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Evaluation of Safety with Astragali Radix : Ames, Rec and umu Assays

Yun-Hee Shon and Kyung-Soo Nam*

Department of Pharmacology, College of Medicine and Intractable Disease Research Center,
Dongguk University, Kyongju 780-714, Korea

Abstract — Water extract from Astragali Radix (AR) was tested for the safety using Ames, Bacillus subtilis Rec, and umu gene
expression mutagenicity tests. Mutagenic activity in any assays we tested was not found. In Ames test, Salmonella typhimurium
TA98 and TA100 were used to identify mutagenic property, and the number of histidine revertants was measured. In the Rec-
assay, Bacillus subtilis H-17(Rec”) and M-45(Rec") strains were used to test DNA damage activity. In the SOS wumu test, Sal-
monella typhimurium TA1535 containing plasmid pSK1002 was used as a test strain, and we monitored the levels of umu
operon expression by measuring the B-galactosidase activity. From the results, there was no DNA damage and mutagenicity
of AR. Hepatotoxicity of AR to female ICR mice was also monitored by the measurements of s-GOT, s-GPT, LDH activities
after oral feeding for 15 days. AR was not shown any significant changes of s-GOT, s-GPT and LDH activities in mice sera.

Key words — Astragali Radix, mutagenicity, Rec-assay, Ames test, SOS umu test.

o]z e AFol|A &7 (Astragali Radix) T4 FZE (0]
3 &7y Abghe] A EollA lipopolysaccharide(LPS)7}
- &= 8+ interleukin(IL)-6, tumor necrosis factor(TNF)-o,
prostaglandin(PG) E,2] 43S AAATIY 73e Az
= £5E3E 7HA+= leukotriene(LTC) C,&] A S F%
& o AL FAsE Z Alge] guloA
epithelial celldl FHEE HE3laL, o] AH3Ed| LPS 7Y
i} proinflammatory cytokine$! IL-1pl 2l&fl 9%4 cyto-
kine A4, phospholipase(PL) A,, cyclooxygenase (COX)2]
24, PG ¥ LTC,H 7t fsertes 18t 3]
7F LPSY IL-1Bl] ¢J&] =¥ IL-6, TNF-0o] A4
PLA,, COXIE2d#} PGE, #4], LTC,9] Aol vlX+=
S FES 717t Al g 2ikpreterm)2]
Foll o] 8T & & e FAsKT?

AUnkA o 2 AYoke ofio] H|wA 2-3le|A] AREe] Zo)
H| %] 717 A8E7] 4t wEba] AYeke] A
A5oe ASEHE B8 1 B9 AR 1)

ol
=

.

)

Ha
Hg=

* WA AHE-mail) : namks@dongguk.ackr
(FAX) : 054-770-2477

80

% 2o, 23 g7l YAFY
23 5 e k2N A9

2 Bopl7AE 1 FFE E

ox ol

M ol\

, T ¥ gEAHlAA] T Rast
AGorE 714 thete] 2 FAAEIHE A 54
o J3toz kg I WHo|gdAdd gt HEE s}
22} gt Adeld (Salmonella typhimurium)S ©)-8-3F
Ames test B umu test Z28]7 IZ2FBacillus subtilisyS ©)
83} Rec assay 0.2 37|9] EQWHo|PAS ZASIL
A2 ulgzo] T P ¢ FEY AR HIX=
ke zA}sIT)

o) 3

>
nd

<]

of >

ol died
x oH-d

M=

Alef — B 23o)] A3 A]2FS B-2 broth, yeast extract
9 agari= Difco (Detroit, MI, US.A)e] AFS 183 L-
histidine, biotin, glucose-6-phosphate, NADP, NPD(4-nitro-



Vol. 34, No. 1, 2003

o-phenylenediamine), 2-AA (2-aminoanthracene)® AF-
2(furylfuramide)= SigmarH(St. Louis, MO, U.S.A)e] #|F
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histidine - HCI - H,O0%} 0.5 mM biotin £ 2t7} 10 m/
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Table 1. Composition of S-9 mixture

Quantity Volume Final
Components per m/  per m/ concentration

S-9 fraction 300w 300w 30%
MgCl, 8 umol 20 04M
KcC1 33umol 20w/ 1.65M
Glucose-6-phosphate 5 umol 10 wl 05M
NADP 4 umol 40 ul 0.1M
Sodium phosphate buffer 100 umol 400 pl 025M
Distilled water 210w 210
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Table II. Evaluation of mutagenicity of Astragali Radix by
the Rec assay

Concentration Length of inhibition zone (mm)

Groups (mg/ml) M45@Rec)  HI5(Rec)
H,0 0.0£0.0 0.0£0.0
AF2  SugE0ml  45+03* 0.140.0

Astragali 3 0.0£0.0 0.0£0.0
Radix 30 0.0+£0.0 0.0+£0.0
150 0.0+0.0 0.0£0.0

*More than 2mm of inhibition zone.
Each value represents the mean* SD of three experiments.

Table III. Mutagenicity of Astragali Radix on Salmonella
typhimurium TA series

Histidine revertants per plate

Concentration

Groups -S9 mix +S9 mix
(mg/ml)
TA98 TA100 TA98 TAILQ0
H,0 26 154 34 146
NPD 0.1 382 - - -
NaN, 0.01 - 586 - -
2-AF 0.05 - - 951
B[a]P 0.05 - - 401
Astragali 3 16 111 27 104
Radix 30 25 141 34 93
150 18 129 31 118
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Table IV. Assay of mutagenecity in the SOS umu test

[B-galactosidase activity

Groups Concentration (ODg3nm)
-S-9 +S-9
Negative Control 0.119 0.092

(10% DMSO)
Positive Control
(AF-2)

0.90 ug/m! 0.318 -
0.30 pg/ml/ 0.321 -
0.10 ug/m! 0.251 -
0.03 pg/mi 0.173 -

0.01 ug/ml! 0.131 -
Positive Control 30 ug/m! - 0.601
(2AA) 10 pg/mi - 0.531
3.3 ug/ml - 0.329
1.1 ug/m! - 0.218
0.37 ug/m/ - 0.173
Astragali Radix 3 ug/ml 0.152 0.160
30 png/mi 0.161 0.181
150 pug/mi 0.145 0.231

Two-fold increase in B-galactosidase activity above the control
levels was defined to be positive. The assay procedure was
described in the experimental methods. Values are means for
triplicate experiments.

Table V. Effects of Astragali Radix on GOT, GPT and LDH
activities

GOT activity  GPT activity  LDH activity

G
roups Karmen unit Wroblewski unit
Control  90.18+13.10 38.54+5.00 84941+112.43
Astragali gy 5111001 35234377 888.62476.44
Radix
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