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Toxicological Safety Evaluation of Total Flavones
Extract from White Safflower Variety
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Abstract: Acute toxicity test,three genetic toxicity tests and 30 days oral toxicity test were carried out to evaluate the
toxicological safety of total flavones extract from white safflower variety (TFES). Mice acute toxicity test showed the LDy,
of TFES was higher than 10. 0 g/kg -+ BW. TFES belonged to actually non-toxic substances according to the acute toxicity
dosage classification. Three genetic toxicity tests including Ames,Mice Bone Marrow Cell Micronucleus and Mice Sperm
Abnormality showed negative results. Rats 30 days oral toxicity test of TFES showed no evident poisoning symptom and
no death. There was no significant difference between different dosage groups of TFES and control group on animal

weight, food utility , hematology , bio-chemistry , organ/body weight ratio and several indexes of pathological organization.

Therefore , TFES had no toxicity which provided a secure basis for its further development and application.
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WA E S
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Table 1  Effect of TFES on mice acute toxicity ( xEs ,n=5)

P51 TFES 7 it WA AT FETH LDy,
Sex TFES dose (g/kg - BW) Initial body weight Final body weight No. of death (&/kg - BW)
W Female 0.46 19.5+1.4 29.7 1.1 0 > 10.00
1.00 19.6+1.3 29.9+1.2 0
2.15 19.8 1.4 29.3£0.6 0
4.64 19.6 1.4 29.3£0.6 0
10. 00 19.7 +1.3 29.4+1.4 0
1 Male 0.46 19.9+1.1 35.2+1.4 0 > 10.00
1.00 20.3£1.5 35.2£2.1 0
2.15 20.1£1.3 34.2£2.3 0
4.64 19.7 +1.2 35.9:1.6 0
10.00 20.1+1.2 34.9+1.3 0

2.2 EESHARE
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F2 E—R Ames MBBNELER (x5 ,n=3)
Table 2 Ames test results for the first time( Xxts ,n=3)
g3 b=y TA97 TA98 TA100
Group ( M]:;E> -S9 +59 -9 +9S9 -89 +59 -89
AL SR TFES 5000 148 +4 154 =4 44 +3 42 +2 159 +3 156 +4 262 +2 258 +3
2500 145+5 15124 42 +3 43 £4 1532 15222 258 %3 262 £3
1250 148 £5 149 £2 42 +3 44 +3 152£3  154+3 2623 257 £2
625 148 5 154 3 422 43 £3 1536 156 +3 226 4 260 +3
312 1486 15123 41 4 41 £3 154 4 15222 258 %3 260 £4
25 A4 IR Blank Control - 146 £5 150 +4 42 +3 41 =4 1522 155+2 2593 263 +3
VEFINT IR Solvent Control 1486 148 3 425 43 £3 1514 154 %4 257 £3 261 £4
1 % [a]7F Spontaneous mutation 1523 15323 44 +3 45 +4 154 +3 1554 263 2 263 +3
B4 NaN3 1.5 3010 108
F M Dexon 50 2629 +98 1059 +76 1018 +35
2 - S 3% 2-AF 10 880 £117 182 + 14 1048 +81
_ YA VEE
L 5 Ditgiry ambrivone
F3 IR Ames IMBRBNELER (x5 ,n=3)
Table 3 Ames test results for the second time( xts ,n=3)
o JE'J i TA97 TA98 TA100
Group ( M;ﬂ‘}l) -$9 +59 -S9 +59 -S9 +S9 -89
FIFE S B S L) TRES 5000 144 +3 152 +2 40 +2 43 +3 153 +3 152+2 254 x4 255 +6
2500 1486 151 %3 42 %2 43 £4 1512 1543 253 %2 254 +3
1250 1507 15124 42 +3 45«1 1502 15522 256 %3 255 +4
625 153 +5 152 %4 44 £2 47 £2 153+2 153 %3 2523 254 +3
312 15122 152 +5 36 £3 43 4 1523 1532 2522 256 +3
23 A4 IR Blank Control -—- 1502 1523 39 £3 44 £3 1492 1573 2513 254 +3
157 %} 1 Solvent Control 149 +3 153 +2 41 +1 40 +3 149 +3 154 +3 250 +4 255+3
[ %& [B14%5 Spontaneous mutation 154 £3 155 +£5 44 +2 45 +3 154 +3 154 +3 256 +4 257 £2
Z %40 NaN3 1.5 2956 + 104
F A Dexon 50 2663 + 100 1052 +97 1991 +44
2 - EHAj 2 - AF 10 960 + 155 171 £18 1042 +51
1,8 - AL 50 1656 +96

1,8 - Dihydroxy anthraquinone
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F4 BERELERRIYINNRESEMBZEZERZNZIM(x £5 ,n=5)
Table 4  Effect of TFES on mice bone marrow cell micronucleus rate( x s ,n=5)
, . it TRPCER B ok
@il 451 ) 3 i
3 Cr Dose PCE/NCE Examined No. of Rate of
ex roup (g/kg - BW) PCE micronucleus cellmicronucleus (%o)
it Female 5%} B8 Solvent Control 0 1.12 1000 x5 12 2.0+1.6
LR Cyclophosphamide 0.04 0.90 1000 x5 190 38.0+14.6
[ 46 S B i B B ) TFES 2.5 1.11 1000 x5 13 3.0+1.4
5.0 1.11 1000 x5 11 2.0+1.3
10.0 1.12 1000 x5 13 3.0£1.7
T Male A FIXT AR Solvent Control 0 1.15 1000 x5 14 3.0x1.4
LR Cyclophosphamide 0.04 0.93 1000 x 5 199 40.0 £17.5
FIAE S B ARSI ) TFES 2.5 1.14 1000 x5 15 3.0+1.3
5.0 1.16 1000 x5 15 3.0x1.6
10.0 1.14 1000 x5 15 3.0x1.6
F5 BRSEWRERYINNREFEREELZERNZI
Table 5 Effect of TFES on mice sperm abnormality rate
HEEC( A [
- = W T 45 ( I'> M R
" Sperm abnormality No. Rate
2 5] Dose  A5T%4L of sperm
. pr— s N s
Group (ke Bxamined Glp ol o Bk EBE Ak WUE o e
BW) Sperms Trregular No Fat Tail Double  Double
Banana . Total (%)
shape hook head overlapped head tail
P57 % B Solvent Control 0  1000x5 37 30 28 17 2 0 0 114 2.28
W EERZ Cyclophosphamide 0.04 1000 x5 97 92 40 34 4 0 0 267 5.34
HE S BRI TFES 2.5 1000x5 38 33 26 17 2 0 0 116 2.32
5.0 1000 x5 39 30 25 19 0 1 0 114 2.28
10.0 1000 x5 37 30 28 18 0 0 0 113 2.26
*6 BELEMREMNABREEMNHM( x +5,2=10)
Table 6 Effect of TFES on rats weight( x +s ,n=10)
s TFES 5 i g HRIZ AR
S ” TFES dose Initial body weight 7d (g) 14d (g) 21d (g) 30d (g) Final body
ex § .
(g/kg - BW) (g) weight (g)
M Female 0 71 £6 121 £8 148 +6 173 £5 193 +10 192 10
1.25 72 +6 118 £7 147 £10 169 +7 190 +6 189 £6
2.50 72 +6 118 £10 145 £ 10 167 £15 189 +13 188 £12
5.00 72 +6 116 6 148 =7 170 £7 190 =10 188 £10
It Male 0 78 +6 140 £11 180 + 14 213 +10 254 +17 253 £18
1.25 78 +6 137 £4 176 £12 214 £13 252 +14 251 +4
2.50 78 5 133 £8 170 £ 11 210 £16 254 £22 255 £24
5.00 78 £5 132 £11 171 £9 208 9 253 £7 253 £8
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*7 GEABWRIYIARSEYWHARGHM( 2 +5,0=10)

Table 7 Effect of TFES on rats total food utilization rate ( X s ,n=10)

el IPES AL RO KA i Food utﬂfﬁﬁ?ﬂiﬁiek (%) AR
S TFES dose Rat weight 'Total food 'Tola}l food
(g/kg - BW)  growth (g) intake (g) -y 814 d . 230 d utilization (% )
1 Female 0 122 +9 590 +30 36.7 2.5 21.0£4.4 16.2 4.7 11.7 £5.1 20.6 £1.1
1.25 118 £10 588 +20 36.5 £4.2 20.5 £9.7 14.6 £6.2 12.6 £3.2 20.0+1.7
2.50 117 £12 593 +36 37.7+7.4 20.8 £10.3 15.2£9.7 12.4 £2.4 19.7 £2.2
5.00 118 +8 583 +25 38.4+7.6 21.1£5.5 13.9+4.7 12.7 £4.2 20.2£1.6
Tt Male 0 177 £ 15 702 +25 43.2+4.9 23.8 £4.5 20.2 +5.8 18.4 +6.1 25.2£2.7
1.25 174 +10 707 £33 45.0 £4.4 22.4+£5.0 21.9£9.9 16.9 £4.2 24.7+1.9
2.50 176 +21 698 +16 46.9 £5.3 23.0 4.1 21.6 £7.9 19.1 £5.5 25.2+£3.2
5.00 175 £5 706 +32 45.4£9.6 22.9+£6.5 20.5+£3.2 19.8 +2.4 24.9 £1.7
F8 BEABMIZEI KA R M ELIEIREIBEM (x5 ,n=10)
Table 8 Effect of TFES on rats serum biochemical indexes( xEs ,n=10)
5] ?;ESS Tif GPT GOT BUN Glu TG TC TP Alb Cre
Sex (&/ke - BW) (U/L) (U/L) (mmol/L)  (mmol/L) (mmol/L) (mmol/L) (g/L) (g/L) (pmol/L)
M Female 0 51.9+£3.8 216.4+23.95.76 +1.48 4.72+0.52 0.60 £0.07 2.18 £0.25 61.9+6.6 47.5+2.3 54.5+12.2
1.25 48.5+8.9 216.4 £23.86.00+1.50 4.92 £0.27 0.66 £0.07 2.04 £0.24 64.4+9.4 46.9+2.9 38.1+5.2
2.50 48.3 £6.1 219.7 £25.85.48 +1.24 4.81 £0.38 0.70£0.10 2.24 £0.25 60.4 7.2 45.7+4.4 38.0+6.3
5.00 49.7 7.1 212.1+£25.85.80+1.88 4.79£0.50 0.64 £0.13 2.13+0.34 65.5+10.3 48.1+3.3 56.9+5.3
JifE Male 0 48.5+4.3 202.1£15.06.48 £1.45 4.72+£0.41 0.66 £0.12 2.12+0.27 72.7+7.1 48.8+2.2 47.5+7.0

1.25 50.6 £4.1 206.4 +30.7 6.06 +1.81 4.86 £0.51 0.62+0.12 2.16+0.22 74.0+7.1 49.3+2.5 45.4+13.5
2.50 50.2+7.5 205.8 £19.45.89+£0.95 4.79 £0.45 0.60 £0.10 2.07 +0.27 70.5+7.9 48.1+2.8 50.7+2.9

5.00 49.0+5.4 209.3 +5.1 6.61 x1.41 4.60+0.49 0.70+0.09 2.01 +0.35 72.8 +7.5 47.6+5.1 48.9x11.0

2.3.4 AREFMPRYAK R FHIEFGY  MBEFIERIYTEEFEEE (£ 9) , H 4% 4R % 0
) TEPRIITC 0 1 22 S, AR WY 1 A6 5 5 ) 2 SO )R
FAE S B P ) 25 A B RN X B2 B A 3 BRI R AR I S
£9 BEBEMRIYN A RMERIEROBI (x£5,0=10)
Table 9  Effect of TFES on rats hematology indexes ( x s ,n=10)

TFES 5| &

PER TFES o RBC Hb WBC LY NE MO
Sex (&/ks - BW) (10"2/L) (g/L) (10°/L) (%) (%) (%)
I Female 0 7.29 £0.15 152.0 £5.0 10.5+1.8 74.6 £2.5 22.6%1.5 2.8%1.5
1.25 7.42 +0.33 151.0 6.0 10.6 +3.6 70.2 £5.2 26.6 +4.9 3.2+1.4
2.50 7.35+0.52 149.0 £7.0 9.1+1.6 71.6 3.8 25.8+3.8 2.57 0.4
5.00 7.23 £0.58 148.0 £7.0 11.6 2.3 70.8 £6.2 26.0 £6.3 3.0£0.7
Jft Male 0 7.12 +0.38 148.0 7.0 11.3+2.8 74.8 £2.9 22.6+2.4 2.7+0.8
1.25 6.82 +0.69 154.0 £7.0 10.6 £2.3 74.2 £2.5 23.2+2.4 2.6+0.3
2.50 7.17 £0.29 149.0 +6.0 10.1£2.0 74.1£4.5 23.4 4.0 2.6+0.5

5.00 7.36 £0.60 149.0 £8.0 10.5 +3.2 77.1 5.8 20.4 +5.3 2.5+0.7
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2.3.5 AEFERRY SRS Z B0 F2E R, R AR S B R U 6 BRI I A &
FIAE B B R O 2550 s AL R X RR AL A A0 B0 2l o
AR e AR 76 T B T (3R 10) , HAS 4R
#®10 AEABMRIINARERZRMOEIE(x £5,n=10)
Table 10  Effect of TFES on rats organ/body weight ratio( X £ ,n=10)
- TFES Frilks /AR ')1?/14& . (SN ] [T %mww%%
TFES Dose Heart/hody liver/body Kidney /body Spleen/hody Testes or ovaries/
Sex (¢/keBW) weight( % ) weight(% ) weight(% ) weight(% ) body weight( % )
Wt Female 0 0.40 £0.03 2.95£0.12 0.85 0. 06 0.24 £0.03 0.52 %0.06
1.25 0.41 £0.04 2.95£0.15 0.83 £0.06 0.26 0. 04 0.53 0. 12
2.50 0.40 0. 04 2.93£0.17 0.82 +0.06 0.27 £0.04 0.51 0. 12
5.00 0.41 £0.04 3.02 £0.22 0.83 £0.07 0.25 0. 02 0.51£0.08
I Male 0 0.44 £0.03 3.25£0.44 0.88 £0. 10 0.31£0.08 10.23 £0.58
1.25 0.42 £0.03 3.40 £0.38 0.90 £0.05 0.31£0.06 10.33 £0.85
2.50 0.43 £0.08 3.25+0.31 0.86 =0.07 0.32+0.15 10.12 =0.83
5.00 0.41 £0.02 3.31£0.16 0.88 0. 04 0.31 0. 10 10.04 £0.54
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