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A B S T R A C T

Liver cancer is the sixth most diagnosed cancer globally, and the second leading cause of cancer-related deaths.
Surgical resection is a procedure performed to remove cancerous tissue from the liver. Chinese herbal medicine
(CHM) is a complementary natural medicine system widely used for treatment of hepatic diseases in Asian
countries. We investigated the effects on overall mortality of long-term use of CHM for treatment of patients with
liver cancer who underwent surgical resection at the Taiwan Center for Medicine. We identified 1504 patients
with liver cancer who underwent surgical resection. Of these patients, 210 CHM users and 210 non-users were
selected, and were matched for age, gender, radiotherapy, and chemotherapy prior to CHM treatment. Chi-
squared test, Cox proportional hazard modeling, the Kaplan-Meier method, log-rank test, association rule
mining, and network analysis were used as statistical methods in this study. CHM users showed a significantly
lower risk of overall mortality than non-users (HR: 0.57, 95% CI= 0.40-0.81; p= 0.0025; multivariate Cox
proportional hazard model), and a lower 10-year cumulative incidence of overall mortality (p < 0.05; log rank
test). Association rule mining and network analysis suggested that Bai-Hua-She-She-Cao, Ban-Zhi-Lian, and
Suan-Zao-Ren were the most effective CHMs. Therefore, we concluded that use of CHM as adjunctive therapy
may reduce overall mortality in patients with liver cancer who underwent surgical resection. A list of herbal
medicines with potential as future therapeutic interventions to prolong the life-span of patients with liver cancer
who underwent surgical resection is also provided.

1. Introduction

Liver cancer, also called primary hepatocellular carcinoma (HCC), is
the sixth most frequently diagnosed cancer globally, and is the second
most common cause of cancer-related deaths.1,2 The mortality rate of
patients with liver cancer is high, with almost 800,000 deaths reported

annually worldwide.3 In Taiwan, liver cancer is the second-leading
cause of death. Nearly 85% of these deaths are due to chronic viral
hepatitis and cirrhosis.4

Surgical resection is a procedure performed to remove cancerous
tissue from the liver, and is the most widely used and effective treat-
ment for liver cancer.5,6 Surgical resection includes local excision or
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destruction of liver tissue or lesions, marsupialization of lesions of the
liver, partial hepatectomy, other destruction of lesions of the liver, lo-
bectomy of the liver, and total hepatectomy. However, the recurrence
rate following surgery may be greater than 70% due to metastasis of the
initial tumor or formation of new tumors. Other conventional treat-
ments include radiotherapy, chemotherapy, interferon therapy, and
anti-viral therapy.7 Some patients may be given adjuvant therapies such
as chemotherapy and/or radiotherapy following surgical resection to
prevent the recurrence of liver cancer.7,8 Chinese herbal medicine
(CHM) is an adjuvant treatment that has been widely used for treatment
of liver diseases in Taiwan, including HBV-induced hepatitis, HCV-in-
duced hepatitis, liver fibrosis, and liver cancer.9–14 CHM exerts bene-
ficial effects on liver cancer by reducing the rate of recurrence and
metastasis after surgery, alleviating symptoms of regular treatment, and
protecting liver function.15–17

Although CHM is widely for clinical treatment of patients with liver
cancer, its clinical efficacy, specifically with regard to survival rates,
requires further investigation. The association between CHM prescrip-
tion patterns and better survival rates in patients with liver cancer has
not been characterized. Moreover, the effect of long-term use of CHM
by patients with liver cancer requires further study. Therefore, we used
a population-based database to investigate the demographic char-
acteristics, cumulative incidences of overall mortality, and CHM pre-
scription patterns for patients with liver cancer who underwent surgical
resection in Taiwan.

2. Materials and methods

2.1. Data sources

The National Health Insurance Research database (NHIRD; http://
nhird.nhri.org.tw/) of the National Health Insurance (NHI) program
was used in this study (https://www.nhi.gov.tw/english/). The NHI
program was introduced in 1995 and provides comprehensive medical
care, including CHM. This program covers nearly 100% of the popu-
lation in Taiwan, which is approximately 24 million individuals. The
NHI program was designed as a longitudinal and retrospective cohort
study in Taiwan. The data used in this study were derived from a subset
of the NHIRD, which contains data on one million randomly sampled
beneficiaries enrolled in the NHI program from 1996 to 2012, and is
maintained and managed by The National Health Research Institute
(NHRI). The International Classification of Diseases, 9th Revision,
Clinical Modification (ICD-9-CM) was used for identification of the

study population. Each individual was anonymized. Therefore, in-
formed consent was not required.

2.2. Study population and variables

A total of 1504 patients with liver cancer (ICD-9-CM: 155) who
underwent surgical resection (OP code: 502, 5021, 5022, 5029, 503,
and 504) from 2000 to 2009 were selected from the NHI program in
Taiwan for this study (Fig. 1). The surgical resection procedures in-
cluded local excision or destruction of liver tissue or lesion (OP code:
502), marsupialization of lesion of liver (OP code: 5021), partial he-
patectomy (OP code: 5022), other destruction of lesion of liver (OP
code: 5029), lobectomy of liver (OP code: 503), and total hepatectomy
(OP code: 504). Two hundred forty-two patients with more than 14
cumulative CHM treatment days within the first year of liver cancer
with surgical resection were defined as CHM users. Three hundred
eighteen study subjects were defined as non-CHM users who were pa-
tients with liver cancer who underwent surgical resection, but did not
receive CHM. Furthermore, to reduce potential bias, CHM and non-
CHM users were matched in a 1:1 ratio by age, gender, radiotherapy,
and chemotherapy (Fig. S1, Fig. S2, Table S4, and Table S5). Accord-
ingly, 210 CHM users and 210 non-CHM users were selected (Fig. 1 and
Table 1). The index date was defined as the date on which the CHM
treatment schedule was completed. The CHM users continued using
CHMs during the study period (from the index date to the study end-
point) (Table S8). We used the ICD-9-CM codes from the traditional
Chinese medicine (TCM) consultations (the TCM claims data) to stratify
clinical visits by major categories/diagnoses (Table S9, Table S10, and
Fig. S4).

Both the CHM and non-CHM user groups were followed from the
index date to the date of death, the date of withdrawal from the NHI
program, or the end date of the database (December 31, 2012).

2.3. Comorbidities and treatment history

Comorbidities and medications were recorded prior to the index
date. Comorbidities included hypertension (ICD-9-CM: 401–405), dia-
betes (ICD-9-CM: 250), hyperlipidemia (ICD-9-CM: 272), and cardio-
vascular diseases (ICD-9-CM: 390–459). Medications included che-
motherapy (ATC code: L01; antineoplastic agents), radiotherapy (ICD-
9-CM: 155 and OP code: 36001B, 36001BA, 36015B, 36002B, 36004B,
36005B, 36006B, 36009B, 36010B, 36011B, 36012B, 36013B, 36014B,
37024A1, 36018B, 36019B, 36012BCE, 36020B, and 36021C),

Fig. 1. Flowchart of enrollment of the study subjects.
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interferon therapy (ATC code: L03AB; interferons), and anti-viral
therapy (ATC code: J05AB; nucleosides and nucleotides excluding re-
verse transcriptase inhibitors).

2.4. Association rule and network analysis of CHM

Statistical methods for data mining (association rule and network
analysis) have been used to evaluate Chinese herbal medicine pre-
scriptions.18–23 Since we obtained the CHM prescription list from pa-
tients with liver cancer who underwent surgical resection, we further
investigated combinations of CHM herbs that were repeatedly used. In
this study, we applied association rule mining to uncover the re-
lationships of these CHM prescriptions with CHM herbs in our data-
sets.20,22,23 Association rule mining is generally used in business to
investigate customer purchase data. The terms “item” and “transaction”
are used. In this study, the Chinese herbs were used as the “items” and
the CHM prescriptions were used as the “transactions,” with co-occur-
rences recorded (Table S1, Table S2, and Table 3). In association rule
mining, a collection of zero or more items is called an itemset. An as-
sociation rule is expressed as X →Y, where X and Y are disjoint itemsets.
This expression shows the relationship between the occurrences of
itemset X and itemset Y. The strength of the association using this
technique was expressed as support, confidence, and lift. Support shows
how often a rule is applicable to a given dataset. The support value (%)
was defined as: [the frequency of prescriptions of CHM_X and CHM_Y
products / total prescriptions] x 100%. Support is a measure of whether
an association between X and Y happened by chance. Confidence is an
indicator of how often Y appeared in transactions that contained X. The
confidence value (CHM_X → CHM_Y; %) was defined as: [frequency of
prescriptions of CHM_X and CHM_Y products / frequency of

prescriptions of CHM_X product] x 100%. Confidence shows the relia-
bility of the association. Lift is the ratio of observed support to expected
support when X and Y are independent. The lift value was confidence
value (CHM_X → CHM_Y) (%) / P (Y) (%). P (Y) (%) is as follows:
[frequency of prescriptions of Y product / total prescriptions] x 100%.
A lift value greater than 1 indicates that the occurrences between the
two itemsets are dependent and suggests a strong co-occurrence re-
lationship between itemsets X and Y. In this study, the association rule
mining method was used for the top fifty, two-CHM combinations using
the “arules_1.6’’ package of R software (version 3.4.3).

A network analysis method was also used to show the overall,
grouped, and core CHM prescription patterns that connected CHM
prescriptions, and was not restricted to two-CHM combinations.20,22,24

In this study, network analysis was used to analyze the overall pattern
of how these Chinese herbs were used together for treatment of patients
with liver cancer who underwent surgical resection (Fig. 3). The net-
work between Chinese herbs was configured using Cytoscape (https://
cytoscape.org/, version 3.7.0). The red circles represent herbal for-
mulas and the green circles represent single herbs. The sizes of the
circles represent the frequency of prescription of each CHM. The lines
connecting CHMs represent support values, with thicker lines re-
presenting higher support values. Darker lines represent higher lift
values. The connections between CHMs are more important when the
connecting lines are thicker and darker.

2.5. Ethics statement

Patient identity was kept anonymous in the NHIRD database. As
such, patient consent was not required to access data from the NHIRD.
Data acquisition was permitted by the Research Ethics Committee of the

Table 1
Demographic characteristics of liver cancer patients with surgical resection between CHM and non-CHM users in Taiwan (total number of subjects and matched
controls).

Characteristics Total subjects p-value Matched subjects p-value

CHM users Non-CHM users CHM users Non-CHM users
(N=242) (N=318) (N=210) (N=210)
N (%) N (%) N (%) N (%)

Age (Mean ± SD) 59.14 ± 12.49 60.52 ± 13.5 0.215 58.82 ± 11.95 59.37 ± 11.42 0.63
Gender 0.069 1
Male 175 (72.31%) 251 (78.93%) 159 (75.71%) 159 (75.71%)
Female 67 (27.69%) 67 (21.07%) 51 (24.29%) 51 (24.29%)
Duration from liver cancer with surgical resection to the index date (day) ND ND ND 159.08 ± 95.14 159.08 ± 95.14 1
Comorbidities
Hypertension 113 (46.69%) 151 (47.48%) 0.853 99 (47.14%) 97 (46.19%) 0.845
Diabetes 68 (28.1%) 102 (32.08%) 0.311 58 (27.62%) 67 (31.9%) 0.337
Hyperlipidemia 64 (26.45%) 53 (16.67%) 0.005 56 (26.67%) 37 (17.62%) 0.026
Cardiovascular diseases 157 (64.88%) 214 (67.3%) 0.549 135 (64.29%) 140 (66.67%) 0.608
Radiotherapy 3 (1.24%) 6 (1.89%) 0.546 0 (0%) 0 (0%) ND
Chemotherapy 42 (17.36%) 45 (14.15%) 0.3 25 (11.9%) 25 (11.9%) 1
Interferon therapy 1 (0.41%) 1 (0.31%) 0.846 0 (0.00%) 1 (0.48%) 0.317
Anti-virus therapy 1 (0.41%) 1 (0.31%) 0.846 0 (0.00%) 1 (0.48%) 0.317
Income 0.143 0.299
<NT20,000 86 (38.05%) 134 (45.27%) 70 (35.9%) 82 (40.59%)
NT20,000-NT30,000 76 (33.63%) 78 (26.35%) 66 (33.85%) 54 (26.73%)
≧NT30,000 64 (28.32%) 84 (28.38%) 59 (30.26%) 66 (32.67%)
Urbanization level 0.912 0.685
1 68 (28.94%) 84 (27.27%) 59 (29.06%) 56 (27.18%)
2 66 (28.09%) 89 (28.9%) 58 (28.57%) 67 (32.52%)
3 101 (42.98%) 135 (43.83%) 86 (42.36%) 83 (40.29%)

p-values were obtained by chi-square test; p value for age was obtained by the un-paired Student t-test A significant difference (p<0.05) is highlighted in bold italic.
CHM, Chinese herbal medicine; N, number; ND, not determined; NT, new Taiwan dollar.
The comorbidities included hypertension (ICD-9-CM: 401–405), diabetes (ICD-9-CM: 250), hyperlipidemia (ICD-9-CM: 272), and cardiovascular diseases (ICD-9-CM:
390–459).
These comorbidities were identified before the index date. The index date was defined as the date when the 14 CHM cumulative days were completed. Individual
matching method was performed for age, gender, and chemotherapy. The duration was defined between the diagnosed date of liver cancer with surgical resection
and the index date. Urbanization level 1 indicates the highest level; urbanization level 3 indicates the lowest level.
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Taiwan National Health Research Institute and was approved by the
Institutional Review Board of the China Medical University Hospital
(approval number: CMUH107-REC3-074(AR-1).

2.6. Statistical analysis

Categorical data are presented as numbers and percentages and
included age, gender, time from diagnosis of liver cancer with surgical
resection to the index date, comorbidities, radiotherapy, chemotherapy,
interferon therapy, anti-viral therapy, income, and urbanization level
(Table 1).

Categorical data were evaluated using chi-squared tests. A Cox
proportional hazard regression model was used to estimate the hazard
ratio (HR) and 95% confidence interval (CI) of the risk of overall
mortality among patients with liver cancer who underwent surgical
resection and used CHM, compared to non-CHM users after adjustment
for comorbidities and the inclusion of death as a competing risk
(Table 2, Table S6, and Table S7).

The Kaplan-Meier method and the log-rank test were used to esti-
mate the cumulative risks of overall mortality between CHM and non-
CHM users (Fig. 2, Fig. S3, and Table S3). Chinese herbal medicine
usage patterns and CHM composition are shown in Table S1 and Table
S2, respectively. All p-values less than 0.05 indicated statistically sig-
nificant differences. SAS software (version 9.4; SAS Institute, Cary, NC,
USA) was used for data management and statistical analyses.

3. Results

3.1. Demographic characteristics of patients with liver cancer who
underwent surgical resection

The study subject identification flow chart is presented in Fig. 1.
There were 1504 cases of liver cancer with surgical resection from 2000
to 2009 in Taiwan. Among these, 242 patients were assigned to CHM
treatment for a cumulative period of more than 14 days within the first
year of liver cancer diagnosis followed by first surgical resection. Three
hundred eighteen patients assigned no CHM treatment (non-CHM
users). The incidence of hyperlipidemia differed between these two
groups (p-value<0.05, Table 1). To reduce potential bias, an in-
dividual matching method was used to match individuals based on age,
gender, radiotherapy, and chemotherapy.

As shown in Table 1, among the matched subjects, there were no
significant differences between the matched CHM and non-CHM users,
except for hyperlipidemia, which occurred more in CHM users than in
non-CHM users (CHM users: 26.67%, non-CHM users: 17.62%; p-
value=0.026, Table 1).

3.2. Hazard ratio for overall mortality

A multivariate Cox proportional hazard model was used to estimate
the risk of overall mortality among patients with liver cancer who un-
derwent surgical resection (Table 2). As shown in Table 2, CHM users
had a lower risk of overall mortality among patients with liver cancer
who underwent surgical resection (HR: 0.57, 95% CI=0.40-0.81; p-
value= 0.0025). The 10-year cumulative incidences of overall mor-
tality are shown as Kaplan-Meier survival plots (Fig. 2). The cumulative
incidences of overall mortality were significantly lower in CHM users
than in non-users (Fig. 2; log-rank test, p-value<0.05). Chinese herbal
medicine as an adjunctive therapy exerted a protective effect in patients
with liver cancer who underwent surgical resection.

3.3. CHM prescription pattern in patients with liver cancer who underwent
surgical resection

Chinese herbal medicine prescriptions by TCM doctors for treatment
of patients with liver cancer who underwent surgical resection are
listed in Table S1. The compositions of each herbal formula and single
herbs are summarized in Table S2. The top 50 two-CHM combinations
were used for association rule mining and network analysis (Table 3
and Fig. 3). Prescription frequency, support (%), confidence (%), and
lift of the association rules were investigated (Table 3). Higher values of
support, confidence, and lift represented a higher degree of association
among CHM products. As shown in Table 3, for patients with liver
cancer who underwent surgical resection, the CHM co-prescription
pattern Ban-Zhi-Lian → Bai-Hua-She-She-Ca (frequency: 519, support:
6.8%, confidence: 84.0%, lift: 6.4) had the highest frequency, followed
by Suan-Zao-Ren → Bai-Hua-She-She-Cao (frequency: 397, support:
2.8%, confidence: 45.3%, lift: 3.5).

The CHM network and core treatments prescribed to patients with
liver cancer who underwent surgical resection were also investigated.
As shown in Fig. 3, CHM combinations and their networks were iden-
tified. There was one main CHM cluster with Bai-Hua-She-She-Cao
(BHSSC) as the core CHM, and Ban-Zhi-Lian (BZL) was also an im-
portant CHM.

4. Discussion

In this retrospective pharmacoepidemiologic study of long-term use
of complementary medicines, use of CHM as an adjunctive therapy was
associated with reduced overall mortality in patients with liver cancer
who underwent surgical resection, as evidenced by the Cox propor-
tional hazards model, Kaplan-Meier survival curve, and log-rank test.
We then investigated the prescription patterns of CHM using

Table 2
Hazard ratios (95% CI) for overall mortality in liver cancer patients with surgical resection.

Variable Univariate Multivariate

Hazard ratio 95% CI p-value Hazard ratio 95% CI p-value

CHM use (vs. non-CHM use) 0.59 (0.83-0.59) 0.002 0.58 (0.83-0.58) 0.0025
Comorbidities
Hypertension (vs. no) 0.79 (1.37-0.79) 0.3973 0.86 (1.71-0.86) 0.6721
Diabetes (vs. no) 1.52 (2.64-1.52) 0.1337 1.5 (2.71-1.5) 0.1744
Hyperlipidemia (vs. no) 0.76 (1.38-0.76) 0.3672 0.87 (1.67-0.87) 0.6795
Cardiovascular diseases (vs. no) 0.66 (1.17-0.66) 0.152 0.62 (1.24-0.62) 0.1721

CHM, Chinese herbal medicine; HR, hazard ratio; 95% CI, 95% confidence interval.
Models adjusted for CHM use, and comorbidities.
A significant difference (p<0.05) is highlighted in bold italic.
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association rule mining and network analysis. Our results showed that
CHM treatment was associated with reduced risk of overall mortality
for patients with liver cancer who underwent surgical resection.

Patients with liver cancer who undergo surgical resection have
better overall and recurrence-free survival rates than those who receive
sequential treatment with only chemotherapy and radiofrequency ab-
lation treatment.6 In this study, we observed that patients with liver
cancer who underwent surgical resection and also used CHM as an
adjuvant treatment were at lower risk for overall mortality. Several
Chinese herbs and related natural compounds exert anti-inflammatory,
hepatoprotective, and anti-liver cancer effects.25–27 Chinese herbs may
also attenuate liver fibrosis through modulation of the TGF-β/Smad
signaling pathway.14,28 Our pharmacoepidemiologic results showed the
effects of clinically-used CHM on overall mortality in patients with liver
cancer who underwent surgical resection.

Chinese herbal medicine network analysis and core treatments
prescribed for patients with liver cancer who underwent surgical re-
section suggested that Ban-Zhi-Lian → Bai-Hua-She-She-Cao had the
highest overall values for frequencies, support, confidence, and lift,
followed by Suan-Zao-Ren → Bai-Hua-She-She-Cao. Bai-Hua-She-She-
Cao (BHSSC; Oldenlandia diffusa (Willd.) Roxb., Family Rubiaceae) is
used in Chinese medicine to treat hepatitis and liver cancer.11,29–31

Other pharmacological activities of BHSSC have also been reported,
including anti-cancer, immunomodulatory, anti-inflammatory, hepato-
protective, and anti-oxidative activities.32–36 Ursolic acid, one of the
natural components of BHSSC, suppresses growth of hepatocellular
carcinoma by inhibiting the STAT3 signaling pathway.37,38 Oleanolic
acid, another natural component of BHSSC, induces cancer cell death
when used in conjunction with sorafenib, a drug used to treat hepato-
cellular carcinoma. Oleanolic acid also protects against multi-organ
toxicity induced by doxorubicin (a chemotherapy drug) during treat-
ment of hepatocellular carcinoma.39,40 1,3-Dihydroxy-2-methyl an-
thraquinone, a natural component of BHSSC, protects against liver
cancer via mitochondrial apoptotic and death receptor pathways.31 2-
Hydroxy-3-methyl anthraquinone and 1-methoxy-2-hydroxy anthra-
quinone, components of BHSSC, inhibit SPC-1-A, Bcap37, and HepG2
cancer cells via the mitochondrial apoptotic pathway.41

Ban-Zhi-Lian (BZL; Scutellaria barbata D. Don, Family Labiatae) has
been shown to protect the liver and is used to treat hepatitis and he-
patoma.11,42,43 Other pharmacological activities of BZL include anti-
cancer, immunomodulatory, and anti-inflammatory activities.44–47

Scutellarin, a natural component of BZL, protects against diosbulbin B-
induced liver injury by inhibiting NF-κB-mediated hepatitis and redu-
cing liver injury induced by oxidative stress.48 Scutellarin also sup-
presses migration and invasion of liver cancer cells and induces cancer
cell apoptosis via inhibition of STAT3/Girdin/Akt activity.49,50 Flavo-
noids contained in BZL induce apoptosis in hepatoma cells via the mi-
tochondrial pathway, inhibit invasion of hepatocarcinoma via MMP/
TIMP in vitro, and exhibit anti-angiogenic effects.51–53

Suan-Zao-Ren (SZR; Ziziphus jujuba Mill., Family Rhamnaceae) is
obtained from dried seeds and is used to treat insomnia.54–56 The root
bark and fruit pulp of Ziziphus jujuba Mill. exert hepatoprotective effects
and reduce chronic inflammation.57–59

The strength of our study lies in the fact that the findings can be
extrapolated to the general Taiwanese population because our study
was based on the NHIRD in Taiwan, which is representative of the
general population. There are also some limitations of this study.
Factors such as diet, exercise, supportive care from families, blood
biochemical data, genetic data, and compliance or adherence to med-
ication use data could not be obtained; these are important for evalu-
ating comorbidities.

5. Conclusion

CHM users showed significantly lower risk of mortality than non-
users among patients with liver cancer who underwent surgicalTa
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resection. In the CHM group, Ban-Zhi-Lian → Bai-Hua-She-She-Cao
and Suan-Zao-Ren → Bai-Hua-She-She-Cao were the top two co-CHM
prescriptions. Based on a network analysis, BHSSC and BZL were the
core CHMs in the cluster. Use of CHM as an adjunctive therapy may

reduce the risk of overall mortality in patients with liver cancer who
underwent surgical resection. Further studies should be performed to
determine the safety and efficacy of CHM use in patients with liver
cancer.

Fig. 2. Cumulative incidence of overall mortality between matched CHM and non-CHM users among patients with liver cancer who underwent surgical resection.

Fig. 3. Network analysis of CHM prescription
patterns for patients with liver cancer who
underwent surgical resection. The red circles
represents herbal formulas and the green cir-
cles represents single herbs. The sizes of the
circles represent the frequency of prescription
for each CHM. Larger circles indicate a higher
prescription frequency. Lines connecting CHMs
represent support values. Thicker lines re-
present higher support value. Darker lines re-
present higher lift values. The connection be-
tween CHMs is more important when the
connecting line is thicker and darker. Herbal
formulas: JWXYS, Jia-Wei-Xiao-Yao-San;
SZRT, Suan-Zao-Ren-Tang; XSLJZT, Xiang-Sha-
Liu-Jun-Zi-Tang; GLY, Gan-Lu-Yin; JSSQW, Ji-
Sheng-Shen-Qi-Wan; CHSGT, Chai-Hu-Shu-
Gan-Tang; WDT, Wen-Dan-Tang; XFZYT, Xue-
Fu-Zhu-Yu-Tang; YGT, Yi-Guan-Jian; BXXXT,
Ban-Xia-Xie-Xin-Tang. Single herbs: BHSSC,
Bai-Hua-She-She-Cao; DS, Dan-Shen; BZL, Ban-
Zhi-Lian; SZR, Suan-Zao-Ren; HPX, Hai-Piao-
Xiao; YHS, Yan-Hu-Suo; YCH, Yin-Chen-Hao;
YJT, Ye-Jiao-Teng; YJ, Yu-Jin; HQin, Huang-
Qin (For interpretation of the references to
colour in this figure legend, the reader is re-
ferred to the web version of this article).
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