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Abstract: Xianling Gubao is a common and effective medicine in the treatment of orthopedic diseases. In
recent years, it has been reported to be associated with liver injury. However, through the analysis of the adverse
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drug reaction reports and key hospital cases, we found that there is considerable incomplete information in the
reports of Xianling Gubao-related liver injury cases retrieved from the literature. Thus, it is difficult to accurately
judge causality between the drug and liver injury. Six cases of liver injury related to Xianling Gubao were identified
in key hospitals, two of which achieved the clinical diagnosis according to the assessment of the integrated evidence
chain method. We further analyzed the public health data of all residents in Yinzhou. The gross incidence rate of
Xianling Gubao-related liver injury was 0.034%, which corresponds to a level of rare incidence. This revealed that
Xianling Gubao-related liver injury has significant divergence in individuals and an idiosyncratic nature. The gross
incidence of liver injury related to Xianling Gubao was lower than that of other medicines for the treatment of
orthopedic diseases. Based on the idiosyncratic drug-induced liver injury model mediated by immune stress, it was
found that Epimedii Folium and Psoraleae Fructus were the major components that lead to liver injury, and the
liver injury caused by a full prescription was less serious than that encountered with only Epimedii Folium and
Psoraleae Fructus. This suggests that the other 4 herbs (Dipsaci Radix, Anemarrhenae Rhizoma, Rehmanniae Radix,
Salviae Miltiorrhizae Radix et Rhizoma) can prevent/alleviate the liver injury. Through disassembled prescription
analysis, we found that the attenuation efficacy of Salviae Miltiorrhizae Radix et Rhizoma was the most significant.
In conclusion, Xianling Gubao may cause idiosyncratic liver injury in a tiny minority of susceptible individuals,
but the incidence risk is lower than that of other commonly used drugs for orthopedic disease. Xianling Gubao
should be discreetly applied to patients with immune stress. The major components that induced liver injury in
Xianling Gubao were Epimedii Folium and Psoraleae Fructus, and Salviae Miltiorrhizae Radix et Rhizoma appears
to attenuate this toxicity. This study provides a reference for the rational clinical medication with Xianling Gubao.
Key words: Xianling Gubao; integrated evidence chain; immune stress; Epimedii Folium; Psoraleae Fructus;

compatibility-mediated toxicity
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Table 2 Evaluation of 6 liver injury cases in two key specialized hospitals (in the investigation of other possible causes induced liver

injury, i.e. autoimmune, hepatitis A, hepatitis B, hepatitis C and hepatitis E virus, the serological antibodies test of all of them were negative.

All of patients had not drink history. The clinical type of liver injury was hepatocellular. Disease reaction did not happen to all of patients)

No 1 2 3 4 5 6
Gender Female Male Female Male Female Female
Age (years) 70 75 55 82 75 64

Medication history Xianling Gubao
capsules, tinidazole, capsules,

Qianggu capsules,  loxoprofen

Xianling Gubao Xianling Gubao Xianling Gubao capsules, Xianling Gubao
capsules, Thai
snake medicine calcitriol, cervus and

Xianling Gubao
capsules, warfarin, capsules,
calcitriol, Qianggu Gushukang

olanzapine, estazolam,

calcitriol soft sodium tablets cucumis polypeptide, capsules, calcarea  capsules
gelatin capsules cobamamide carbonica
Duration from medica- 180 30 20 40 30 25
tion to liver injury (days)
Clinical characteristics
ALP/U-L? 120 113 101 168 225 165
ALT/U-L? 904 775 1149 666 520 610
TBIL / umol-L*! 390.9 100.3 13.4 432 8.8 165.69
INR 2 1.75 1.03 3.82 1.82 1.08
RUCAM scores 5 8 9 7 7 9
Outcome Invalid Improved Improved Invalid Improved Improved
Final outcome Death Cured Cured Death Cured Cured
Integrated evidence Suspected Suspected Clinical Suspected Suspected Clinical
chain evaluation diagnosis diagnosis diagnosis diagnosis diagnosis diagnosis
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Figure 2 Plasma biochemical indexes (A, B) and HE staining (x200) (C) of liver tissue. “P<0.05 vs L. N: Normal; L: Lipopolysaccharide,
LPS; X: XLGB; LX: LPS + XLGB; A: Epimedii Folium + Psoraleae Fructus; LA: LPS + Epimedii Folium + Psoraleae Fructus; B: Dipsaci
Radix + Anemarrhenae Rhizoma + Rehmanniae Radix + Salviae Miltiorrhizae Radix et Rhizoma (the other 4 herbs); LB: LPS + Dipsaci

Radix + Anemarrhenae Rhizoma + Rehmanniae Radix + Salviae Miltiorrhizae Radix et Rhizoma

Table 3 Comparison of the incidence of liver injury between
XLGB and chemical drugs for bone diseases

Diagnostic Medication Occurrence

Drugs cases cases rate/% s Cl
Allopurinol 114 22623 0.504 0.41%-0.60%
Leflunomide 6 3680 0.163 0.033%-0.29%
Celecoxib 60 125 686 0.048 0.036%-0.060%
XLGB 50 149 838 0.034 0.025%-0.043%
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Figure 3  Biochemical indexes of plasma. A: ALT; B: AST.

#P<0.05 vs M. N: Normal; M: LPS; DH: LPS + Epimedii Folium +
Psoraleae Fructus + Rehmanniae Radix; DS: LPS + Epimedii
Folium + Psoraleae Fructus + Salviae Miltiorrhizae Radix et
Rhizoma; ZM: LPS + Epimedii Folium + Psoraleae Fructus +
Anemarrhenae Rhizoma; XD: LPS + Epimedii Folium + Psoraleae
Fructus + Dipsaci Radix
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