b
Lst 638.25£464.53 b
3rd 512.65%311.42 b
5th 1146.45+533.17 a
7th 620.55£326.47 b
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53R 1146.454533.17 nM NADH/mg protein/m 2 +24¢1 &4 F71E H
3, YAl= 19T 638.25+464.53 nM  NADH/mg protein/m, 39+
512.65%£311.42 nM- NADH/mg protein/m, 7¥<t 620£326.47 nM NADH/mg
protein/m® Ho ol A tha xfolrt Yot felAdol f1gleh(Table 12, Fig. 16)

1800
1600 |
1400 |
1200 |- b
1000 b 1 b

800 | b

nM NADH/mg protein/
(=)
o

600 r

400 r

200

Normal  Control Silymarin 1st 3rd 5th 7th

Fig. 16. ADH activity in rat liver administrated with silymarin and Astragali
membranacei Radix methanol extract(l g/kg body weight/day)
treated with 40% ethanol(10 mi/kg body weight/day) for 2 weeks.

6) ity %
Table 13. Relative liver weight of rat administrated with silymarin and
Astragali membranacei Radix methanol extract(1g/kg body
weight/day) treated with 40% ethanol(10mi/kg body weight/day)

for 2 weeks
e _  Relative 'li&er~Wéi§ht(§é) Dunoanstesi(p<005)
"""  Normal 337£009  ab
Control 3.43+0.20 a
Silymarin 3.28+0.08 abc
Ist 3.29+0.11 abc
3rd 3.23+0.12 be
oth 3.40x0.24 ab
7th 3.16x0.10 C
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et 3.434+0.20%9F wlashed 1M 3.29+0.11%, 3w+t 3.23£0.12%,
AT 3.40%0.24%, T 3.1620.10%% Y v Fgko] uEbd ot WJ*&‘%
SiAth(Table 13, Fig. 17)

3.7

ab
3.6

3.5 ab

i
S E R

3.1

3

2.9

|
2.8 '

L

2.7

Nomal  Control  Silyrrarin Ist 3rd 5th 7th

Fig. 17. Relative liver weight of rat administrated with silymarin and
Astragali membranacei Radix methanol extract{l g/kg body
weight/day) treated with 40% ethanol(10 mi/kg body weight/day)
for 2 weeks.
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Vit %’*T%(Leguminosae)ﬂ] &5l thd Al 2290 37 A membranceusE
23} 718 AHete) BelE @WES Aotk P rhime %L THAES SRK
Atragalus mongholicus Bunge, E#7FF# I Astragalus hoantchy Franch., ##
£ Astragalus chinesis L., [E . #5 Astragalus. adsurgens Pall. 5] #iGES AL
e
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o) T AR A7] Sl dall J1Asta k. Bike] RHEEENE MM
O RTHREE, RV SRR olg) dto] AT AT &%l UEE Hx
2 AFSTE e CREME VT LR EE MITER AL B
EEH iRk BYLE FDK A frhas RESe TSI SOEmi
AT —UIREMEZE AR Afall PERAIT B o shol MR Bk
&taL FHEF R SRAL s13en, o] % vhro] ARESlaL 9l

HIGE R Hetw e kW b, el 2Hea Y gpeY BEERX,
FOKEE, FoEAllsls asel glon LMshE wihard 4% Ad wrg
o] giEHQ opgolr} A

Ao M= Ao EE REAEZ QA8 HTET, RIMFESR AT BEANE,
IERRE S, #Aste EiisEs de LRis aPlE PR TESRE ¢
g AL, THE T E, EEn 5o S8H01,2,6) o dFlM e FRIEK
e, NFAMERG, ST, BAEEE, B TE, BREL BERR, SRR R Sl
ol g5 gley

EEo FAEL2  astragaloside I~V astragalussaponin 1, 1, I,
acetylastragaloside 1, soyasaponin I %9 saponin® formononetin,
calycosin, kumatakenin, L-3-hydroxy-9-methoxpterocarpan %<l flavonoid,
asparanide, canavamine, prolin % 19%F oJ4te] ojn|xAbS dHF3lal 9lem,
Cu, Zn, Fe, Mn & 1959 771995, B-sitosterol, linoleic acid, follic acid &
vjak a7 F3uo] gkt

5o i d7EE 5S-rRNA spacer domaindl] 2% DNA #]€45)3
RAPD EA4'79] oja) 442 EXste] & BRI

a5 AvEe #fEY flavonoidZt HANA  LFpEEMm-FERC] 28 free
radical®] ARV AolA] Adtaz furE nyge) g agn e A4
9] A9 angiotensin 119 hydroxyprolines] @8] &d7F 9o¥zn B3 8
Rk S K saponine HAY £EEE 44173, oxygen free radical
A4 BE adE 4 A7tk 8tgem, Y Na-K ATPasedl %

A s A8
Fg Fo] Ao &80 gltks Bl eyl

Ao Ao @3 A2 methotrexateS A3 vpg-20] v ALl djgt
3719 S ME AR in vivo AEIOIA FiEE Ak, %9 polysacharides}
Lol & A glo] IgM AE A4 Zine Chlorided] o8 F2d AE iy
A A B4 e &3 g oge] ofg MY 7% 24 &I & B
SIATE™ gt TRE o] s3hy 7iqh Wl et &3P JHerE ofy
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ATE FAHOR AFEe] Yt
ST SEEEE A mongholicus?] A-%17¢9] A93d3 o)L Hojof okg & 1}
Epditt Sho] 3 o] &9 AFHE Astm glovt fEvele] AS dEE 1-29d
[e]

aER, QRN e s GaE 9] dstelale As B4 g 4
i Fastegtal Asm, ojeh #Fo] &

& 19, 3d, Sdd, 7S YghE FE3fo] HPLCZ astragaloside
I ~VIl % astragaloside I, astragalosidell, astragalosidelVe] A&ES%4s}5ich

ikst g4 AH¥e in vitro dAE Superoxide anion radical A%,
a,a~diphenyl-b-picrylhydrazyl(DPPH) %, low density lipoprotein(LDL) 4}
A3, Linoleic acid IMFsIAS, Folls &% & 5483, in vivodlAe
superoxide dismutase (SOD), glutathione peroxidase (GSH-px), Catalase,
aldehyde dehydrogenase (ALDH), alcohol dehydrogenase (ADH) 59 #43}
A MY TS FYste] Intel aws #aAstaal ok

WY FRAIHQ astragaloside [~V = astragaloside I, astragaloside
[ astragaloside IVe] A¥-S HPLCE ®43 Ay 33U #HEKNA
astragaloside 1, astragalosidell, astragaloside IV =5 =74 ugfow 54d
DIVAD>TARY o8 ko] =4 gt

TheFeh Aol o] futEle AgE AEdAE AA ot EAisle dalkslA
of o] AAHAR ity 2Eavt s FEE 2ot AAHA
i Ao &4 mEAF el 9l DNAS] W 7]

[}

FibshAle] tiE dAlo] HEHL
s J

A
:‘ .

71E9] gatkstAl 2 BHA (butylated hydroxy anisole), BHT (butylated hydroxy
toluene), PG (propyl gallate) 53 72 3 ilsiAle} EmdEr 2 Hd

79



Lot |20 gstaix|
KJKIDA (1) 2005

GatstAl 7L Lol o] g3 i glont 4 WAIsAI]]l BHA, BHTE 958 &
= AYAE 540 ZATL Ho Abge] ZIHHI glon EAHES HAe] ¥

: o 2

A]
‘i‘rﬁ 7HAAL %) Olé—% gAE 5 e Zdolux bdd ka9
8= :

100ppmof|A] ascorbic acid®th AASHA W& 2A%E Hol airt gldlen,
lOppmoﬂfﬂ% 7TAE 17.78+0.88%, 5+ 13.08+0.46% = ascorbic acid ®t}
F< 2% B4 superoxide anion radical 27 #-80] HthE of7]e AF
3}4] iEﬂléﬁﬂ o oF71¥= ¢, Alzheimer’d vl 39 W& oY EE X
5317 Qe AAA ALEelE Agsiths oulojdt. vlwd Audgd] wel &4
o] 717} viehsith

DPPH(a,a~diphenyl-B-picrylhydrazyl) radical 2ASNA = &35
SFEE BT A 32 25 29 fadel gided Aupd
M ErE folde] gtk
LDL(low density lipoprotein)> W@atel] £0]7} A3t LDL(oxidized LDL)Z

=™ macrophage®} oxidized LDLo] Z38Fa A uHfatty streak)S HAsh

THRstFor APAThe3) oluje AUA|cle] Abste] i AsjaHE
AP A EFEET WELFEEdA dixel EadExd A5 A4
et ou|7h ggich a-EFHE9 vlud o BE dde] #go] W& AololA
EiG LDLY 4bshel] disid e aabdd Aaeg-e Kok 4ls
Linoleic acid /\k@}Oﬂ st Asians EFEFEAME 537 Lincleic acid
WA e EaL, WEEFEEd AT 50ppmol Al 5S> 1dE>3d ST
AZE oz, IOOpo Oﬂfq 7AE>HAIIE3IAT ©oFE YRFET A
gt Linoleic acid #3852 ¥ linoleic acid AH3bel]l thdt Aslgyt= 59

ol thE e Hal $Saoin

=3 He
ol wet

_&rE

HE

REEMEE

>’ H‘U Wi
A,

ofN L it
filo
-
(e
e
0,
i

i
e
il
2,
X
rlr
(@3}
rT‘
3t
S
2
e
it
rlo
“
iy
o
ol g
o,
Hir
=

In vivo 343t A8 5 SOD(Superoxide dismutase)= oFd(Zn) 2 +2(Cu)
= Shela 9y 54 superoxide radical(02-)& A ASE TS dfo] @A
AAERE QAZ BadEd 7)odde3) 4E9 Folg vk A EE radical
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3JFE > 1A > 5] ¢oR W
FEolnh A i A
3 el g% Ao M-S &9
2N 5 9l Aoz HwHHIL

AEHOZ in vitro IS 1A A3 o a-diphenyl-B-picrylhydrazyl
(DPPH) 24453 Low density lipoprotein (LDL) 2t3}A 8l 5o A= ahitksl a3
7} $11 2™ Superoxide anion radical 271, Linoleic acid #AHstA s, &9
= T FoMe EFEEN EEFEEA BT 7Sy 5dde] 58 g
A a%s By,

in vivo A8olA M F superoxide dismutase (SOD) 4 % Mn-SOD]
24, glutathione peroxidase (GSH-px) @4, AdiztA 3 28 7do] &4
a gxksl a9t B} aldehyde dehydrogenase (ALDH) @A1e 1\do] 7}
4 A YR 2™ alcohol dehydrogenase (ADH) &AL sydo] Ad #A Y
BTt AWl 29E B w 7do] vjuA e Fakst 288 vERd A

4oz GolEn 93 BB 4N

¢

0.

AR
o2 #oE

FF FEE Wl @ A7l Yoix] B FE g8 ARttt Hde 2L
FAol B BvlelA Aol EA et EdAollen, ofsd te v
SuiE AMEE dRow gtomel gy AT JloiA TSl Aol Jhsd
o o159 Zgo] e W B F g EAHHA AT Ay oler &
Aot

Atst AgelA Superoxide anion radical 27%, Linoleic acid ¥}4F3HA )
&,superoxide dismutase (SOD) &4 F Mn-SODS] &4,  glutathione
peroxidase (GSH-px) A, Ai7bd SolA 43 A4S Hel 7d2e d=x
TEUE P Z37t ot dA gl EA axAe|a iAo djgt
A7 B o) Ma=lojor & A )

il

tlo

HES] Al FEee] RN, WY 24, ¥ 24, Pl 24

1. HPLCE #23t A3} astragaloside 1, astragaloside 1I, astragaloside IV
EF 3 > 5 > 19T > 7d2] o7 ggo] A vght)
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. HY AXE A549(Lung carcinoma, human)ol A

Ol Wb A40) T2 BO] O BAS BY 917

17 Ak HAAES HEL2990I A= 0.25 mg/mle] HEollA B 18%0]5}+9)
H] e AEEAS Yehilod 1EES 1.0 mg/mlME EFEES

s

o 4
iy
~t

< 28.943.0%, WMeHe F2E9 A9 3d2 35.244.1%% VY =
0] et on Al Wgel mE Aol ISt

A3 AGS(stomach adenocarcinoma, human)olAe As=e] H$- A
AR E A Ugtou ASAIEe] 50%0l8tE WAl vsith 3y
=FEE0] AFAAET5.2£6.8%, A APAL 21£0.12 7P =4
bra=g

et Al MCF-7(breast adenocarcinoma, pleural effusion, human)ol|A]
= 39 WREFEEC] 84.947.7%9 AEAAE, 241028 MgH Apd
S7F Vg A e

w o Rl OAN
X
P
rlo

=)

I o o ox
o

[Fde L 2
o 2oq

64.027.0%, A=A AEE 21£0.2, 19 A
72.247.4%, AEA APEE 224018 =4 eyl
. ZFIAIEZ Hep3B (hepatocellular carcinoma, human)olAE= 392 555
63.14£6.1%, Az Apds 20402, 193 Wgg 255 AS94&

o

=

72.447.8%, AelA AbELR: 2 240.10] B|wA =2 o] Lle}

AT AGS, HEHAIE MCF7, HIQAIE A549, HIAHIE Hep3B 59 &

o AFNE GAHOR 19T, 3UT deeiEEo] ANLoR ¥& 4
& oA HeEq AbEEE wow BRREAE 39
3

S sk AeH ApEEs} e,
o
1

==

g
o
o

=

Rl
kat
tr
lo

[

WY AP E BEEEAE 7WT0] T cell® B cell 257904 1L-69)
Fup7F W@k, 3@ 0¥ WS EE 58 T cell®t B cellolA] 25 IL-6
A=) o)

ok TNF-a7b 7 +9) = At

. Superoxide radical®] A7 %olA= 100 ppmoll Ay HELEL A @

S AASE B a3t giled, 10 ppmollA 7dT 17.78+0.88%, 5
13.08+0.46%= ascorbic acid Eth %2 A~A%5E ESvh Alufdseed mat
g4 TP e

linoleic acid Atglel tgt Adazts EFFEAME 5T 79.27+0.72%,
HehS32 2 50 ppmelA 537 82.0140.2%, 100 ppm oA 732, 59T
82%2.2 AAH o sdto] v dol vls] 4313t

FolE TS B4 A9 BEREEAAE ATt e Felew 8

|

#Fol S7tstloy, HEEFEEg s sl FTksithrt TidelA @

L
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A8 7rashaich
12. in vitro AHalEAde #AE Ay Superoxide anion radical A7%,
Linoleic acid #atAEN s, FulE sk SoMe E5FEE0 e EFEs
A B 7d sydo] gk ekt ;51 S HSidh
13. Mn-SOD¢] #4-& &3 A3 333, 7do] ¥ FAdo] Yehwr
14. glutathione peroxidase(GSH-px)¥ 7\ 0.4240.22 u/mg protein > 5<%,
3d 051 > 1d 0.56 0.2 YeRdth
15. aldehyde dehydrogenase(ALDH)+= 137 > 3d< > 7d2 > 5
o] =A Yeldt 19T #EE 252 v P Rg s v
& FEY 4F FaHrt ERlEAh
16. alcohol dehydrogenase(ADH)E= 5do] 7FE = UERal the ddel A
frolidol glo} B s 5o vEETh
17. in vivo A¥ M= 7% % superoxide dismutase (SOD) &4 % Mn-SOD
o] &4 glutathione peroxidase (GSH-px) &4, Atiibd % 5 X<
7d<, aldehyde dehydrogenase (ALDH) @A4elxe 1d<, alcohol
dehydrogenase (ADH) @42 5do] AlY =4 veistth duba]l A&
B o) 7de] vy o gitsl 282 Ve Zlos ddEn
FF FEE Wy g ATl glojA 0] w2 Sulolx B4l A
R thokdt SuiE AL Aoz ghEel Aol sbeehH, olgd #89
&t 5 St gl A7t FsgE ool & Aol
garsl Ayoa 3t FALS B 7ddo] A EAEA aaolar
bAgHAle et A7 6% o esojop & A At
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