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Abstract: Rhubarb anthraquinone derivatives (AQs) have been documented to have both therapeutic and
toxic effect on liver and kidney, leading to a complex puzzle to assess their benefits and risks.  In this study, the
tissue distributions of AQs in SD rats after orally administrated extracts of raw and prepared rhubarb were
examined whether they undergo different uptake. The total rhubarb extract (14.49 g-kg * of body weight per
day od, counted on the quantity of crude material) was administrated orally for 12 weeks. The concentrations of
the AQs in different tissues were quantified by liquid chromatography-tandem mass spectrometry (LC-MS/MS).
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The five major AQs, aloe-emodin, rhein, emodin, chrysophynol and physcion, could al be detected in the
liver, kidney and spleen, while only rhein, aloe-emodin and emodin reached the quantitative limit. The tissue
concentrations of AQs in raw rhubarb group were higher than that in steamed rhubarb group with rhein > emodin >
aloe-emodin in the same tissue.  On the whole, the tissue distribution of rhein was higher than that of emodin
and aloe-emodin in liver, spleen and kidney. AQs could not be detected in those tissues after drug withdraw for
4 weeks, which suggested scarcely any accumulative toxicity of rhubarb.  The result indicated that raw rhubarb
had more tissue toxicity than steamed rhubarb and rhein may be one of the major poisonous ingredients. The
results were concordant with the traditional Chinese medicine theory of toxicity-attenuating effect of processing.
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Table 1 Contents of anthraquinone derivatives and their glycosides in total extract. AQs:. Anthraguinone derivatives, AQGs:

Anthraguinone glycosides

Sample Aloe-emodin/% Rhein/% Emodin/% Chrysophanol /% Physcion/%
Raw AQs 0.204 + 0.001 0.267 + 0.001 0.954 + 0.001 0.329 + 0.001 0.455 + 0.002
AQGs 0.364 + 0.002 0.168 + 0.001 0.467 + 0.003 0.108 + 0.001 0.443 £ 0.003
Steamed  AQs 0.451 + 0.001 0.301 + 0.002 1.272 + 0.001 0.339 + 0.001 0.642 + 0.001
AQGs 0.206 + 0.002 0.107 + 0.003 0.203 + 0.002 0.187 + 0.001 0.235+ 0.003

Table 2 Contents of anthraquinone derivatives in tissues of rat administrated orally for 12 weeks. P < 0.01 vs Rhein; *P < 0.05,

44p < 0.01 vs Raw rhubarb

Animal group Tissue Aloe-emodin /pg-g " Rhein /pg-g* Emodin /pg-g "
Raw Liver 64.96 + 17.49" 123.67 + 32.30 177.96 + 84.15
Kidney 56.28 + 38.45 456.74 + 212,51 85.07 +44.77
Spleen 111.08 +71.01° 771.79 + 430.00 181.04 + 84.78

Steamed Liver 31.45+8.8274 7178+ 14.754 0443 +17.3344
Kidney 51.40 + 24.88" 248.18 + 855744 85.99 + 41.69
Spleen 96.56 + 25.15" 133.13+ 32.4444 92,01+ 3.474
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Table 3 Statistical table of tissue distribution of rhein. Liver-s, spleen-s, and kidney-s for steamed rhubarb; liver-r, spleen-r and

kidney-r for raw rhubarb

Animal group Tissue Liver-s Spleen-s Kidney-s Liver-r Spleen-r
Steamed Liver-s
Spleen-s 0.7058
Kidney-s 0.1612 0.4019
Raw Liver-r 0.668 5 0.9507 0.2531
Spleen-r 0.000 1 0.0013 0.004 2 0.000 1
Kidney-r <0.000 1 0.0227 0.0015 0.0059 0.026 7
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