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Abstract

Objective:To observe the effect of Jian Pi Li Gan Decoction (JPLGD) on long-term survival of nonresectable hepatocellular
cancer (HCC) after radiofrequency ablation (RFA). Methods: Between January 2010 and February 2013, 95 patients with
nonresectable HCC treated by RFA in our hospital were enrolled, of whom 47 patients received JPLGD accompanying RFA
(JPLGD group), and 48 patients received RFA alone (control group). Medical records of these patients were retrospectively
analyzed. Long-term survival, complication, and treatment event were compared. Results: Baseline characteristics did not
differ between the 2 groups. No significant adverse effects or toxicities related to herbal medicine were found. The JPLGD
group had significantly less liver failure (3/47 vs 10/48, P = .0405) and a higher treatment success rate than the control
group (44/47 vs 37/48, P = .0230). The 3-year overall survival probability was significantly higher in the JPLGD group (P =
.0175). Conclusion: JPLGD has the potential to effectively and safely improve long-term survival of nonresectable HCC
by increasing treatment success of RFA.
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Introduction complications occur, which harms the long-term survival.
As a result, the overall efficacy of RFA is unfavorable and
5-year survival probability is still less than 10%.%° Thus, a
systematic approach to preventing and treating the compli-
cations caused by RFA is necessary.

Traditional Chinese medicine (TCM) has been com-
monly used as adjuvant therapy in treating cancers with sig-
nificant beneficial effects, but with few adverse effects
; . Y mported.lo’ll In our clinical practice, we observed that the
function reserve, or severe hepatocirrhosis.”” Therefore, Jian Pi Li Gan Decoction (JPLGD) could relieve RFA-

new strategies - to eure HCC are urgentdy needed. related complications. In this retrospective study, we aimed
Radiofrequency ablation (RFA) has been utilized as an

emerging local treatment and as adjuvant treatment during
the waiting period for liver transplantation.*> Furthermore,
RFA is proved to be an appropriate treatment for uninodular
and even for medium and large HCCs.”” However, the RFA ~ Corresponding Author: . ‘
procedure usually causes severe complications, including g Bao. Department of General Surgery, First People’s Hospital

. . . . Affiliated to Huzhou Normal College, No. 158, Guangchang Hou Road,
hepatic failure, pleural effusion, hemorrhage, and hepatic

’ A e . Huzhou, Zhejiang Province 313000, People’s Republic of China.
abscess. RFA is terminated or postponed if life-threatening  Email: baoying_dr@sina.com

Hepatocellular cancer (HCC) causes 690 000 deaths around
the world yearly, and more than half of those deaths are in
China, which makes it the second most fatal cancer in our
country.' Radical hepatectomy and liver transplantation are
recognized as curative therapies for HCC, but more than
70% of HCC patients lose the opportunity for curative ther-
apy because of disecase advancement, insufficient liver
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to determine whether JPLGD could improve the prognosis
of patients with nonresectable HCC treated by RFA.

Methods

Patients

Between January 2010 and February 2013, 95 patients with
nonresectable HCC treated by RFA in our hospital were
enrolled, of whom 47 patients received JPLGD accompany-
ing RFA (JPLGD group), and 48 patients received RFA alone
(control group). Before RFA treatment, all patients accepted
percutaneous liver biopsy to confirm the HCC diagnosis.
Eligibility criteria were the following: (1) age from 18 to 75
years; (2) Karnofsky performance score (KPS) >70; (3) no
indication for radical operation; (4) number of lesions <3,
diameter of single lesion >3 cm but greatest diameter <10.0
cm; (5) distance >0.5 cm from lesions to the hepatic hilum,
gallbladder, or the common bile duct and >1 cm to the intes-
tine; (6) no previous anticancer therapy; (7) Child-Pugh class
A or B; (8) no portal thrombus or systemic metastasis; (9) no
refractory ascites or organ dysfunction; (10) no diffuse or
infiltrative tumors; and (11) full follow-up data.

This study was approved by the institutional research
ethics committee of the First People’s Hospital affiliated to
Huzhou Normal College and complied with the principles
of the Declaration of Helsinki and “Good Clinical Practice”
guidelines. All patients signed the informed consent.

RFA Treatment

All patients accepted ultrasound-guided percutaneous RFA
under moderate sedation anesthesia and local infiltration
anesthesia. A commercially available RFA system (S-1500
Radiofrequency Ablation System; Medsphere International,
Shanghai, China) was used to generate up to 150 W of
energy to cause adequate coagulation necrosis of the target
tissue and a 0.5- to 1.0-cm margin. Expandable electrodes
(Medsphere International, Shanghai, China) with an outer
insulated needle and a core needle with multiple small
umbrella-shaped electrodes were advanced under ultra-
sound supervision. The core needles were expanded at a
diameter ranged from 3.0 to 5.0 cm and retracted by a mov-
able handle. Selecting an electrode diameter size depends
on the size of the target tumor. Treatment began at a 50-W
level, with wattage increasing 10 W every 2 minutes until
tissue impedance increased and the prevention of further
current flow or for 10 minutes. During the procedure, we
monitored the real-time echo changes in the ablated region.
For some larger lesions, additional overlapping RF ablation
treatments were performed when needed to attain adequate
ablation margins by changes in the radial position of the
umbrella-shaped electrodes. The needle track was ablated

Table I. Components of Jianpi Ligan Decoction With Latin and
English Names.

Name in Latin Name in English Dose
Radix Codonopsis Pilose Asiabell Root 20g
Rhizoma Atractylodis Largehead Atractylodes 10g
Macrocephalae Rhizome
Poria Cocos Fu-ling I5¢g
Radix Glycyrrhizae Liquorice Root S5g
Rhizoma Dioscoreae Common Yam Rhizome 15¢g
Rhizoma Pinelliae Pinellia Tuber 10g
Fructus Crataegi Hawthorn Fruit I5g
Lotus Seed Semen Nelumbinis 20¢g
Herba Artemisiae Virgate Wormwood Herb 50g
Scopariae
Pericarpium Arecae Areca Peel 25¢g

while withdrawing the RFA electrode in all cases. Patients’
vital signs were continuously supervised during the RFA
procedure.

Within 2 to 4 hours after RFA, an ultrasound scan was
performed to detect active bleeding and patients were trans-
ferred to an inpatient ward. Patients were monitored in hos-
pital for 1 to 3 days after RFA procedure and hospital stay
was prolonged in patients with large tumors, organ failures,
or major complications. Antibiotics were not prophylacti-
cally used before or after RFA procedure.

Contrast-enhanced computed tomography (CECT) was
applied to evaluate the efficacy of RFA within 14 days after
the procedure. Treatment success was confirmed until no
residual tumor in the liver was revealed by follow-up CECT.
Patients underwent RFA every 2 to 4 weeks before treat-
ment success was achieved. The treatment was discontin-
ued if insufficient liver function or any contraindication was
observed or patient request.

Administration of Chinese Herbal Medicine

The use of the herbal medicine was chosen by patients
themselves after discussions with doctors, and the cost of
the herbal medicine was covered by medical insurance.
Patients who chose to accept the herbal medicine received
100 mL of the JPLGD orally once per day, 30 minutes after
meals. Administration of the JPLGD was begun on the
same day of RFA onset and continued for 1 week after RFA.

The composition of the JPLGD (Table 1) is as follows:
Pilose Asiabell Root 20 g, Largehead Atractylodes Rhizome
10 g, Fu-ling 15g, Liquorice Root 5 g, Common Yam
Rhizome 15 g, Pinellia Tuber 10 g, Hawthorn Fruit 15 g,
Semen Nelumbinis 20 g, Virgate Wormwood Herb 50 g,
and Areca Peel 25 g. The JPLGD was decocted in the hos-
pital and aseptically packaged for patients as discharge
medicine.
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Outcome Measurements and Follow-up

The medical records of the enrolled patients were retrospec-
tively analyzed. Complications, overall survival, and intra-
hepatic relapse—free survival were compared according to
medical records and follow-up data. After the last treatment
session, patients were followed up every 3 months for the
first 2 years and every 6 months after that until last follow-
up or death. Overall survival was counted from RFA onset to
death or the last follow-up. Intrahepatic relapse—free sur-
vival was performed among those who accomplished treat-
ment success and was counted from RFA onset to intrahepatic
relapse, death or last follow-up, whichever occurred earliest.
Intrahepatic relapse included newly developed tumor nod-
ules distant from the primary tumors and relapse in situ, and
was diagnosed by imaging and, if possible, cytological test
or biopsy. In accordance with our ethical principles, optimal
therapies (such as repeated RFA, transarterial chemoemboli-
zation, supportive care, etc) were performed as soon as pos-
sible after detection of tumor progression or relapse.

Statistical Analysis

All continuous variables were expressed as mean + SD.
Pearson y* tests with Fisher exact probability were used to
analyze the frequency distributions of categorical variables
between the 2 groups. One-way analysis of variance was
utilized to compare the differences in means of continuous
variables between the 2 groups. Kaplan-Meier method was
used to compare long-term survival and log-rank test was
performed to analyze survival curves. P value <.05 was
considered statistically significant.

Results

Baseline Characteristics

No statistical difference was found in baseline characteris-
tics, in terms of age, gender, KPS, a-fetoprotein (AFP) level,
quantity of tumors, Child-Pugh class, main tumor size, and
hepatitis virus infection between the two groups (Table 2).

Complication and Treatment Success

No RFA-related death or hepatic coma was observed. No
significant adverse effects or toxicities related to herbal
medicine were found in the JPLGD group. Complications
were shown in Table 3. All complications were carefully
supervised and controlled by conservative treatment. Five
patients experienced moderate intraperitoneal hemorrhage
(3 from the control group and 2 from the JPLGD group, P =
.9807) and 4 patients experienced moderate gastrointestinal
hemorrhage (3 from the control group and 1 from the
JPLGD group, P = .6246). Liver failure (Child-Pugh class
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Table 2. Baseline Characteristics.
Control Combination
Group Group
Characteristics (n=48) (n=47) P
Age, y, mean £ SD 50.74 £ 1045 51.38+ 11.86 .7807
Main tumor size, 6.45 + 1.47 6.88 + 1.64 1815
cm, mean * SD
Gender, n
Male 39 37 .7582
Female 9 10
Child-Pugh class, n
A 30 32 .5676
B 18 15
No. of tumors
| 15 13 4314
2 19 16
3 14 18
KPS, n
70 12 14 .8227
80 14 13
90 16 12
100 6 8
Background liver disease, n
HBV 34 31 .8665
HCV 10 I
Other 4 5
AFP level (ng/mL), n
<100 13 15 .8692
100-400 18 16
>400 17 16

Abbreviations: AFP, o-fetoprotein; HBV, hepatitis B virus; HCV, hepatitis
C virus; KPS, Karnofsky performance score.

C) was found in 3 cases of the JPLGD group and in 10 of
the control group. Therefore, fewer patients from the
JPLGD group developed liver failure, which led to discon-
tinuation of RFA (3/47 vs 10/48, odds ratio = 3.86, P =
.0405). Due to patient wishes, RFA was discontinued in 1
patient of the control group. In the JPLGD group, treatment
success was accomplished in 44 patients: after 3 RFA
courses in 20 patients, 4 RFA courses in 15 patients, and 5
RFA courses in 9 patients. In the control group, treatment
success was accomplished in 37 patients: after 3 RFA
courses in 15 patients, 4 RFA courses in 12 patients, and 5
RFA courses in 10 patients. The JPLGD group had a signifi-
cantly higher rate of treatment success than the control
group (44/47 vs 37/48, P =.0230) (Table 4). The number of
RFA courses until treatment success showed no difference
between the 2 groups (P = .5351) (Table 4).

The 14 patients who discontinued RFA treatment
received symptomatic and supportive therapy after RFA
discontinuation and were followed up until death or last
follow-up.
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Table 3. Complications.

Control Combination
Group Group
(n =48), (n=47)
Complication (No. of Cases) (No. of Cases) P
Fever 14 8 .1606
Pleural effusion 10 6 .2935
Liver abscess 2 | .5699
Spontaneous bacterial 4 3 9769
peritonitis
Abdominal pain 12 9 4920
Liver failure (Child-Pugh 10 3 .0405
class C)
Intraperitoneal 3 2 .9807
hemorrhage
Gastrointestinal 3 I .6246
hemorrhage

Table 4. Treatment Success.

Combination
Group
(n=47)
(No. of Cases) P

Control Group
(n = 48)

Treatment Event (No. of Cases)

Treatment success 37 44 .0230

Treatment I 3
discontinuation
Sessions of radiofrequency ablation until treatment success

3 15 20 5351
4 12 15
5 10 9

Overall Survival

A total of 64 patients died within the first 3 years after RFA
onset (35 of the control group and 29 of the JPLGD group).
Among those patients, 24 patients of the control group and
22 patients of the JPLGD group died of tumor progression.
Other mortalities resulted from hepatic failure. A signifi-
cantly higher 3-year overall survival probability was
observed in the JPLGD group (38.30% vs 27.08%; hazard
ratio [HR] =1.7772; 95% CI=1.0788-2.9277; P=.0175 by
log-rank test) (Figure 1). However, among the patients who
accomplished treatment success, 24 of 37 patients from the
control group and 27 of 44 patients from the JPLGD group
died within the first 3 years after RFA onset (38.64% vs
35.14%; HR = 1.3876; 95% CI = 0.7906-2.4354; P = .2309
by log-rank test) (Figure 2).

Intrahepatic Relapse—Free Survival

Intrahepatic relapse—free survival was analyzed among
patients who accomplished treatment success. Within the
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Figure |. Kaplan-Meier curves of 3-year overall survival. During
the first 3 years after radiofrequency ablation (RFA) onset, 35
patients from the control group and 29 patients from the Jian

Pi Li Gan Decoction (JPLGD) group died. The 3-year overall
survival probability was significantly higher in the JPLGD group
than in the control group (38.30% vs 27.08%; hazard ratio [HR] =
1.7772; 95% Cl = 1.0788-2.9277; P = .0175 by log-rank test).
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Figure 2. Kaplan-Meier curves of 3-year overall survival of
patients who achieved treatment success. Treatment success
was achieved in 44 patients in the Jian Pi Li Gan Decoction
(JPLGD) group and 37 patients in the control group. Among
those patients, 24 patients from the control group and 27
patients from the JPLGD group died during the first 3 years after
radiofrequency ablation (RFA) onset. There was no significant
difference in 3-year overall survival probability of patients who
achieved treatment success between the 2 groups (38.64% vs
35.14%; HR = 1.3876; 95% Cl = 0.7906-2.4354; P = 2309 by
log-rank test).

first 3 years after RFA onset, 26 of 37 cases from the control
group and 30 of 44 cases from the JPLGD group were found
to develop intrahepatic relapse. Therefore, no significant dif-
ference was found in the 3-year intrahepatic relapse—free
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Figure 3. Kaplan-Meier curves of 3-year intrahepatic relapse-
free survival of patients achieved treatment success. Treatment
success was achieved in 44 patients in the Jian Pi Li Gan
Decoction (JPLGD) group and 37 patients in the control group.
Among those patients, 26 patients from the control group

and 30 patients from the JPLGD group developed intrahepatic
relapse. No significant difference between the 2 groups was
found in 3-year intrahepatic relapse—free survival probability in
patients who achieved treatment success (31.82% vs 29.73%; HR
= 1.4264; 95% Cl = 0.8311-2.4481; P = .1722 by log-rank test).

survival between the 2 groups (31.82% vs 29.73%; HR =
1.4264; 95% CI = 0.8311-2.4481; P = .1722 by log-rank
test) (Figure 3).

Discussion

HCC has become the fifth most fatal cancer around the
world with approximate 1,000,000 new cases every year.'?
However, most HCCs are not detected until intermediate or
even advanced stages, and only 30% of HCCs are candi-
dates for curative treatments.

For nonresectable HCCs, RFA was commonly used as a
palliative treatment for disease control. In 1996, percutane-
ous RFA was first utilized to cure primary liver cancer or
liver metastatic malignancies.”> Subsequently, further
research suggested the merits of RFA in treating HCCs.'*'¢
However, the high incidence of complications of RFA
greatly restricts its application'” and may lead to discontinu-
ation of treatment with adverse effects on patients’ progno-
sis.'"® Various strategies have been used to alleviate
RFA-related complications, but few of them were success-
ful. Traditional Chinese medicine, characterized by its
unique theoretical system, has been applied to cure diseases
in our country for thousands of years. As an important part
of TCM, Chinese herbal medicines were administered along
with transarterial chemoembolization, RFA, or surgery to
relieve treatment-related complications.'**” JPLGD in this
study has been used to improve tolerance of patients with

nonresectable HCC to anticancer therapies during our clini-
cal practice for a long period. In its composition, Pilose
Asiabell Root primarily regulates spleen and enhances
immunity, complemented by Largehead Atractylodes
Rhizome and Pinellia Tuber?'* Hawthorn Fruit and
Common Yam Rhizome coordinate intestines and stomach,
promote digestion, and eliminate constipation.”** Fu-ling
and Areca Peel improve urination and reduce ascites.***” Semen
Nelumbinis helps expel internal heat and tranquilize.”**
Liquorice Root protects the liver and accelerates detoxifica-
tion.”" Virgate Wormwood Herb decreases jaundice and
restores liver function.’’

The present study showed that fewer patients from the
JPLGD group developed liver failure (Child-Pugh class C)
leading to discontinuation of RFA (3/47 vs 10/48, odds ratio
= 3.86, P = .0405). Therefore, the JPLGD group had more
patients accomplishing treatment success than the control
group (44/47 vs 37/48, P =.0230).

As a result, JPLGD group obtained a significantly higher
3-year overall survival probability than the control group
(38.30% vs 27.08 %; HR =1.7772;95% CI=1.0788-2.9277,
P =.0175 by log-rank test). However, among all patients who
achieved treatment success no differential benefit between
groups was observed in 3-year overall survival probability
(38.64% vs 35.14%; HR = 1.3876; 95% CI = 0.7906-2.4354,;
P = .2309 by log-rank test) or 3-year intrahepatic relapse—
free survival probability (31.82% vs 29.73 %; HR = 1.4264;
95% CI=0.8311-2.4481; P =.1722 by log-rank test).

Conclusions

We could conclude that JPLGD has the potential to effec-
tively and safely improve long-term survival of nonresect-
able HCC by increasing treatment success of RFA. However,
there are some limitations to our study. Because of the ret-
rospective nature and the small sample capacity, further
prospective research with larger sample capacity is required
to verify our results. Moreover, the herbal medicine was
administered according to patients’ choice, rather random
assignment, though no significant difference was found in
baseline characteristics between the 2 groups. Additionally,
more investigation is needed to determine the potential
mechanisms of therapeutic effects of JPLGD.

Declaration of Conflicting Interests

The author(s) declared no potential conflicts of interest with respect
to the research, authorship, and/or publication of this article.

Funding

The author(s) disclosed receipt of the following financial support
for the research, authorship, and/or publication of this article: This
study was supported by Foundation of Huzhou Bureau of Science
and Technology (Grant No. 2016YZBO02).



436

Integrative Cancer Therapies 17(2)

References

1.

10.

11.

12.

13.

14.

15.

16.

Jemal A, Bray F, Center MM, Ferlay J, Ward E, Forman
D. Global cancer statistics. CA Cancer J Clin. 2011;61:
69-90.

. Tang C, Shen J, Feng W, et al. Combinationtherapy of radio-

frequency ablation and transarterial chemoembolization for
unresectable hepatocellular carcinoma: a retrospective study.
Medicine (Baltimore). 2016;95:¢3754.

. Llovet JM, Schwartz M, Mazzaferro V. Resection and liver

transplantation for hepatocellular carcinoma. Semin Liver
Dis. 2005;25:181-200.

. Lin SM, Lin CJ, Lin CC, Hsu CW, Chen YC. Radiofrequency

ablation improves prognosis compared with ethanol injection
for hepatocellular carcinoma < or =4 cm. Gastroenterology.
2004;127:1714-1723.

. LuDS, YuNC, Raman SS, et al. Percutaneous radiofrequency

ablation of hepatocellular carcinoma as a bridge to liver trans-
plantation. Hepatology. 2005;41:1130-1137.

. Bruix J, Llovet JM. Prognostic prediction and treat-

ment strategy in hepatocellular carcinoma. Hepatology.
2002;35:519-524.

. Livraghi T, Goldberg SN, Lazzaroni S, et al. Hepatocellular

carcinoma: radio-frequency ablation of medium and large
lesions. Radiology. 2000;214:761-768.

. Liou TC, Shih SC, Kao CR, Chou SY, Lin SC, Wang HY.

Pulmonary metastasis of hepatocellular carcinoma asso-
ciated with transarterial chemoembolization. J Hepatol.
1995;23:563-568.

. Xiong ZP, Yang SR, Liang ZY, et al. Association between

vascular endothelial growth factor and metastasis after
transcatheter arterial chemoembolization in patients with
hepatocellular carcinoma. Hepatobiliary Pancreat Dis Int.
2004;3:386-390.

Zhu L, Li L, Li Y, Wang J, Wang Q. Chinese herbal medi-
cine as an adjunctive therapy for breast cancer: a systematic
review and meta-analysis. Evid Based Complement Alternat
Med. 2016;2016:9469276.

Chung VC, Wu X, Lu P, etal. Chinese herbal medicine for symp-
tom management in cancer palliative care: systematic review
and meta-analysis. Medicine (Baltimore). 2016;95:€2793.
Llovet JM. Updated treatment approach to hepatocellular car-
cinoma. J Gastroenterol. 2005;40:225-235.

Rossi S, Di Stasi M, Buscarini E, et al. Percutaneous RF inter-
stitial thermal ablation in the treatment of hepatic cancer. 4JR
Am J Roentgenol. 1996;167:759-768.

Oeda S, Mizuta T, Isoda H, et al. Survival advantage of
radiofrequency ablation for hepatocellular carcinoma: com-
parison with ethanol injection. Hepatogastroenterology.
2013;60:1399-1404.

Shen A, Zhang H, Tang C, et al. Systematic review of radio-
frequency ablation versus percutaneous ethanol injection for
small hepatocellular carcinoma up to 3 cm. J Gastroenterol
Hepatol. 2013;28:793-800.

LeiJY, Wang WT, Yan LN, Wen TF, Li B. Radiofrequency
ablation versus surgical resection for small unifocal hepato-
cellular carcinomas. Medicine (Baltimore). 2014;93:¢271.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

Inoue T, Minami Y, Chung H, et al. Radiofrequency ablation
for hepatocellular carcinoma: assistant techniques for difficult
cases. Oncology. 2010;78(suppl 1):94-101.

Kamran AU, Liu Y, Li FE, Liu S, Wu JL, Zhang YW.
Transcatheter arterial chemoembolization with gelatin
sponge microparticles treated for BCLC stage B hepatocel-
lular carcinoma: a single center retrospective study. Medicine
(Baltimore). 2015;94:e2154.

Chen Z, Chen HY, Lang QB, et al. Preventive effects of jiedu
granules combined with cinobufacini injection versus trans-
catheter arterial chemoembolization in post-surgical patients
with hepatocellular carcinoma: a case-control trial. Chin J
Integr Med. 2012;18:339-344.

Wang Z, Zhang G, Wu J, Jia M. Adjuvant therapy for hepa-
tocellular carcinoma: current situation and prospect. Drug
Discov Ther. 2013;7:137-143.

Zhao X, Hu Y, Wang D, Liu J, Guo L. The comparison of
immune-enhancing activity of sulfated polysaccharidses
from Tremella and Condonpsis pilosula. Carbohydr Polym.
2013;98:438-443.

Liu Y, Jia Z, Dong L, Wang R, Qiu G. A randomized pilot
study of atractylenolide I on gastric cancer cachexia patients.
Evid Based Complement Alternat Med. 2008;5:337-344.
Gonda R, Tomoda M, Shimizu N, Ohara N, Takagi H,
Hoshino S. Characterization of an acidic polysaccharide with
immunological activities from the tuber of Pinellia ternata.
Biol Pharm Bull. 1994;17:1549-1553.

Wen Y. The pharmacological action of Fructus Crataegi.
China Pharmaceuticals. 2005;14(12):89-90.

Zhang G, Huang Z, Liu H, et al. Effect of shanyao decoction
onspleen deficiency constipationmodel: mice defecation and
intestinal vasoactive intestinal peptide (VIP) and substance P.
Chin Arch Tradit Chin Med. 2015;33:272-275.

Sun L. Effect of Fangji Fuling decoction on renal tissue pro-
tein expression of patients with acute kidney injury. J Henan
Univ Chin Med. 2016;31:715-717.

Zhu J, Qian P, Fan X, Gao S. Efficacy of Xiao Shui Fang and
tolvaptan in the treatment of patients with hepatitis B-induced
liver cirrhosis complicated by refractory ascites. J Clin
Hepatol. 2016;19:192-195.

Liu JH, Ho SC, Lai TH, Liu TH, Chi PY, Wu RY. Protective
effects of Chinese herbs on D-galactose-induced oxidative
damage. Methods Find Exp Clin Pharmacol. 2003;25:447-452.
Chung HS, Lee HJ, Shim I, Bae H. Assessment of anti-
depressant effect of nelumbinis semen on rats under chronic
mild stress and its subchronic oral toxicity in rats and beagle
dogs. BMC Complement Altern Med. 2012;12:68.

Jung JC, Lee YH, Kim SH, et al. Hepatoprotective effect of
licorice, the root of Glycyrrhiza uralensis Fischer, in alcohol-
induced fatty liver disease. BMC Complement Altern Med.
2016;16:19.

Tang JM, Liang HQ, Wang HG, Lin MT, Zhang LM, Chen
SD. Efficacy of Zaozhu Yinchen recipe for treating non-
alcoholic steatohepatitis and its effect on free fatty acid and
TNF-o [in Chinese]. Zhongguo Zhong Xi Yi Jie He Za Zhi.
2016;36:544-548.



