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The 28-day oral toxicity of the extract of Silybum marianum in rats
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Abstract: [ Objective] This study aimed to assess the 28-day oral toxicity of Sihbum manalttlm extract in rats. [ Methods] SD rats were
administered S. manalttim extract, and effects on body weight, organ coefficients, biochemical indicators, blood routine and
hemagglutination indicators, and liver pathology were evaluated to determine safety. [ Results] S. manalttim extract showed no adverse
effects on body weight, organ coefficients, biochemical indicators, blood routine and coagulation indicators, or liver pathology. Additionally,
S. manalttlm extract appeared to positively influence pathways related to plasma amino acid metabolism, liver riboflavin metabolism,
carbohydrate metabolism, and sphingolipid metabolism, contributing to overall health benefits in rats. [Conelusion] S. manalttlm extract
was deemed safe Under the dosage and conditions of this study.
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Figure 3 The effect of S. manalttlm extract on body weight and organ coefficients in rats
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Figure 4 The effect of S. manalttim extract on biochemical indicators in rats
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Figure 5 The effect of S. manalttim extract on blood parameters and blood coagulation in rats
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Table 1 Differential metabolites in plasma between control group and the groups treated with S. manalttim extract
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22196 115.04229.5 131.7£15.8 141.9433.7
22125 87.74+11.1 81.2422.7 79.947.9
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3-FRE-3-H AL 2SR T R 1.427 1 96.8+20.5 85.0+22.8 67.6+14.0
L- & 1.390 3 87.9434.0 84.6429.1 70.54+22.2
AL 1.3430 96.4428.1 119.5+19.1 11224253
L- RN AR 1.340 1 125.9416.2 163.5+31.7 222.8496.0
13305 94.8427.2 132.2421.8 781.9+353.2
A 2E VU AR R 1.296 8 133.34+77.1 128.5+52.3 149.9+49.0
25T R 1.2812 33.6£23.8 18.9£3.9 19.0£2.6
1.2249 97.04-23.8 107.4+25.6 121.1£41.0
1.183 2 107.5+21.3 109.6+18.5 129.1+32.1
3R LR 1.150 6 76.3410.8 50.9413.0 483469
1.1470 138.7423.6 162.8425.8 175.4419.8
1.1228 118.3434.3 132.5+27.8 145.2429.1
T 1.008 1 143.0£51.8 173.7£57.5 223.9485.6
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Figure 7 The effect of S. manalttlm extract on metabolome of plasma and liver of rats
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Table 2 Analysis of the effects of S. manalttim extract on

the metabolic pathways

175538 MOE A ARdE2E R
RN R AR 10 2 03107 0.5952
KA FARMEEARE 4 1 04817 0.5000
Wk
A TR A 16 2 03830 0.4098
A6 A g TR AR 44 1 1.0000 0.2893
HHER 22 AR 34 2 07438 0.2846
K AR A R 14 1 1.0000 02284
LY gan ) 32 303107 02170
R T2 00 AP A 34 15 1 1.0000 0.1943
SR AN R IR A 32 303107 0.1376
PR AR PR (TCA HR 35 ) 20 2 03879 0.1345
AR FRAME ) 36 2 07555 0.1219

&I AT 5 Wi BRI U PN T A B AR o i . it — 2B
FI ] MetaboAnalyst5.0 B ¥ 43 7 7K & i 458 B4 X6t S P9
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Table 3 Differential metabolites in liver between control group and the groups treated with S. manalttim extract

R VIP AV 3] 5k 4 Lk IR 2 e 2 L R A 1o ) A L % R
KM 10.519 0 77.6+£26.6 13224572 113.8449.9
5.8320 103.249.9 83.7424.5 93.14£22.9
A ot e 5.3017 101.449.7 106.09.0 119.948.7
R 3.5818 129.8416.9 149.04£22.5 136.8420.9
6-F5 HL RIS 3.293 1 94.4412.3 108.14+7.5 120.6-14.0
3-H 3 AR 3.194 4 237.6+85.9 410.7+129.4 581.8-128.7
3.067 6 102.5+14.3 83.5423.5 75.1+£28.8
2.7358 74.3420.0 55.6£25.5 57.0%£21.5
L-55 1R 2.729 8 92.3+13.6 107.0£16.2 96.64-15.8
2.644 5 94.0£7.7 89.7+8.8 88.8418.7
24826 100.5+11.8 90.0=13.8 88.4417.5
2.449 7 72.9417.0 70.9+7.8 72.1%£12.2
L2 2.406 2 127.34+18.5 105.7£25.4 136.82230.9
2.403 2 99.4416.9 86.0£32.6 69.4+=31.4
2.266 9 79.9415.1 75.54+16.1 69.4+17.6
it % g 2.12717 118.5+29.2 88.1434.2 59.8416.8
4 e 2.009 2 111.5+58.1 189.352.2 112.1434.0
1.8754 149.7+18.3 137.7£9.1 129.9+11.8
1.771 6 104.6+53.8 72.5+33.8 72.1+34.1
NG 1.724 3 140.6+78.7 157.04+15.5 166.1424.3
L-FER AR 1.690 7 116.5+19.1 124.54+32.8 130.4+49.4
1.665 1 84.2+15.9 72.814.6 60.2+17.4
A6 DU TR 1.655 1 80.2450.3 58.2430.7 68.3+31.6
1.4378 149.3+19.7 138.6+11.3 133.0£12.2
T )t 1.4323 76.04+39.5 70.8+22.4 67.74+25.3
1.4199 74.0+11.4 66.5+12.8 54.8+12.1
1.411 4 163.8+23.3 162.8-13.2 138.2414.4
T TSR 13756 83.6+21.1 58.4+29.2 50.4+19.8
1.3330 78.0+13.6 106.0+29.3 92.1+26.5
2-FR AT R 1.3108 132.5+23.1 129.5+33.0 151.7+29.8
25 T PR 1.2418 89.9+14.9 94.5+17.3 114.0416.2
TN 2 1.197 3 74.2+30.1 63.7+24.1 119.54+32.9
1.1875 169.1+20.0 179.6+10.3 159.5+14.9
L0 & R 1.177 3 406.5+203.8 480.5+200.3 461.6+219.0
1.148 4 743438 71.9410.9 71.1£10.0
3-HAET R 1.1347 175.8+£63.2 172.7+37.4 160.3+65.9
1.116 0 78.7+£9.5 87.4+13.7 77.8+£16.5
1.106 2 93.6+£25.0 88.3+14.2 94.6+15.4
Z IR 1.1050 106.6415.9 109.9+14.1 102.4+12.1
1.093 3 7854123 106.6+-40.8 112.1438.3
B 1.089 3 110.2422.0 119.0428.6 139.4+39.4
R 1.069 8 111.5+15.9 126.9429.0 133.6+33.7
AR 1.068 0 127.24£19.0 95.94-45.4 68.24:27.1
BEHIR 1.066 5 130.5449.4 68.631.7 38.74£22.0
D % Bl 1.055 4 107.4+£25.4 126.6+31.1 134.3+£49.8
T LA IR H RS 5 1.047 0 80.820.0 71.2+36.9 43.9419.7
1.037 0 122.34+35.1 92.5426.6 67.2+31.0
3-FRHE-3-F L -2-SHAR TR 1.003 3 125.5+14.0 134.1+432 133.2434.2
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Table 4 Analysis of the effects of S. manalttim extract on

liver metabolic pathways
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