R EmiB Modern Food Science and Technology 2021, Vol.37, No.10

HE=MHNREMFSEFTMN

T TEME, £F, DEE, KITH, WEK
(FFob REFRAAML, BARITFFHER 161006)
TE: HirmFEErr e Enan, JEFRATIZMAEN, HFRErtesp AREFRRE, KA FATER SR
W IPNAR T Ao F AT AR F K E AT A M2 0 K. Z TG AR A 90 d TR HAMRIEAT L. KIMER R R A
41 LDs>250.00 ghkg BW, BEIRAFEK. ZREEFHERBLERDTNERGA ML, ALKEETEM. KK 90dZ2mHHE
BR T, KBRHE M AERKLE BRI, ALY EERNARIE, KARIEE, AT, BT #L2F. RUANE, LRFR 0L
W REHL. RS T ZEIRFARAT A AR E W#rh, MRS FINERELAIAR SR E ZA L ARPALRF TN, ALK
A ERAFES 1500 gkg BW. #REANEFRETERALHRET2LLE,
KRR FRE i SHEMRE; REFRE; REHAESXE

XERS: 1673-9078(2021)10-332-339 DOI: 10.13982/j.mfst.1673-9078.2021.10.0036

Evaluation of Acute Oral Toxicity, Genetic Toxicity, and Subchronic

Toxicity of Astragalus Stem and Leaf

LI Hui, LI Jing-hui, CUI Ying, MA De-zhi, ZHANG Ke-yong, L1U Ji-cheng”
(Department of Science and Technology, Qiqgihar Medical University, Qiqihar 161006, China)

Abstract: To provide scientific bases for the safe application of Astragalus stem and leaf, acute oral toxicity, genetic toxicity, and 90-day
subchronic toxicity tests were performed, following standard procedures for toxicological safety evaluation of food, in mice and rats. The acute
oral LDs, of male and female mice and rats was more than 250.00 g/kg BW, indicating that the stem and leaf of Astragalus are non-toxic.
Results obtained from all the three genotoxicity tests indicate that the stem and leaf of Astragalus are non-toxic; in addition, mutagenicity was
not detected. In the 90-day oral toxicity test, all the rats in each treatment group grew well, and no symptoms of poisoning were observed. There
was no significant difference in eye performance, body weight, weight gain, food intake, food utilization efficiency, hematology, blood
biochemistry, urine chemistry, organ weight, and organ/body weight ratio and no obvious histopathological changes were found. A dose of 15.00
g/kg BW was found to have no harmful effects on the experimental animals. Results showed the doses of Astragalus stem and leaf used in this
study to safe and non-toxic. The findings of this research will provide toxicological data, which can indicate the safe consumption of this
product.
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EIFPRIGH, s JE IR LR LY 112 1)
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SRKOKAIZR 6 mg/kg BW o BB 52 4L RS st
TR et RS 500 AN 244,
THES AR RS BT . BB
WA DL B R R A S T ST 40T o
1.43 90 d"RIiiREE

1% #¢ SPF Zfg BRI 100 W, Mg, &5
722 KR DIAMAHERERR 757 150, 300 5%
i 3 ANRIE O T JERE 3,75, 7.50. 15.00 g/kg
BW), i | MBIVERIRALF 2 AN TPEH. RS
H20 A, PREARH 10 DR, MEfESE. B
KRR E 8% T HB Nk ISR, KR A
e, IR AR ERE AT R, {5
H A TR ZH K BRCR PRI R & B 2R il i, IRH %
0.50 mL/100 g BW JEEEVEST 8% /KA AMERKIE, 144
KFRAERLFE, W5E ML 5 AR AR . I A A
R A TR KRR VR MARSE, 4 R K RRER
i COMES RS RRAE. S, UPELSSERERRE, b
TR EE A TR B S M52

FIF SPSS B AFHEATEAE 4T, B SRR T 5%
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Table 1 Acute oral toxicity of Astragalus stem and leaf in mice and rats

1.4.4 %itoHr

HE A /g S A4  LDsy(gke)

" Sk 19.72+1.00 28.04+1.22 0 >20.00
Heb 19.71+1.00 30.2541.43 0 >20.00
Wbk 1983241083 243.74+11.52 0/10 >20.00

AR Mk 198.00£10.14  306.81424.25 0/10 >20.00
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Table 2 Results of bacterial reverse mutation test
=R B & (X£SD)

LR 72 /(pg/m) TAg7, TAgs
) +S, ) +S,
=S 0.0 109.71+14.41 142.72+13.00 31.33+4.24 42.00+2.62
TEA4LER 0.0 120.32+21.02  150.71+20.44 33.74+4.00 44.3444.55
8 107.34+16.05 134.02+10.93 32.72+4.73 41.32+4.92
40 102.71+9.17 136.75+£9.91 30.31+£3.21 35.75+3.82
Hf o 200 118.71£13.38 150.72+15.12 33.75+3.12 39.00+3.61
1000 120.34+20.63 142.71+£16.85 31.35+4.95 42.71+4.004
5000 116.00+15.10 148.33£12.72 34.00+4.63 44.72+4.53
NaN;, 2.0 / / / /
Dexon 50 2483.31+100.22 / 1150.01£168.25 /
2AAF 10 / 1656.74+212.03 / 4826.71£194.32
1.8HAQ 25 / / / /
=) B H B4 (XESD)
Z KM F Z/(ng/om) TAj00 TA
) ) ) +S,
=G LR 0.0 133.31£11.45 160.35+13.83 256.32+15.45  290.74+18.06
A 4LER 0.0 142.74+20.47  171.00£21.92 262.04+21.135  301.32+20.18
8 126.31+9.37 162.71£17.25 249.34+21.465  292.71£18.27
40 120.75+13.44  157.344+20.08 246.72+17.05  301.01+£20.78
# oo 200 141.75+£20.35 160.75£15.04 252.72+19.44  282.32+16.75
1000 136.01£12.52 170.35+£14.84 257.01+17.56  295.33+£20.52
5000 139.72+13.63 164.7449.95 262.32+16.67  299.71+14.42
NaN; 2.0 2733.30+145.08 / / /
Dexon 50 / / 860.08+115.33 /
2AAF 10 / 3063.33+190.12 / /
1.8HAQ 25 / / / 936.70£75.72

7E: NaNj: & R4h; Dexon: =% RRAKRE QAR (BULAY); 2AAF: 2-TBALY; 1.8HAQ: 18- A HEM.

< 3 WAL REHZIRaLE
Table 3 Results of mammalian erythocyte micronucleus test
NExAl kAl FENgkg) RE PCE#k 44549 PCE 4 AAzmlt®/% PCE/RBC/%

A% RE, 0.0 5 10000 23 2.30£0.71 50.20+1.35

2.5 5 10000 25 2.50+0.50 50.40+1.29

U A 5.0 5 10000 27 2.70£0.42 49.80+0.91
10.0 5 10000 28 2.80+0.61 50.10+0.65

B 40 mg/ke 5 10000 212 21.20+1.53* 47.80+1.89
RS 0.0 5 10000 24 2.40+0.55 50.20:£0.91

2.5 5 10000 27 2.70+0.49 49.80+1.20

v o 5.0 5 10000 27 2.70+0.74 50.10£1.29
10.0 5 10000 31 3.10£0.70 50.30+1.04

IREEBLAE 40 mg/kg 5 10000 220 22.00+1.61% 47.60+1.71

JE: HIAMATRRLEIER, *p<0.01.
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Table 4 Results of chromosome aberration test in mouse spermatocytes

m FE x;rag ri%é &k %?7% S @44: * @ﬁ}%ﬁ%’ FEARFF
Nghkg)  @mfpde  BMAS BOARA SERA @isiuss @i
T et BR 0.0 500 0 1 5 4 0.80
25 500 0 0 4 5 1.00
s 5.0 500 0 1 6 4 0.80
10.0 500 0 1 7 3 0.60
EEBLEE  40mgkg 500 0 11 54 48 9.60%*

VE: GBI, p<0.05; **5 b RLE, p<0.01.

®5 THEREEMIARKE, HRERRYFIRRMNFIN

Table 5 Effects of Astragalus stem and leaf on body weight, food intake and food utilization of rats

Al R A ZAgkgBW)  #E/g %Eg HE/g BtRElg  RUMAAEY%
FR PR P8, 0.0 84.02£5.41 287.24+21.11 203.37+19.02 1767.41+£63.21 11.51+0.51
- 0.3 83.63+4.84  283.02+23.02  199.45424.52  1792.92+46.31 11.14+0.81
Hfon 0.6 83.55+4.61 301.44+20.71 217.94423.35 1836.43+34.42 11.92+0.92
1.2 84.15+£5.87 298.21+£24.05 2143442232  1790.02+77.65 12.02+0.62
R o 5} R 0.0 88.32+£3.95 467.04+46.86 378.75+47.13  2485.60+61.18 15.24+1.11
et 0.3 88.63+£3.82  473.97+37.12  385.334+36.30  2514.05+47.73 15.30+0.92
o 0.6 88.44+3.81 469.25+55.81 380.70£54.21 2559.15+73.41 14.91+1.65
1.2 88.36+4.13  489.40+49.43  401.14+£52.37 2584.31£77.51 15.55+1.67
& 6 AREMIARMRF I
Table 6 Effect of Astragalus stem and leaf on hematology in rats
NExal 283 %% /(g/kgBW) HGB/(g/L) RBC/(x10'L) RBC/x10°/L) LYM/% GRA/%
ZRES SR 0.0 144.41+11.42 7.29+114 5.29+1.94 70.85+7.35 22.39+6.94
et 03 148.62+10.32  7.37+0.55 4.52+1.55 74.77£7.07 17.23+£6.92
H o 0.6 136.74+£12.44  7.14+0.04 4.28+1.66 64.75+£6.50 26.60+6.02
1.2 133.44+12.15 7.51+£0.33 4.25+1.36 67.48+8.30 24.24+7.13
[ZRERS R 0.0 149.514+8.44 7.97+0.57 6.92+1.30 69.08+6.74 25.57+5.88
ren 0.3 144.02+9.13  7.96+0.32 6.23+0.94 68.90+6.70 24.66+6.86
o 0.6 145.64+9.46  7.61+£0.47 6.51+1.45 69.67+9.72 23.56+8.99
1.2 147.17+13.17  7.71+0.31 6.27+1.20 65.58+6.32 26.91+4.91
MR a3 #1%/(g/kg BW) MID/% PT/s APTT/s PLT/(x10%L) HCT/AL/L)
A P R, 0.0 6.76+1.73 13.17+0.53 30.47+£2.45 658.90+44.80  0.44+0.07
- 0.3 8.00£3.56 12.5340.50 29.0244.33 643.60+56.10  0.45+0.06
o 0.6 8.65+1.97 12.67+£0.97 29.32+£2.98 638.70+54.50  0.43+0.08
1.2 8.294+2.96 12.92+1.36 29.56+3.92 672.40+39.30  0.47+0.06
[ZRERS R 0.0 5.35+2.47 13.38+0.52 28.35+£2.05 636.60+52.40  0.53+0.05
o 0.3 6.44+2.18 13.62+0.41 27.79+0.97 651.3£53.6 0.51+0.04
o 0.6 6.77+1.63 13.21+0.78 28.49+2.34 635.8452.6 0.49+0.08
12 7.51+3.02 13.17+1.14 28.71+1.71 627.2457.3 0.49+0.11
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23 90d " = N
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I S HEAE R A E BAF, RUER| R 231 KB E. SREFARMHAINFNGT
RIAARIE, KRIRMBRE, fRE, $EE, i, "f)

336



MK EmBHL

Modern Food Science and Technology

2021, Vol.37, No.10

BT A Tt R A A P 3 P 2RI R A
AT TV, S5 SRS R AT DA A AT SR
AR E RO, FE AR BT TATRR . M
% 5 WAl LA HASFEIF R MR K SR IRE . R
N IR R SRR ML, ZE RIS
X (p>0.05).

232 KRR FIEATA AT BATEG R

IR, &AL KR G RAAM,
WS EEEEZR (p>0.05). GRERER
E N0 DU RV oy N | ARG A= INEARA 1] Oy7 - OEARA ] VA2
FIZHMTH U S AR LB R (R 6).

SIS o, SR EA KR AST. BUN
DA MEPEAS A BB TG 845 B STAS T B Hx R
4 (p<0.05), (HIAMEMTE EFEEEE, Hp
Febm 5 BT R ZHAH b 350 2 3 1 22 5 (p>0.05) (GR
e
233 M RBIMEEZEHIEIKLGZ R

WA R, . m. AR ok
BT EE. MARLEUE SXHRAMLL, 4R AR
NEREES (p>0.05) (£ 8).

234 3 KBARBRAEEFoIn L FAE TR

R RIRIBOATIE S, 45 D RS H 2 MR

VeSS . PR B s B TEXT IR 2 A MR
FIEZH 1 R BERTT LB SRR K A R
1 MR AL 1 MR AT I A
R BAIVEXS AL 1 b T W4 R 22
P, RkEvE: mAEA 1 R 1 RER AT A
RAEANIRIRIL,  RkEpes BAPEXTIRAL 1 R R n] L
Fln /s FE LA 1 AR SOREA MR s BIPERAL 1 R
MESR AT WA ZA 1 AbSOEARIIRIEA s R 1
RMER AT WA 2% 1 At BAVEXSHEZE 2 R AR
A 1 R AT DL AR BN L R RE R AR s B
PEXREAL 1 U B ) L T o A B RRE NI s B
PEXFRAZL 1 UM R T LS AR R A 28, AT LR
AL SEARNIRAE, FeAT LR BUE A, morEA 1 R
MESTT IR A 1 ARPREEIE; AP IEZE 1 HMERR. w5
R 1 R MERURT R b R R e A IR R
1 FUMERR AT LRI SR At MRS FAVEXTIRAE 3 RBERA
re 2 2 R B AT AL A P A /- A T B
PEIRAE; iR 1 U BR T LRSI RR A A % A
SRIBIRRIE, HAR ISR DR REEE BoR,
ARV G A A HER SR SR IR B2 2
ek, CAEAREIN B AORAE, B, RS2 Y5
RS .

R 7 AREMITARMA RIS
Table 7 Effect of Astragalus stem and leaf on blood biochemistry in rats

wal A g/igiy) ALTAUL) ASTAUL) TPi(xgl)  Alb(g/L) (migl/ 0 (mITn(o}l/ . (nucr}ll(];l/l/L)
WP 00 49805587 1257141637 61174286 3173£2.14 172039 0774005  6.75:0.78
it 03 4574+6.13 110.70:13.54 60.674197 31.40:180 183£024 0.70:0.04*  6.58:0.49
5 06  4640:493 129.57:1344 $9.65£290 30.74£2.54 1645023  0.75:0.04  6.53:0.49

12 45945751 1248451827 60708214 3136:1.96 136:031 0745005  638:0.40

MBAEE 00 41744748 117221539 52345300 26358337 132:014 0514006 6141058
o 03 47014831 10880+12.73 52.694400 2576152 1376029 052£0.06  6.51:0.79
B 06 45824862 10584:1530 S14143.61 24745197 130:0.15  0.50:0.07  6.17:0.55

12 45048955 98.92:14.36* SI.87£526 25404206 138:021  0.56£0.13  6.38+0.76

WH 2R @ig%@) Uﬁgﬁi) mﬁiﬁo GGTAUL) ALPAUIL) (mgém) (mEZm) (mé%m)
MEAEE 00 881£185 61405590  1.69:033 70345560 5.88:0.99 1550141125 113.818.63

it 03 835£131 56.55:3.56 1595033  70.824681 593£143 155.69£11.56 114.17:9.60
H 06  885t144 59.80:5.65 1584035 72594716 5.62£0.63 15550£10.10 116.19+10.51

12 BSTELSS 57634620  1.62:029  69.12£695 6.01+1.05 157.06£1057 11449927

WBAEE 00 885:093 41745607  1.12:048  97.83£9.63 5.10+042 147245540  108.0443.75

s 03 8415061 42.88:2.57 1008048 0449921 521038 145534570  108.75:3.36
o 06 883053 45261356  123£054 1045141100 534£1.00 14698572 10836331

12 770:073* 45204590  1.18+0.53 10130£1131 5524093 146.98+6.51  108.1443.55

E: *5 Akt BBLLIER, p<0.0S.
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Table 8 Effects of Astragalus stem and leaf on visceral weight and visceral body ratio in rats

WAl ms AlE(gkg BW) i RS FEAE i T
iRESap:e 0.0 1.38+0.10 0.85+0.10 7.1820.42  1.88+0.17 0.51+0.08
Wit 03 1.36+£0.09 0.87+0.11 7.15£0.61  1.90+0.22 0.51+0.06
e 0.6 1.36+0.08 0.90£0.12 7.56+0.87  7.98+0.39 0.56+0.08
1.2 1.35+0.09 0.85+0.09 7.46x0.75  1.96+0.19 0.55+0.08
[P BR 0.0 1.48+0.12 1.29+0.20 11.42+1.31 3.07+0.31 0.74+0.11
pon 03 1.49+0.09 1.28+0.15 11.89+1.18  3.17+0.40 0.74+0.08
s 0.6 1.55+0.15 1.33+0.18 12.09£1.93  3.32+0.45 0.79+0.14
1.2 1.53+0.06 1.36+0.10 12.60+2.07  3.37+0.33 0.84+0.14
WAl wmAl AE(gkgBW) TE (Fh) ML (WE) MR KR ZHKE
iRESap:e 0.0 0.64+0.19 0.15+0.03 0.31£0.05  0.07£0.01 256.414+20.05
- 03 0.56+0.16 0.14+0.02 0.29+0.06  0.07£0.02 250.03+23.41
oo 0.6 0.65+0.22 0.14+0.02 0.29+£0.05  0.07£0.01 269.22+22.73
1.2 0.65+0.15 0.15+0.04 0.28+0.04  0.08+£0.01 265.31£27.42
[F b BR, 0.0 3.68+0.41 1.46+0.21 0.36+£0.07  0.07£0.02  432.54+43.96
rons 0.3 3.724+0.25 1.46+0.14 0.31£0.07  0.07£0.02 441.83%£37.15
e 0.6 3.34+0.54 1.35+0.24 0.31+£0.07  0.06+£0.03 438.77+£52.47
1.2 3.66+0.35 1.43+0.16 0.33£0.13  0.06+£0.02  454.24+49.71

3 Zhig

ARIG R T R, T A A RS DR
I6MERE RN LD5g>250.00 g/kg BW, JBSZPRTEH
AL TR (YU [ SRS . LS4 4
TAZAR G AN /N SRR REAN M e R A0 &5 R
B, RBFZAE SR B RERAER . 90 d & 8E
R TN, R ZYAR B EERIURAAE, K
AR S 223 2 I A LA B 56 R 356 R K
AL, XPRREREA AT MRE, E, e
BEREYRIFZE. MBS R, FesE
AR LS T B E, RUWERRE FERTE
o 15.00 g/kg BW o BIF 500 38 B 22 ) 2 e s 1, =0
184% 12 90 d AR PEREVEML T BV, B R 2R
AR TREEEIE, AT EENeREGS
RS ERE R, SRR 455 5 A = i
B K.
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