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ABSTRACT : Pharmacological studies and clinical practices have indicated that Radix Astragali, a dried root of Astragalus
membranaceus possesses a lot of biological activities, including antioxidant, hepatoprotective, anti-diabetic, tonic, diuretic,
antimicrobial, antiviral, and immunological activities. These biological activities approved by the modern pharmacological
studies are mainly due to the constituents of Astragalus membranaceus including polysaccharides, saponins, flavonoids,
amino acids, and trace elements. In resent, the main constituents in the root part showing a lot of biological activities has
been isolated also from the aboveground parts such as leaves and sprouts in our laboratory. However, the safety evaluation
for the aboveground parts of Astragalus membranaceus should be checked before expanding their application as one of food.
In the study, a 90-day rat oral gavage study has been conducted with the extracts from Astragalus membranaceus-above-
ground parts at doses of 1000, 3000, and 5000 mg/kg/day. The following endpoints were evaluated: clinical observations, body
weight, gross and microscopic pathology, clinical chemistry, and hematology. Based on the analysis of these endpoints, it was
estimated that NOEL (no observed effect level) for male rats and NOAEL (no observed adverse effect level) for female rats
are 5000 mg/kg/day of the water-extracts from Astragalus membranaceus-aboveground parts.
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al., 1983; Toda et al, 1999; Jeon et al, 2010). 53] 37]
BElde glucans HIESH o]PTHEF (heteropolysaccharide)
polysaccharide$} astrogaloside 1~1Ve] AFEH Fo] FH3HA
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(Zhong et al., 2012; Kim et al., 2012).
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Table 1. Definitions of LOAEL, NOAEL and NOEL by three steps of weight-based classification in toxicity test.

. L Evaluation
Welghj[-ba.sed Definitions of Criteria Definitions of Criteria (In Korean) Crltgrlg of endpoints
classification toxicity
(In Korean)
* The lowest exposure level at which  » 1 = FEof 82k 4 %—F/k ol&=AL 7
Important there are statistically or biologically %74]54, 2 HESHE G4 9= oA ¥
com oEn d-related significant increases in the frequency A 2 22 ¥a] & W3}, Adverse offect LOAEL
pchan o or severity of adverse effects between « g-8F.o]Z 4 o] QA9 T ol A] HHAY A2EHLT
& the exposed population and its 3R] a1 BAIA o)L 7R 22 E
appropriate control. 2] W3}
* The highest exposure Ieve! at which Con _Q_Eo‘toﬂ/q Avlet Gepol = wm
there are no statistically or biologically o o) Eajo] Qi B E oqg_‘—am]/qg
significant increases in the frequency 2 /\l-uﬂ ﬂb—}oﬂ ]ﬂ; =7 °°
. . [elNe) .
Mlndor e ohr severity gf advelrsg effect; Ipetween ) ;\]z‘g%xl,] okg{ g0 TEH=E  Non-adverse NOAEL
compound-related  the exposed population and its A /\ggtﬂx% o o|Re AU 8ol offect A= e
changes appropriate control. 2] T a2k o] =AW Bl = =
. H o
Some effects may be prqduced at this ]:HZ“T‘LO"/\‘] W ASI AL 71 A o] 9l
level, but they are not considered to be gero)l2a 2AWe]shE Wa
adverse or precursors to adverse effects. oo =me e
. . * Historical data** Blojul= tiZ&79]
* The highest exposure level at which Azote] Hlw= %gﬁ AL EAA S0
N there are no effects (adverse or non- 3 N
oncompound adverse) observed in the exposed 82 711l st No effect NOEL
-related changes : Posed . ddwHel M A5 wAYEH= W) (FH ) 88
population, when compared with its AFoukAl A Bl h =
appropriate control. S # 2Kspurious changes)s 3
*AYESA §94: ’*lﬁqﬁl ] 374 ](Hlstorlcal data) Hojups o3 A8 7He] SAA 7914
**Historical data: Al 8-S 53 Aoizl t=e] M) (Mean £ SD).
day) LE 34 7] 2l isle] QAT -
g i
12. SAlE™ 24 )
-
s Fol 7] HaHlaole RFAQ T g. T
(parametric multiple comparison procedures) -2 H] 4291 : P
K &
TFSH]2L (non parametric multiple comparison procedures)=S g -//“
AMgElgon], A BAe gow de) AET Qe - S L
o\ A
BA H71AQL SPSS 14.0& o183t AT, ARAAE, !
A2 AL, St AL AT T 2 A%
Ql AE= one-way ANOVA test2 x|l tist Fod<S .
ARG 6940] YO Levene test® SEAAS 7R Fig. 1. Body weight changes in SD rats administrated orally

so] SRUY A9l

Duncan multiple range test, ©]3-4k

with the hot water extracts of Astragalus membranaceus
aboveground parts for 90 days. The data shown

% 73-9-91= Dunnett’s T-tests ©]-8-3tth. SAF Aol 2+ represent mean +5.D. (n = 3).
o] BEA&Rl AR B4 WIS Fd S5% (severity)= (Important compound-related changes), AlFEZ & Ar|gh
tebfio] SAIREA o] o] FojHitt. #H3} (Minor compound-related changes) % FIAIEHEZA )
W3k (Noncompound-related changes)®] 3TAIZ o] Fo{H T},
13. SMTED|IE Weight-based classification®] 3&HAlE ¥ Aol 2329l
7] A 5 FEE] MHEFRASIAES B8l Ao NOEL (No Observed Effect Level, ZUl¥ 38,

A Hst B 548 549 Jmeo) el wEl weight-
based classification (54 7J=ol W EF)Z o|FojHct

rﬁ

Weight-based Classification> ©]
Lewis et al, 2002)5 FLste] AlEE

A7 (Park and Cho, 2011;
a4 i a3

NOAEL (No Observed Adverse Effect Level, HF-54%&
) 2 LOAEL (Lowest Observed Adverse Effect Level,
FHA2EHLY) 59 SARRE 47] 3 ol Zzkel Aol

o wel AlFEZ-fE 5238 Hel= adverse effect® 75
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Table 2. Absolute and relative weight of organ in SD female rats administrated orally with the hot water extract of Astragalus
membranaceus aboveground parts for 90 days.

Groups (mg/kg/day)

1,000

3,000

5,000

0.042 + 0.0060
0.015 + 0.0022

0.043 + 0.0067
0.015 £ 0.0019

0.042 £ 0.0084***
0.015 + 0.0027

0.044 + 0.0066
0.016 £ 0.0024*

0.041 £ 0.0081
0.015 £ 0.0025

0.041 £ 0.0053
0.015 £ 0.0017

0.022 £ 0.0017
0.008 + 0.0007

0.022 + 0.0028
0.008 + 0.0009

0.019 £ 0.0023
0.007 +0.0070

0.066 £ 0.0142
0.024 + 0.0054

0.083 £ 0.0106
0.030 + 0.0024

0.074 £ 0.0109
0.027 +0.0038

0.071 £ 0.0190
0.026 + 0.0062

0.082 £ 0.0181
0.029 + 0.0056

0.079 £0.0133
0.029 + 0.0043

0.364 + 0.0640
0.133 £ 0.0222

0.361 £0.0458
0.131 £ 0.0209

0.337 £0.0619
0.124 £0.0213

0.638 + 0.0670
0.233 +£0.0198

0.710 £ 0.0966
0.257 £ 0.0274

0.693 £ 0.0612
0.256 +0.0276

0.904 + 0.0789
0.330 + 0.0248

0.948 £ 0.0783
0.344 + 0.0220

0.877 + 0.0502
0.323 +£0.0158

0.926 + 0.0794
0.338 £ 0.0232

0.936 + 0.0960
0.338 £0.0195

0.902 £ 0.0631
0.332 + 0.0203

0.997 £ 0.0715
0.364 + 0.0234

1.055 + 0.0894
0.382 +0.0144

1.046 = 0.0825
0.385 + 0.0203

1.442 £ 0.1011
0.527 +0.0299

1.474 £ 0.1391
0.534 +0.0379

1.468 + 0.0799
0.541 £ 0.0374

2.039 + 0.0955
0.746 £ 0.0442

2.069 + 0.0580
0.753 £0.0573

2.074 £ 0.1236
0.764 + 0.0423

Organs Unit
0
adrenal (U Weigh (2) 0.041 + 0.0054
Ratio (%)* 0.0714 + 0.0022
Weight (g 0.037 + 0.0043
Ad | (R
renal (R) Ratio (%) 0.013 + 0.0020
Pituitary Welght ® 0.021 + 0.0041
Ratio (%) 0.007 £ 0.0014
Weight (g) 0.079 £ 0.0131
Ovary (L
vary (U Ratio (%) 0.028 + 0.0054
Weight (g) 0.078 + 0.0094
Ovary (R
vary (R) Ratio (%) 0.028 + 0.0039
Thymus Welght (g 0.381 £ 0.0738
Ratio (%) 0.137 £ 0.0251
spleen Welght (g 0.690 + 0.0678
Ratio (%) 0.248 + 0.0221
Kidney (1 Welght (g 0.912 + 0.0682
Ratio (%) 0.328 £ 0.0164
Kidney (R) Welght ® 0.950 + 0.0727
Ratio (%) 0.342 £ 0.0191
Heart Welght (g 1.048 + 0.0801
Ratio (%) 0.378 + 0.0292
Weight (g) 1.495 £0.1187
Lung ¢
Ratio (%) 0.538 + 0.0365
. Weight (g) 2.087 + 0.0933
Brain ¢
Ratio (%) 0.754 + 0.0544
Lver Weight () 7.299 £ 0.7726
Ratio (%) 2.631 +0.2681

7.226 £0.5120
2.645 +0.2082

7.255 £ 0.7083
2.627 +0.1682

7.568 £ 0.4980
2.789 +£0.1903

*The data shown represent means + SD (n = 3).

*Represents a significant difference at p < 0.05 level compared with the vehicle control.

"weight (g); unit of absolute weight of organ, *Ratio (%); Relative ratio of rgan weight against body weight.
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Table 3. Absolute and relative weight of organ in SD male rats administrated orally with the hot water extract of Astragalus membranaceus
aboveground parts for 90 days.

Groups (mg/kg/day)

Organs Unit
0 1,000 3,000 5,000

Adrenal (1 Weight (g)j 0.028 £ 0.0044 0.029 + 0.0024 0.028 + 0.0045 0.030 + 0.0047*
Ratio (%)* 0.005 £ 0.0010 0.005 £ 0.0004 0.005 £+ 0.0009 0.006 + 0.0010
Adrenal (R Weight (g) 0.030 + 0.0042 0.030 + 0.0046 0.031 + 0.0046 0.028 + 0.0038
Ratio (%) 0.006 £ 0.0012 0.005 £ 0.0008 0.006 = 0.0008 0.005 + 0.0008
Pituitary Weight (g) 0.030 = 0.0042 0.017 £ 0.0021 0.016 = 0.0021 0.017 + 0.0032
Ratio (%) 0.003 + 0.0003 0.003 + 0.0003 0.003 + 0.0004 0.003 + 0.0007
Testis (1 Weight (g) 1.745 £ 0.2618 1.761 £ 0.0857 1.843 £ 0.1003 1.874 £ 0.1648
Ratio (%) 0.347 £0.0633 0.343 £ 0.0185 0.355 +0.0292 0.372 +0.0305
Testis (R) Weight (g) 1.779 £ 0.2791 1.774 £0.1162 1.847 £0.1525 1.803 £ 0.2306
Ratio (%) 0.354 + 0.0664 0.346 + 0.0210 0.355 +0.0319 0.357 £ 0.0426
Epidicymis() Weight (g) 0.678 £ 0.0841 0.714 £ 0.0546 0.712 £0.0335 0.729 + 0.0635
Ratio (%) 0.135 £ 0.0262 0.139 £ 0.0096 0.137 £0.0122 0.145 £ 0.0145
Epidicymis(R) Weight (g) 0.682 +0.0832 0.717 £0.0702 0.703 £ 0.0343 0.696 + 0.0718
Ratio (%) 0.136 £ 0.0249 0.139 £ 0.0126 0.135 £ 0.0126 0.138 £ 0.0177
Thymus Weight (g) 0.541 £ 0.1194 0.507 £ 0.1011 0.529 +0.1099 0.506 + 0.0772
Ratio (%) 0.106 £ 0.0225 0.099 £ 0.0211 0.101 £0.0193 0.100 + 0.0124
Prostate Weight (g) 0.720 £ 0.1630 0.732 £ 0.1064 0.774 £ 0.1994 0.659 + 0.1264
Ratio(%) 0.145 + 0.0402 0.142 + 0.0207 0.148 £ 0.0355 0.132 £0.0335
spleen Weight (g) 1.058 £ 0.1177 1.023 £0.1173 1.042 £0.1075 1.005 £ 0.1428
Ratio (%) 0.209 + 0.0126 0.199 + 0.0226 0.200 + 0.0229 0.198 + 0.0203
Kidney (1) Weight (g) 1.551+£0.1727 1.570 £ 0.1205 1.594 £ 0.1464 1.534 £ 0.0937
Ratio (%) 0.306 £ 0.0217 0.306 = 0.0212 0.306 £ 0.0189 0.305 + 0.0207
Kidney (R) Weight (g) 1.575 £ 0.1650 1.574 £ 0.0920 1.597 £0.1382 1.541 £0.1160
Ratio (%) 0.311 £0.0198 0.307 £ 0.0141 0.306 £ 0.0214 0.306 + 0.0219
Heart Weight (g) 1.615 £ 0.1435 1.582 £ 0.1347 1.655 £ 0.1592 1.564 £ 0.1286
Ratio (%) 0.319 £ 0.0205 0.307 £0.0157 0.317 £0.0165 0.310 £ 0.0157
Lung Weight (g) 2.002 +0.1969 2.002 +0.1598 2.011 £0.1089 1.971 £ 0.1966
Ratio (%) 0.395 + 0.0239 0.390 + 0.0313 0.388 +0.0417 0.392 +0.0430
Brain Weight (g) 2.241 £ 0.0524 2.265 £ 0.0711 2.261 £0.1154 2.258 £ 0.0985
Ratio (%) 0.446 £+ 0.0458 0.442 £ 0.0202 0.434 £ 0.0247 0.449 + 0.0309
Liver Weight (g) 14.010 £ 1.8042 13.997 £ 1.2413 14.380 + 1.6951 13.805 + 1.2872
Ratio (%) 2.761 £ 0.1523 2.723 £0.1431 2.751 £ 0.1597 2.737 £ 0.1675

"weight (g); unit of absolute weight of organ, *Ratio (%); Relative ratio of rgan weight against body weight.
*The data shown represent means £SD (n = 3).

Table 4. Urinalysis in SD rats administrated orally with the hot water extract of Astragalus membranaceus aboveground parts for 90 days.

Groups (mg/kg/day)

Items Values Severity Male Female
0 1000 3000 5000 0 1000 3000 5000
GLU - 0 5 5 5 5 5 5 5 5
BIL - 0 5 5 5 5 5 5 5 5
- 0 5 4 3 3 5 5 4 5
KET +/- 1 1 2 1
1+ 2 2
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Table 4. (continued).
Groups (mg/kg/day)
[tems Values Severity Male Female
0 1000 3000 5000 0 1000 3000 5000
< 1.005 0 1 1
1.010 1 5 2 1 2 4 3 1 2
SG 1.015 2 2 3 2 1 4 1
1.020 3 1 1 1
1.025 4 1 1
<70 1 2
7.5 2 4 1 1 4 1
pH
8.0 3 1 2 2 1 1 2 1 3
8.5 4 2 3 3 4 2
- 0 2 1 4 4 2 1
PRO +/- 1 3 2 2 2 1 1 2 2
1+ 2 3 1 2 1
2+ 3 1 1 2
URO' 0.2 0 5 5 5 5 5
NIT - 0 5 5 5 5 5
- 0 1 1 4 5
+/- 1 1 3 4
OB 1+ 2 3 1 1
2+ 3
3+ 4 1
- 0 1 3 4 2
+/- 1 4 3 4 3 2 1 2 3
LEV 1T+ 2 1 1 1
2+ 3 1 1 1 2

"The unit of Urobilinogen is Ehrlich unit/d¢. GLU; Glucose, BIL; Bilirubin, KET; Ketone body, SG; Specific gravity, PRO; Protein, URO;

Urobilinogen, NIT; Nitrite, OB; Occult blood, LEU; Leukocyte.

=% (relative weightyS ZHzF YeRd Zolt} o Foiite]
Az 3 doisaels s} vlaste] fo]gh 2ol 7}
AN e 5T ArjFro] A&FtolA AR
frelsHl (p<0.05) S7Fsksdeh. eyt ol gk folgh 2}
ol §FolEol glo] mNEEH e WstE dAdEh

4. QUM

Table 4= &7] A4
QA Az Uehd
pH Tt T-&F=elx
T (p<0.05) SFo|EA o] gi
data)uj] ol A Hﬂﬁ}o]-oq EIRNEE]
PRO TF&= A= A& “753
st BAHSE [olsHA ——7]—*‘} A5k (p<0.05) A
$(historical data) o] W3z FAHEo] WESZH {4
(biological significance)?] Sl HIAEEZ F H3lz I
At gRe] AN SG FHE FAVF FeFEAN B

T Ao tigh
/\]- 7%4-01]7\1 SG %
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Table 5. Hematological values in SD rats administrated orally with the hot water extract of Astragalus membranaceus aboveground parts

for 90 days.
TESTS**  UNITS Male groups (mg/kg/day) Female groups (mg/kg/day)
1000 3000 5000 0 1000 3000 5000
RBC 109/ 8.8 +0.24 8.8 £ 0.299 8.8 £0.19 88+031| 79+0.29 7.7+0.22 7.8+£0.19 7.9+0.23*
HGB g/dl  15.4 £0.50 153+0450 153+£0.37 15.1%£0.52(14.7 £0.50 14.2 £0.40* 14.5+£0.36 14.5 £ 0.54
HCT % 47.6 £1.22 473 +1.847 474+1.19 469+1.75(44.2+1.06 43.0+ 1.10* 43.6 £0.85 44.0 £ 1.11
MCV fL 54.0+1.34 53.4+0.711 53.7+1.78 53.2+0.99(55.7+1.18 554+ 135 554+1.31 55.7+1.18
MCH pg 17.5 £0.63 17.3+£0486 17.4+049 171+031(18.6+£0.40 18.3+£0.43 18.4+0.45 18.4+0.46
MCHC g/d¢ 324 +0.69 324+0970 323+0.77 32.2+0.49(33.3+0.55 33.1+0.52 33.3+£0.82 33.0+0.76
RDW % 12.1+£0.32 12.2+0.393 122+043 121+£0.53[10.8+0.43 109+0.46 10.8+0.29 10.8 £0.42
HDW g/dl 2.5 +0.08 25+0.134 26 +0.16 25+0.16| 24+0.11 24+0.14 24+0.14 24+0.14
PLT 103146 924 + 112 978 + 68.453 1001 £ 113 1018 £ 127 | 968 £ 130 1064 + 94 1043 £ 143 1058 + 287
MPV fL 8.5+ 0.53 8.4+0.412 8.6 £ 0.46 86+046| 84+041 85+060 85+0.39 8.8+0.68
RET % 1.5+0.24 1.4 +0.168 1.4 +0.19 1.4+0.25| 1.5+0.32 1.8+0.39 1.7+£037 1.6+0.42

*Represents a significant difference at p < 0.05 level compared with the vehicle control.
**RBC; 2| & 7, HGB; 94 &, HCT; 2 & 79 £ &, MCV; F+ 4 & 782, MCH; B+ 4 &7 E N 23, MCHC, B A d 78 hs
PLT; 437, RDW; 4 A FEEZ, HDW; SN AEEZ RET, B4+

>

Table 6. Change of white blood cell number in SD rats administrated orally with the hot water extract of Astragalus membranaceus
aboveground parts for 90 days.

Male groups (mg/kg/day) Female groups (mg/kg/day)
TESTS* UNITS
0 1000 3000 5000 0 1000 3000 5000
WBC 10%#¢ 3.3+0.76 3.7+1.154 3.2+0.89 3.0x£0.69 1.4 £0.51 1.0+0.34 1.3+040 1.2 +£0.44
NEU % 17.0+8.24 18.2+£5.825 19.6+7.62 184+448 | 16.6+£6.05 172+6.26 179+7.64 25.7 £21.88
10%4£ 0.51 +0.35 0.69 +£0.340 0.61+0.28 0.55+£0.170| 0.2+0.09 0.1+£0.05 0.2+0.07 0.2+£0.14
LYM % 78.0+8.51 76.5+6.074 743 +836 758+455 | 768+6.10 76.1+718 75.7+8.82 67.1 £23.50
108 2.5 +0.56 2.8 £0.87 23+0.77 2.3+0.55 1.1+043 0.8+0.33 1.0 £0.39 0.8 +0.45
MONO % 25+0.74 24+0.704 3.1 £1.11 2.8 £0.66 24+0.83 24+053 27+£095 3.6 £2.79
10%4£ 0.08 £0.038 0.10 £ 0.045 0.10 £ 0.057 0.09 +0.033 | 0.04 £ 0.018 0.03 £0.010 0.03 + 0.01 0.04 £0.019
EOS % 1.9+£0.52 22+0914 22+0.52 2.3+0.58 35+136 3.4+0.85 29+£1.01 2.9+1.48
10%4£ 0.06 £ 0.015 0.08 £ 0.043 0.07 +£0.028 0.07 +0.015| 0.05 £ 0.018 0.04 + 0.005 0.04 + 0.01 0.04 £0.018
BASO % 0.10+0.082 0.15%0.053 0.07 £0.067 0.13+£0.082| 0.17£0.183 0.11+0.120 0.17 £0.09  0.12 + 0.092
10%4£ 0.00 £ 0.004 0.01 £ 0.005 0.00 +0.003 0.00 +0.004 | 0.00 £0.003 0.00+0.000 0.00 + 0.000 0.00 + 0.000
LUC % 0.40+0.200 0.37 £0.258 0.65£0.381 0.46 +0.353 | 0.40 £ 0.380 0.62+0.297 0.46 £0.259 0.36+0.272
10°%#¢ 0.01 £0.008 0.02+0.016 0.02+0.016 0.01+0.014| 0.01 +0.008 0.01 +£0.005 0.01+0.005 0.01 + 0.005

*WBC; ¥ &, NEU; ¥ & 7, LYM; ¢ 7H7, MONO; ©8) £, EOS; S 4Hd 7, 3.9 BASO, LUC; Large unstained cells (9 4] =] #] 2o} 215
AEA7IZ B7 27Fe s 2 A2,
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(Alkaline phosphatase) %! CPK (Creatine phosphokinase) =
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A 1EE #ZEAG ol v Al E8] e e &
Aol vk kAl nieg AEEo] HAIHED - HilE &
Ak A AU B AA| AF (retention of clear
fluidye &, A8, 585 9 &ollA 242} 13, 5
g, sal 2 1E7F FEEAT ol SFelEA0] gl dFlY

Table 9. Histological examination of organ in SD rats administrated
orally with the hot water extract of Astragalus membranaceus
aboveground parts for 90 days.

Male groups | Female groups
Organs  Observed signs (mg/kg/day) (mg/kg/day)
0 5000 0 5000
Regeneration’  2/10°  2/10
Kidney  Mineralization* 9/10  3/10
Protein cast 4/10 1710
. Focal necrosis® ~ 1/10  1/10
Liver oy
Vacuolization 110 1710 1/10
Testis Degeneration®  1/10  1/10
o Absence of
Epididymis spermatozoa® 110
Osseous
Lung metaplasia 2/10 1710
Heart  Focal myocarditis ~ 2/10  3/10
Skin  Focal hyperplasia* 110

"Regeneration; Regeneration of the tubules, *Mineralization;
mineralization with the renal tubules of corticomedullary junction,
SFocal necrosis; microgranuloma in the liver, "™acuolization;
vacuolization of hepatocytes, ‘Degeneration; Degeneration and
atrophy of the germinal epithelium with seminiferous tubules lined by
Sertoli cells, *Absence of spermatozoa; Absence of spermatozoa of
spermatozoa in epididymal duct, "Focal hyperplasia; Focal hyperplasia
of epidermis. *N/N; number of histopathological finding rats/total
number of tested rats

Table 10. Result of Toxicity test by weight-based classification in SD

membranaceus aboveground parts for 90 days.

A7 wet yehg & e 2AoR uAEEd fe i
3= AaEi

8. ZX|HelstA HAL

Table 9= F7| A FE2ES T 4 Ao oigh
A ek Aa AoE vEeRd Zlolt) A% (kidney)©] 73
ol A= v]eFSt (minimal) A4 (regeneration)®] &
ol 28] Uebgou, tizelM s 287 2o Je2 o
By HIAE =4 f8 HstE ddEdT dHOAAE
mineralization®] -8 387} UER oL, E2FAXE 9
g7 Jept AR EE f ¥stE AdE Ak 15k o
oA F5 % (moderate)2] protein cast’} -8tol|Al 187}
e O W, tixolA® 438171 v|eksiAl Uehd B E=E
e WstE AdEAT A T (venoll e m oS
(minimal) =4 A} (focal necrosis)’} &=l A 187}
e ou dizoME 1#E7F 22 AE2 Jept vAEE
2 f Wz A=Y 283 FE (vacuolization) WA
o] e A 1#<F A 18014 wekskA (minimal)
Uehtou 71 gz 2 Jr=z et vAgE
 f# "z A=A

338} (testis) X F28 (epididymis)e] & FLolA 189
28k ) A o] 2FalA (slight) 915 (atrophy)= 2L HAF Al
Zo] WA (germ cell degeneration)©] Loy} FEofA
spermatozoa 7+ S, iz 1HME 18ke] Al
o] F5% (moderate)2 Y E=H I FIIOIME HRPAE 2
AA7E ARS8 FolEo] MIAIREE fY WstE A
At 3 #H (lung)e] Z-&FolA 1819] P]eFst (minimal)
=3} (osseous metaplasia)’t LEFEO L HlZFolM = 287
22 e Jept vAEEE - HelE A=l A

rats administrated orally with the hot water extract of Astragalus

Male Female
Weight-based classification i Dose i Dose
Finding (mg/kg/day) Finding (mg/kg/day)
Important compound-related changes ND ND ND ND*
Minor compound Blood chemistry
-related changes ND ND (ALP, CPK) 5000
Urinalysis Urinalysis
(SG, PRO, pH) 1,000, 3,000, 5,000 (5G, pH) 3,000, 5,000
Autopsy findings Hematological
Noncompound (Redness of Tymus) 1,000 (HGB, HCT) 1,000
-related changes
Histological examination Weight of orean
(Kidney, Liver, Testis, 0, 5,000 ® S in dregnal) 1,000
Epididymis, Lung, Herart) 8

*ND: Not detected.
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