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Figure 1 (Color online) Investigation strategy for the objective identi-
fication and rational uses of CHMs (He shou wu)
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Figure 3 (Color online) Integrated evidence chain-based diagnosis strategy and flowchart for HILI
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Toxicity and adverse drug reactions (events) related to Chinese herbal medicines (CHMs) have been reported increasingly
and stirred discussion within the public, media, government and academia, of which hepatotoxicity has become prominent
problems in recent years, especially for those CHMs not conventionally considered of toxicity, for instance, Polygonum
Multiflorum Thunb. (He shou wu in Chinese). Nowadays, clinical diagnosis for drug-induced liver injury (DILI) mainly
adopts the Roussel Uclaf Causality Assessment Method (RUCAM) and the structured expert opinion process (SEOP).
However, the accurate diagnosis of DILI is still the international challenge due to a lack of specific diagnosis indicators.
Herb-induced liver injury (HILI), nevertheless, is more difficult to diagnosis and sometimes exists misdiagnosis, by
reason of the complexity of both the composition of CHMs and combinational prescription of CHMs and western
medicines in clinic.

At present, there is still a lack of objective diagnosis methods and standards for HILI according with the characteristics
of CHMSs, which has enormously restricted the scientific research and safe uses of CHMs. In this paper, He shou wu was
chosen as an example to discuss the objective authenticity and the influencing factors of HILI, as well as the problems
reflected in toxicity identification, risk assessment and rational use of CHMs. With the clinical objective evidence as the
core, the innovative research was carried on in two aspects of the clinical diagnosis method and risk controlling strategy.
Firstly, the integrated evidence chain-based identification strategy and method for HILI was proposed by reference to
clinical indices, medication history, pharmacognosy and potential biomarkers of HILI, in order to construct integrated
evidence chain and then improve the veracity and reliability of HILI diagnosis. The more complete integration of
evidence chain makes the higher reliability of the HILI diagnosis. Furthermore, the immune stress mechanism was put
forward to explain He shou wu-induced idiosyncratic liver injury, and the objective authenticity of such mechanism was
proved in the experiment. From the perspective of immunological stress, such mechanism would guide clinical screening
potential biomarkers in susceptible population of He shou wu-induced idiosyncratic liver injury to avoid its risk of liver
injury. Secondly, the CHM characteristic-oriented toxicity attenuating and rational use strategy was proposed for
systematic research of susceptible population screening, processing-driven toxicity attenuating, drug combination-driven
toxicity attenuating and syndrome differentiation-driven toxicity attenuating (meanings of the ancient theory-YOU GU
WU YUN recorded in CHM classics). The previous research results demonstrated that processing would significant
attenuate the idiosyncratic liver injury of He shou wu. And it was found that ferric ions would significantly enhance the
hepatotoxicity of He shou wu in processing or preserving progress. The above mentioned strategy would construct for the
scientific evaluation of CHMs related liver injury risk, the rational use of drugs research ideas and methodology reference
for the drug safety evaluation system.

In conclusion, through the research on the integrated evidence chain-based identification strategy for HILI and the
CHM characteristic-oriented toxicity attenuating and rational use strategy, it would be helpful to provide scientific
support for HILI diagnosis and CHMs prescription, and finally to promote integrated solutions for personalization of
quality control, individualization of clinical prescription and precision medicine of CHMs.

Chinese herbal medicine, Polygonum Multiflorum, hepatotoxicity, integrated evidence chain, objective identification,
rational usage
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