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Toxicological Assessment and Preliminary Study on the Antioxidative Function of
Nitraria tangutorum Bobr Pigment
PENG Liang ZHAO Peng YANG JunHeng LI Bin ZHANG Jie-hong HUANG Chao—pei

(Guangxi Autonomous Regional Center for Disease Control and Prevention Guangxi Nanning 530028 China)

Abstract: Objective To assess the toxicological safety and to explore the antioxidative function of Nitraria tangutorum
Bobr pigment. Method Acute toxicity formation of micronucleus in born marrow cells and abnormality of sperm in mice

Ames test and 90-day feeding test in rats were used to assess the toxicological safety of Nitraria tangutorum Bobr pigment.
The activities of SOD and GSH-Px and the content of MDA in serum and hepatic tissue were determined by the end of the
90-day feeding test in rats. Results The oral LDy, of Nitraria tangutorum Bobr pigment in mice was more than 30 000
mg/kg BW which indicated that it belongs actually to a non-toxicity substance. The results of Ames test micronucleus test
and sperm shape abnormality test in mice were negative. No obvious adverse effect was observed in the 90-day feeding test
in rats. The activities of SOD and GSH-Px in serum and hepatic tissue for all dosage groups in rats were significantly higher
than those in the control group (P <0.05). There was no significant difference on MDA levels between test groups and the
control group (P > 0.05). Conclusion Nitraria tangutorum Bobr pigment was not toxic tested by acute toxicity

subchronic toxicity and genotoxicity. There may be an anti-oxidative function of Nitraria tangutorum Bobr pigment and

further evaluation is deserved.
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1.5.1 2.2 Ames
Ames TA97.TA98.TA100. TA102 4
90 GB15193. 1- 2 S9
15193.21—2003 { 2
» o -
o 1. 2.
1 1 Ames (n=3 xzs)
TA97a TA98 TA100 TA102
(pg/ ) -59 +59 -S9 +S9 -S9 +S9 -S9 +S9
5000 131.7 £4.9 145.3 £17.2 35.7+4.7 38.0+£2.6 142.7 £6.0 156.3 £19.7 275.7 £17.0 277.3 £15.0
1000 131.3 £23.2 139.7 +18.5 37.7+3.8 45.7 1.2 156.0 +11.4 159.3 £4.0 279.7 £9.6 276.3 £17.9
200 132.0+11.8 151.3 +12.6 39.3+6.1 42.3+2.5 151.3 +16.3 166.3 +16.8 285.0 +10.1 289.3 £22.5
40 139.7 £17.8 129.0 £9.6 37.7+6.4 41.0+5.3 157.0 £8.5 158.7 £9.3 280.0 +17.5 282.3 £35.5
8 139.7 £21.2 144.7 £12.9 37.3+£2.5 42.0+7.0 158.7 £6.5 161.0 £16.1 278.7 £16.7 283.3 +£10.0
124.3 £9.1 148.0 £20.4 39.7 +£8.0 43.3 £4.5 160.3 +21.0 161.3 £23.7 267.0+£7.0 280.0 £9.5
137.7 £23.4 146.3 £24.0 39.3+1.2 40.7 £5.9 153.3 +10.0 161.0 +21.4 278.0 +13.7 281.3 +11.9
2868 £ 161 1752 £163 2822 +342 5978 +314 3179 £321 2926 +531 901.3 +66.7 891.0 +84.6
2 2 Ames (n=3 xzxs)
TA97a TA98 TA100 TA102
(pg/ ) -59 +59 -S9 +S9 -S9 + 59 -S9 +S9
5000 132.0 £17.7 146.7 £10.0 36.3 £4.5 33.7+1.5 165.7 £13.1 150.3 £12.7 270.7 £11.7 286.3 £9.1
1000 146.3 +24.9 142.3 £22.0 40.3 1.2 41.0 +£5.3 169.0 +6.2 168.0+£2.0 279.7 £17.0 277.3 £9.5
200 145.7 £9.5 123.0+£7.5 36.7+7.2 39.7+6.5 166.0 +15.5 156.3 +17.5 264.7 £5.7 271.7 £9.6
40 138.7 £21.2 133.7 £23.7 33.0+1.0 38.3+5.5 153.7 £8.5 168.3 +26.3 266.7 £7.0 283.0+11.4
8 140.7 £16.0 140.7 £10.7 41.3 5.0 43.3 +4.2 149.3 +6.1 172.0 £10.5 273.7 +11.2 271.7 £12.0
140.0 £15.6 135.3+£9.3 39.0+£5.0 34.7+2.5 161.0 +13.2 158.3 +21.5 294.3 £4.2 281.0+£9.6
138.3 £7.6 145.0 £10.5 39.3+5.5 39.0 4.6 156.0 +24.3 156.3 +17.5 270.0 4.6 293.7 £2.1
2885 +£70 1835 +234 3205 £270 6199 +280 3035 +344 3093 £476 951.7 +42.3 886.3 +98.2
IR ( ) 3 + . 2. :TA97a + S9.TA9I8 + S9. TAI00 + S9 2- (10 pg/ );
TA98 - $9 (6pg/ ) ;TA97a —S9.TA102 - S9 (50pg/ ) ;TA100 - S9 (1.5pg/ ) ;TAL02 + 59
1 8- (SO0pg/ )
2.3
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3 (n=5)
/
(mg/kgBW) (G QD) (%o0)
10000 5000 4 0.8 1.085
5000 5000 5 1.0 1.087
2500 5000 6 1.2 1.083
0 5000 5 1.0 1.087
40 (cp) 5000 133 26.6° 0.977
10000 5000 5 1.0 1.082
5000 5000 6 1.2 1.083
2500 5000 5 1.0 1.090
0 5000 4 0.8 1.088
40 (cp) 5000 130 26.0° 0.982
(ep) st (P<0.01).
2.4 2.5 90
3 10 000.5 000.2 500
mg/kg BW . R .
(40 mg/kg BW) o N
1.33% 1.30% +1.26% ~1.23%  4.44% .
4
4 90 (n=10 x+s)
(me/ke ) © ) ) (g) %)
1000 77.8 £3.5 538.3 £32.4 460.5 £33.1 2542 +236 18.2 1.0
667 77.9 +4.4 556.5 £30.9 478.6 £29.3 2493 +254 19.3£1.5
333 78.8 £5.1 531.8 +21.1 453.0 £22.3 2528 +252 18.0=1.6
78.3 £4.4 542.4£29.6 464.1£31.7 2631 +202 17.7+1.2
1000 72.0 +3.9 304.6 +24.0 232.6 £22.6 2219 +289 10.5 0.8
667 72.6 £3.0 311.3+23.0 238.7 £21.9 2143 +237 11.2+1.4
333 72.5£5.0 299.0 £24.8 226.5 £21. 1 2051 +232 11.11.2
72.7 +4.9 292.7 £19.7 220.0 £15.6 2138 +220 10.4=1.0
N 7
5. 6
o 8
N / o
5 90 (n=10 xzx5s)
(%)
(mg/kg) (10" /L) (g/L) (10° /L) (10°/L)
1000 8.87+0.82  163.2+10.6 918.4=222.5 9.801.47 77.0 4.1 16.4 4.1 6.7 2.2
667 9.00£0.76  164.8+8.2  866.0+171.2 9.40 =1.84 78.5+3.9 14.6 £3.6 6.9+2.0
333 8.60+0.69  157.6+11.9 972.8+128.1 8.75+1.85 76.2 6.5 16.3 4.8 7.6+2.8
9.10£0.85  165.0+6.5  876.8 £202.4  9.06 +1.50 77.4 £5.7 15.6 3.7 7.0£2.9
1000 8.05+0.59  156.4+12.5 1028.0=153.8 6.82+1.57 76.4 £4.7 15.7 3.8 7.9+2.8
667 8.28 +0.68  158.8+9.4 1036.6=172.2 7.24 +1.36 74.2 3.2 17.2+2.8 8.6+1.6
333 8.38+0.68  155.2+9.1 992.2+122.4 6.81=1.25 77.1+4.2 14.9 3.9 8.0+2.7
8.13+0.77  159.4+11.1 1021.8+163.9 7.06 +1.68 76.1+4.0 16.1+3.3 7.8+2.5
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6 90 (n=10 xzx5s)
(%)
(mg/kg) (102 /L) (g/L) (10° /L) (10° /L)

1000 9.12 +0.77 159.2 £12.3 872.0+250.6 10.57 £2.09 75.6 £5.1 17.8 £5.1 6.6 2.4
667 9.21 +0.41 160.4 £7.0 844.6 +125.5 9.75+1.76 77.0 3.5 16.5 5.1 6.5+2.7
333 8.79 £0.64 154.0 £10.3 944.2 £124.7 9.21 £1.80 74.9 £6.1 17.6 £5.8 7.5+2.8

9.34 +0.50 160.2 +7.0 837.8 +161.3 9.20 +£1.45 75.1£5.0 18.1+3.5 6.8+2.6
1000 8.14 +0.58 154.8 £11.1 993.6 +159.4 6.94 +1.60 75.1 5.1 17.4 +4.2 7.5+£2.0
667 8.42+0.73 156.6 £7.8 1016.2 +166.4 7.48 +1.09 72.7 +4.2 18.3 +4.0 9.0+2.4
333 8.60 +0.61 151.4 8.1 950.8 £121.2 7.05+1.24 76.0 £4.4 16.1 £4.4 8.0x1.7

8.29 +£0.58 154.6 £10.2 1006.8 +157.5 7.29 £1.42 74.4 £4.0 17.4 £3.6 8.3x1.6

7 90 (n=10 x=x5s)

(mg/kg) (U/L) (U/L) (mmol/L) (pmol/L) (mmol/L) (mmol/L) (mmol/L) (g/L) (g/L)
1000 117.4 £19.6 46.7 +8.9 6.57 +0.38 36.21 £3.27 1.78 £0.34 0.90+0.11 5.01 +£0.71 76.9+5.8 38.3+2.4
667 106.2 £17.4 43.6+5.1 6.08+0.52 37.73 £3.61 1.83+£0.33 0.91+0.11 5.15+0.58 76.0+4.4 39.8+2.5
333 111.1+17.9 44.0+6.1 6.17 £0.63 37.23 +4.74 1.67 £0.27 0.95+0.12 5.11+0.46 74.3+3.2 38.2=zx1.1

106.2 £15.8 44.1+7.8 6.12+0.59 34.52+4.62 1.73+£0.35 0.96+0.13 5.34+0.43 74.1+3.1 37.8+1.2
1000 109.9 £10.8 45.9+6.7 7.43 +1.14 43.31+£6.95 2.08£0.50 1.01 +0.15 5.44+0.55 78.9+6.2 38.1+2.6
667 97.4 £10.3 43.7+5.4 6.72+0.87 42.57 £6.62 2.22+£0.39 0.98+0.13 6.15+0.63 81.6+6.7 39.8+2.5
333 109.0 £15.8 42.5+6.8 6.99+1.08 41.63 +6.35 2.19+0.41 0.97+£0.06 5.71£0.63 79.6+6.9 40.6=x2.0
102.4 £12.1 45.7+7.2 6.99 +1.15 42.57£6.24 2.30+£0.30 1.07 +0.08 5.85+0.69 82.1x4.0 39.4+2.0
8 90 / (n=10 =x=s)
(mg/kgBW) () (%) () (%) () (%) () (%)
1000 13.20 £1.25 2.45+0.15 3.15+0.19 0.59+0.03 0.92+0.17 0.17+0.04 3.73+£0.35 0.70+0.09
667 12.55 £0.85 2.26 £0.23 3.13+0.27 0.56+0.05 0.92+0.16 0.17+£0.03 3.79+0.40 0.68 +0.08
333 12.58 £0.66 2.37 £0.18 3.07 +£0.13 0.58+0.04 0.93+0.18 0.18+0.03 3.67+0.25 0.69 +0.05
12.87 £0.90 2.37 +0.10 3.15+0.18 0.58+0.04 0.94+0.18 0.17+0.03 3.76+£0.29 0.69 +£0.04
1000 7.51+0.67 2.47+0.14 1.71+0.19 0.56+0.03 0.55+0.06 0.18 +0.03
667 7.55+0.89 2.43+£0.24 1.77+0.19 0.57+0.07 0.57+0.08 0.18 +0.02
333 7.68 +0.90 2.58 +0.31 1.74+0.28 0.58+0.09 0.53+0.10 0.18 +0.03
7.48 £0.48 2.56+0.10 1.69 +0.17 0.58 +0.05 0.53+£0.06 0.18 +£0.02
’
1 2.6
1 N
1 N SOD.GSH-Px (P<
1 0.05 P <0.01) MDA
9,
9 90 (n=10 x=xs)
SoD GSH-Px MDA
(mg/kg) (NU/ml) (NU/g) (NU/ml) (NU/g) (nmol/ml) (nmol/g)
1000 466 76" 2135 +£239° 584 + 68" 916 170" 6.77 £0.98 188 +24
667 453 £55° 2035 +206" 571 = 88" 862 + 143" 6.84 +1.19 201 +30
333 397 £69° 2073 191" 541 £77" 858 + 124" 6.82 +0.76 195 +25
304 +56 1810 =180 456 +69 688 + 144 7.07 £1.08 209 +29
1000 363 +68* 1748 +204° 511 £60° 883 + 163" 6.90 +£0.80 186 +27
667 347 +59* 1655 +258" 497 +69* 735 £139 7.02 £0.61 193 +20
333 313 £50 1664 £217° 493 +61°" 751 £119 7.26 £0.72 189 +33
254 +53 1389 +231 390 57 625 +125 7.21 £0.60 203 +23
Cob P<0.01 P<0.05.
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