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Components of Astragali Radix at Various Ages and Their Effects of
Physiological Activity

Jang—Cheon Lee!, Dae Dong Sung?, Ha, Uram!, Boo—Kyun Lee'*

'School of Korean Medicine, Pusan National University,
“Department of Advanced Materials Chemistry, Sejong Campus,
Korea University

ABSTRACT

Objectives : Astragali Radix is known as a perennial plant, and it is estimated that there may be differences in the
contents and their components depending on the ages. The components of astragali radix may activate differently.

Methods : The astragali radix components cultivated in Jecheon( one year ), Korea, Shanxi province( 7 years ),
China, Inner Mongolia( 5 years) and Inner Mongolia ( 8 years ) were extracted with pure ethyl alcohol and
identified the component molecules. The extracted components of astragali radix were measured the activity of
Telomerase for confirmation of their Telomere lengths.

Results : The cell activity has been shown the greatest contribution in astragali radix of Inner Mongolia(8 years).
Although there is the difference in cell activity between the two products of the 5 and 7 years, the difference
between the values was small and the 7 years product was slightly higher than 5 years product.

Conclusions : Total Astragaloside contents were highest in the product of Inner Mongolia(8 years), followed by the 7
year product of Shanxi province. Especially, astragaloside and cycloastragenol (TA-65) among the astragali radix
components have shown to be increased Telomerase activity in the DNA metabolism of the cells, and the efficacy
depends on the ages of growth.

Key words : Astragali Radix, Telomerase, Telomere lengths.
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I. A&
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g3te] A1, #AFS Shimadzu, LCMS—90307%
ThermoFisher#]l Q Exactive™ HF Hybrid Quadrupole—
Orbitrap™ Mass Spectrometer® A3l 7]
A B2 gelel|l AME-e FT-IR¥ UV/vis 233 %
A% PerkinElmer#| Spectrum Two'™ L160000T<}
Shimadzu#l UV—-2700 UV/vis spectrophotometer
£ AESISiTh Ad® 92> Mass Spectrometerol A
T8 peakA 7] = FRISH3A T

Cycloastragenol (TA—65) (Scheme 1) Al&%&
Sigma—AldrichZ2%-8 #9433 th  Cycloastragenol
(TA-65)= &&= 98% o= HPLCS NMR=Z &
A3ttt

Fig. 1 Cycloastragenol (TA—65) (Scheme 1)

Cycloastragenol (TA—65)+% DMSO9 ¢ 1 x 10
mM F=7F HA sk stock solutions RHES T

Cycloastragenol (TA—65)Ag= F 7lo HER
=% Mouse embryonic fibroblast (MEF) ull %
(MEF cultures)® 0.2 $=8)3}3ith. 7} Ak ¥, A+
W 37 $EES 37°C, 5 % CO, T oA
== Gibco, PaiselyAl  Dulbecco’'s Eagleg
(Dulbecco’s modified Eagle’s medium)olA 10%
Zejo}3E A (fetal bovine serum : FBS)¥} 34 6Y
2r oAkl 9%k cycloastragenol (TA65)°
1.0 ~ 10 M 57} $AFEE v 19 =& 22 71
Ao R gMg HojmE WA HXxE vt 297 5
A Bt Al vttt AEE 0.1% DMSOZ A
g3t Zdsi
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3. AlZ8|E (Cell Culture)
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447 nm¥} A = 689 nm AbolollA F5E Zol2 =
dakolth. Table—20] 574 AX 52 5= gk (log)
o] digt TRAP—ELISA A% ko] dl& @k vl&S
ERi ATt

m. A}

Table 1. Comparison of Chemical Components
Cultivated Area

of Astragali

Radix on the

EL

1

BC—NMR¥} FT-IR,
Al % Mass Spectrometer® A}
=23lo] Table 19

Number of Years and

Contents (content : pg x107%/g: ppt)=*

Cultivated Area Jecheon Shanxi
(1 year) (7 years)

Components leucine 15 28
Isoleucine 92 62
valine 19 21
threonin 48 74
alanine 22 43
arginine 85 27
proline 29 28
glutamine 39 46
GABA 21 27
aspartic acid 16 18
glycine 32 29
phenylalanine 87 102
adenosine 27 36
tyrosine 103 89
acetic acid 43 9
succinic acid 19 42
xylose 15 29
glucose 4 18
mannose 183 26
galactose 2 9
sucrose 1 36
raffinose 21 14
uridine 391 8
fumaric acid 273 5
adenine 318 16
formic acid 89 30
trigonelline 167 18

adenosine 28 29
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Inner Mongolia

(5 years)

19
37
5
29
38
19
33
28
22
17
27
93
29
72
8
28
18
11
22
4
8
19
12
9
17
54
27
14

Inner Mongolia

(8 years)

27
48
33
47
46
29
27
16
23
19
41
97
32
93
24
63
29
9
67
11
28
42
89
37
75
64
128
98
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choline 482 7 18 87
betaine 376 28 11 76
astragaloside | 15 47 20 178
astragaloside II 36 69 58 208
astragaloside III 89 175 107 321
astragaloside IV 32 19 46 286
astragaloside VII 25 92 48 315
astrajanoside 9 28 10 189
calycosine 4 17 9 38
calycosin—=7-0—-D—

glucoside 28 8 19 10 37

1,2—dihydroxy—3,4—
dimethoxyisoflavan—7—

O—B—D—glucoside 0 28
Formononetin 0 6 3 25
9,10—dimethoxyptero—

carpan—3—0—[B3—-D—

glucoside 12 11 9 46
fucose 4 104 38 22
arabinose 9 28 11 7
rhamnose 22 17 18 48
glucuronic acid 162 34 45 47
galacturonic acid 91 17 19 65
8,3’ —dihydroxy—7,4"—

Dimethoxyisoflavone 19 31 29 37
odoratin—7—0—-D—

glucopyranose 8 72 58 73
7,3’ —dihydroxy—8,4'—

Dimethoxyisoflavone 23 154 104 54
calicosin—=7-0—@3-D—

glucopyranoside 29 412 398 47
brachyoside A 43 56 55 37
brachyoside B 34 19 17 53
brachioside C 19 35 33 65
cyclocanthoside E 7 42 19 35
cycloastragenol (TA—65) 28 28 20 375
cyclocephanoside 1 19 23 27 278
cyclocephaloside 11 17 18 16 186
trojanoside A 2 16 15 2
trojanoside H 3 29 18 3

*F values = 4.984, LSD values = 1.832, p values < 0.03
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2. d20EA 84 5

2718 74 A H FEEC g Alxe] dmwret
Al 3E S48 Table—2¢] YRt ==

ZHA] &S Telomeric Repeat Amplification Protocol
(TRAP) wWHS3}43} Enzyme—Linked Immunosorbent
Assay (ELISA) 7 ©HAIR T34 =x]elA] 4-333]81tt

damebd g42 37]e] 2] H Als &) &
ZHHA -S4 (positive)o] HAE o Yehts 3

Fo] 7+ A F4 ~9EH 9F N = 447 nm,

of

A = 689 nm AlololA F5E& xfolR =AY

I

Table—2o] 7 Ax 2 o b (log)ol st
TRAP-ELISA A% # i+ @ ¥&S Yehfslch
Zt A2 8 37) FEES TRAP W3A17|HA Z- A
E F7) v A AZrelA FH3 daznjo] &
4 & Z+4 PD-8, PD—10, PD—15, PD—20°4]
eI} o] W] S cycloastragenol (TA—65)

[e)

=

715 (100 %) 2 3}k

Table—2. Comparison of Mean Activity* of Telomerase based on TA—65 Standard

Telomerase Jecheon Shanxi Inner Mongolia Inner Mongolia
Activity (%) (1 year) (7years) (byears) (8years)
PD#x—20 155 175 169 398
PD#x—15 143 152 150 326
PD#x—10 108 128 116 223
PD#x—8 100 100 100 100

*F values = 8.106, LSD values = 2.746,

(TA-65) at 8, 10, 15 and 20hr.

v, 1%

Table—1e4 Hi= npep o] e ZajE2g]

olu] =Xt (leucine, isoleucine, valine, threonine,
alanine, arginine, proline, glutamine)A &3} &EF

o

2 3= ARFY F= AMAY dS, WEat s
D YF ik g el A A vzt tiek F= 4F
A Aol A threonine®] 74 ppt® 9FF Zo] 7
=5 Aot

95 (xylose, glucose, galactose, sucrose)
F BE A9 U)ol AL H|=sgich 1y
mannoset= ¥ A|HAE &r]d 183 g x107%g *
stxlo] glo] ThE Fr|Rt} sheko] Hrl dukxyom
25 ol gE el

3}
A=)

H]3] mannose $FEO|

Solths A9t Eel Qokd 9 BN A
T AR A dehbsE dEUE tiatel] A
&ato] Ad7ge] gald o) yehdth?. Mannose: 9
A ez #2Ad egadst AeP. @ Azt &
217k A W 2R 3 ol B9t v R
o & Ao FAdch
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p values < 0.01
**PD means population doublings of cells the addition time of telomerase activator,

cycloastragenol

Astragaloside I, II, III, 1V$} VIS Ak #H=
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gk gdo] Mg WAl thE o R ARAAE Tdo] B
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kel e ZA7)E gl & Aoz dEHA gl
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=t AHA #loll A acetic  acidZ} 43 ug
x107Y/g= v Fld vl 71 @ol AEFHAH
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