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Bear bile powder suppresses the increase of IL-8 and 
improves liver function post transcatheter arterial  
chemoembolization in hepatocellular  
carcinoma patients
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Abstract: Transcatheter arterial chemoembolization (TACE), the main therapeutic method for unresectable hepa-
tocellular carcinoma (HCC), may induce the release of a large number of proinflammatory cytokines, which may 
promote tumor recurrence and metastasis and angiogenesis. We therefore investigated the effect of bear bile 
powder (BBP) on TACE-induced proinflammatory cytokines in HCC patient. A total of 107 cases aged from 18 to 80 
years were enrolled, and were randomly assigned into control or BBP groups, with 56 cases in control group and 51 
cases in BBP group. Drugs were initially administered 1 day before TACE and were withdrawn on the 5th day after 
TACE. CRP, IL-6, and IL-8 levels significantly increased on the 3rd and 5th days post TACE. BBP treatment significantly 
reduced the IL-8 level on the 5th day post TACE, but showed little effect on the elevation of CRP and IL-6. TNFα levels 
were not significantly increased in the two groups on the 3rd and 5th days after TACE. However, BBP significantly 
decreased the TNFα level compared with control. BBP also significantly improved the AST level and AST/ALT ratio 
post TACE. In conclusion, our study suggests that BBP is able to decrease elevation of IL-8 and improve liver func-
tion post TACE in HCC patients. Therefore, the results indicate that BBP may probably improve the prognosis of HCC 
patient undergoing TACE.
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Introduction

Hepatocellular Carcinoma (HCC), the most 
common primary malignant tumor of the liver, 
is considered to be the third leading cause of  
all cancer-related deaths and fifth common 
cancer worldwide [1]. Despite recent advances 
in the treatment of HCC, the prognosis of HCC 
patients is still poor [2, 3]. Only a few patients 
are eligible for curative treatments such as 
resection or liver transplantation. 

Transcatheter arterial chemoembolization (TA- 
CE) is the main therapeutic method for the 
treatment of unresectable and recurrent HCC 

[4]. Although many studies showed that TACE is 
able to improve survival and suppress tumor 
progression, other studies showed that TACE 
increases the recurrence rate and aggravates 
the prognosis in HCC patients [5-8]. Ideally, 
iodine oil should achieve complete emboliza-
tion and thus lead to the complete tumor necro-
sis. However, TACE treatment usually does not 
reach complete embolization in the majority of 
HCC patients. It is widely reported that TACE-
induced tissue ischemia and hypoxia may lead 
to the release of a large number of proinflam-
matory cytokines, such as interleukin (IL)-6 and 
IL-22, which are able to aggravate liver injury, 
and even increase the risk of death [9, 10]. In 
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addition, increased proinflammatory cytokines 
in the tumor microenvironment may enhance 
migration and invasion of HCC cells, and there-
by facilitate the metastasis of tumor [11-14]. 
Therefore, effective prevention and manage-
ment of the inflammation are crucial to fast 
patient recovery and improve patient satisfac-
tion and quality of life.

Bear bile powder (BBP) is the dried bile from 
black or brown bear, possessing many pharma-
cological activities, including antipyretic anal-
gesic and anti-inflammatory effects [15]. It has 
been reported that ursodeoxycholic acid, the 
main active component of BBP, is able to acti-
vate the PI3K/Akt signaling pathway to promote 
the synthesis of glutathione by liver cells and 
thereby prevent oxidative damage [16, 17]. 
Treatment with cytoxan in combination with 
BBP could not only protect the liver functions, 
but also reduce the recruitment of monocytes 
and macrophages through the regulation of 
tumor microenvironment and thus plays anti-
inflammatory and anti-metastasis effects [18]. 
Therefore, we investigated the effect of BBP  
on the inflammatory reaction of HCC patients 
after TACE.

tional Chinese Medicine, Changhai Hospital 
from June 2015 to July 2016. The patients met 
the following criteria were enrolled in this study.

Inclusion criteria: (1) Child-Pugh A or B stage of 
liver function; (2) 0, A or B stage of the tumor 
according to the BCLC criteria; (3) No upper 
gastrointestinal bleeding in the past 1 month; 
(4) The patient agreed to participant in the cli- 
nical trial and signed the informed consent 
document.

Exclusion criteria: (1) Participating in other cli- 
nical trial; (2) Platelet count < 30 × 109/L; (3) 
Use of glucocorticoids in the past 1 month; (4) 
In combination with severe heart, brain, liver, 
kidney, or hematopoietic system diseases or 
mental disease; (5) Patients who were not 
treated according to regulations in the setting 
of informed consent so that efficacy was diffi-
cult to assess or patients who withdraw from 
the clinical trial regardless of the reason.

Treatment procedure

Randomization and masking: The randomiza-
tion code was prepared using computer-gener-
ated random numbers. Every eligible partici-
pant obtained a code before admission to the 
treatment groups. The details of the assign-
ment and administration were unknown to any 
of the investigators including the coordinator. 
All study personnel and participants were blind-
ed to the treatment assignment for the dura-
tion of the study. 

Administration: The patients enrolled were 
assigned into two groups, the placebo control 
group and the BBP group. Drugs were initially 
administered 1 day before TACE and were with-
drawn on the 5th day post TACE. The course of 
treatment was 6 days. Patients in the placebo 

Table 1. Clinicopathological characteristics of HCC patients

Characteristics 
Cases 

Total
Control BBP

Gender Male 44 38 82
Female 12 13 25

Age (years) 55.7 ± 8.5 54.1 ± 8.1 54.9 ± 8.3
BCLC stage 0 2 1 3

A 12 10 22
B 42 40 82

Child-Pugh classification A 55 50 105
B 1 1 2

Figure 1. Coagulation function of patients before 
TACE.

Materials and methods

Patients

Diagnosis of HCC was achieved 
according to the standards for  
the diagnosis and treatment of 
primary liver cancer (2011) issu- 
ed by the Ministry of health of 
People’s Republic of China [19]. 
Male or female patients aged 
from 18 to 80 years with recur- 
rent or unresectable tumors were 
admitted to Department of Tradi- 
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control group were treated with oral placebo 
capsule (essential component was corn starch), 
2 capsules 2 times daily. Patients in the BBP 
group were treated with 2 BBP capsules (250 
mg BBP per capsule), 2 times daily. The drugs 
were given half an hour after breakfast and 
supper, respectively. The BBP capsule and  
the placebo capsule were provided by the 
Fujian Greetown Medicine Industry CO., LTD 
(Quanzhou, Fujian, China).

Ethics: This study was approved by the Ethics 
Committee of Changhai Hospital, Second Mi- 
litary Medical University (No. CHEC2015-070). 
Informed consent documents were signed by 
the patients or the assigned relatives. All work 
reported herein was conducted in China.

TACE: TACE procedures on all patients were 
performed as described previously by one 
group of doctors in the Department of Ra- 
diology, Changhai Hospital [20].

Clinical assessment

Routine blood parameters, coagulation func-
tion, liver function parameters including total 
bilirubin (TB) level, direct bilirubin (DB), ala- 
nine aminotransferase (ALT), aspertate amino-
transferase (AST), and albumin (ALB) were 
measured by the Clinical Laboratory Center, 
Changhai Hospital.

Results

Baseline of the patients

From June 2015 to July 2016, a total of 107 
cases diagnosed with HCC were recruited in 
this study, with 82 cases of male and 25 cases 
of female, and an average age of 54.9 ± 8.3 
years. Fifty-six patients (44 cases of male and 
12 cases of female, average age 55.7 ± 8.5 
years) were designated into the control group 
and 51 cases (38 cases of male and 13 cases 
of female, average age 54.1 ± 8.1 years) were 
designed into the BBP group (Table 1). There 
were no significantly differences in the gender, 
age, BCLC stage, and Child-Pugh stage in the 
two groups before TACE (Table 1). The differ-
ences in the WBC, RBC, HGB, PT, APTT, TB, DB, 
ALT, AST, ALB, AST/ALT, CRP, TNFα, IL-6, and 
IL-8 levels before TACE between the two groups 
were all not significant (Figures 1-4).

BBP reduced the IL-8 and TNFα levels post 
TACE

In accordance with previous reports, CRP and 
many proinflammatory cytokines, including IL-6 
and IL-8, were significantly increased on the 3rd 
and the 5th days post TACE compared with 
those before TACE in the control group (Figure 
3). The levels of TNFα in the control group were 
also increased on the 3rd and the 5th days post 

Figure 2. Routine blood parameters of patients before and post TACE. A. 
Before TACE; B. The 3rd day post TACE; C. The 5th day post TACE.

Enzyme linked immunosor-
bent assay

The C reaction protein (CRP), 
tumor necrosis factor (TNF)  
α, IL-6, and IL-8 were deter- 
mined by enzyme linked im- 
munosorbent assay (ELISA)  
as described previously [21].

Statistical analysis

All data are presented as the 
mean ± standard deviation 
(S.D). Statistical significance 
was determined using SPSS 
18.0 for Windows. Data an- 
alysis was performed by one-
way analysis of variance (AN- 
OVA), followed by Fisher’s LSD. 
Differences with P values < 
0.05 were considered to be 
statistically significant.
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TACE compared with that 
before operation, but the dif-
ferences were not significant. 
BBP significantly reduced the 
IL-8 level on the 5th day post 
TACE compared with control, 
but showed little effects on 
the CRP and IL-6 levels com-
pared with control. On the 3rd 
and 5th days post TACE, the 
TNFα levels in BBP group were 
significantly lower than those 
in control group. 

BBP improved the liver func-
tion post TACE

To observe whether BBP could 
improve the liver function, the 
TB, DB, ALT, AST, ALB, AST/ALT 
levels were determined on the 
3rd and 5th days post TACE. As 
shown in Figure 4, there were 
no significant differences in 
the TB, DB, ALT, AST and ALB 
levels on the 3rd day post 
TACE. The AST/ALT value was 
lower in the BBP group than 
that in the control group. On 
the 5th day post TACE, the  
AST level and AST/ALT ratio in 
the BBP group were signifi-
cantly decreased compared 
with those in the control gro- 
up. However, there were no 
significant differences in the 
TB, DB, ALT, and ALB levels on 
the 5th day post TACE.

Discussion

TACE-induced hypoxia induces 
the accumulation of HIF-1α in- 
side tumor cells and nuclear 
translocation, and subsequ- 
ently it promotes expression 
of proinflammatory cytokines, 
which may promote the me- 
tastasis and drug resistance 
of cancer cells [10, 22]. In  
the present study, our study 
showed that BBP administra-
tion suppressed the expres-

Figure 3. Inflammatory cytokines of patients before and post TACE. A. Before 
TACE; B. The 3rd day post TACE; C. The 5th day post TACE. *P < 0.05, **P 
< 0.01, compared with before TACE; #P < 0.05, ##P < 0.01, compared with 
control group at the same time point.

Figure 4. Liver function parameters of patients before and post TACE. A. 
Before TACE; B. The 3rd day post TACE; C. The 5th day post TACE. *P < 0.05, 
**P < 0.01, compared with before TACE; #P < 0.05, ##P < 0.01, compared 
with control group at the same time point.
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sion of IL-8 level after TACE. Furthermore, BBP 
also promotes the retrieve of liver function.

TACE is the common treatment method for the 
unresectable and recurrent HCC. TACE blocks 
blood vessels branching to the liver from arter-
ies with lipiodol and/or chemoagents such as 
epirubicin, leading to hypoxic tumor necrosis. 
One of the main limitations of TACE is to cause 
an increased expression of angiogenic factor 
and thereafter an increase in angiogenesis by 
inducing hypoxia [23]. Therefore, TACE in com-
bination with antiangiogenic therapeutics such 
as sorafenib has been considered a promising 
strategy to improve clinical outcomes of HCC 
and several clinical trials including the SPACE 
study have been conducted [24-27]. HIF-1α 
and VEGF are the key factors that are respon-
sible for the regulation of angiogenesis during 
hypoxia [28]. However, angiogenesis is still 
induced even after HIF-1α knockdown in the 
hypoxic microenvironment [29]. These findings 
suggest that tumor angiogenesis is also par-
tially influenced by various other factors, such 
as IL-8 [30]. IL-8, a key factor of endothelial cell 
survival and angiogenesis, is also regulated by 
HIF-1α [31]. HIF-1α promotes migration and 
invasion of HCC cells by upregulating IL-8 
expression [32]. In human umbilical vein endo-
thelial cells (HUVEC), inhibition of IL-8 results  
in angiogenic inhibition [33]. Combined knock-
down of HIF-1α and IL-8 inhibits HCC cell-condi-
tioned media induced-tube formation and inva-
sion of endothelial cells, up-regulates the ex- 
pression of apoptotic factors while down-regu-
lates anti-apoptotic factors simultaneously 
[29]. In the current study, our results show that 
BBP administration suppresses TACE-induced 
IL-8 upregulation on day 5 post TACE, indicat- 
ing that BBP may be an effective agent in  
regulating the hypoxic tumor microenviron- 
ment after TACE to hinder hypoxia-induced 
angiogenesis.

TACE also induces an increase of many other 
cytokines, such as IL-6 [10]. In accordance  
with previous study [10], our study also showed 
an early-phase increase in IL-6 levels after 
TACE which reflects acute-phase responses, 
whereas the levels of TNFα did not show a  
significant increase after TACE. Although the 
IL-6 levels in the BBP group 5 days after TACE 
were lower than in the control group, no signifi-
cant difference was determined between con-
trol group and BBP group. Hypoxia has been 

shown to result in the activation of NF-κB  
which directly regulates the expression of  
many proinflammatory cytokines, including IL-6 
and IL-8. Therefore, we conclude that the differ-
ent effects of BBP on IL-6 and IL-8 expression 
shown in our study may be due to the relatively 
small sample size. In addition, the initial admin-
istration time and drug dose may also affect 
the result. In conclusion, our study showed  
that BBP could decrease TACE-induced eleva-
tion of IL-8 in HCC patients. BBP also pro- 
motes the decrease of AST level post TACE. 
However, there are also some limitations in  
the current study. First, our study only observed 
the effect of BBP on TACE-induced cytokines. 
Whether BBP could suppress TACE-related tu- 
mor recurrence or metastasis and thereby im- 
prove the prognosis of HCC patients should  
be further investigated. Second, the cytokines 
we determined were from the peripheral blood, 
and thus whether BBP could improve hypoxia-
related inflammatory tumor microenvironment 
post TACE should be further confirmed in an 
animal model. Third, the sample size was rela-
tively small. Fourth, the application of BBP has 
attracted substantial concerns and contro- 
versy from worldwide, because extensive use 
of BBP has made bears become endangered 
species and the extraction of bile from living 
bears is widely considered cruel [34]. Therefore, 
further study should be performed to verify the 
clinical value of BBP in the treatment of HCC  
in combination with TACE, and the effective 
components should be identified which may 
reduce the application of BBP in future.

Acknowledgements

This study was supported by grants from the 
National Nature Science Foundation of China 
(No. No. 81430101, 81603458 and 81774- 
077) and E-institutes of Shanghai Municipal 
Education Commission (No. E03008). 

Disclosure of conflict of interest 

None.

Abbreviations

BBP, Bear bile powder; HCC, Hepatocellular  
carcinoma; TACE, Transcatheter arterial che-
moembolization; IL, Interleukin; TB, Total biliru-
bin; DB, Direct bilirubin; ALT, Alanine amino-
transferase; AST, Aspartate aminotransferase; 



BBP suppresses TACE-induced IL-8 upregulation

8130 Int J Clin Exp Med 2018;11(8):8125-8131

ALB, Albumin; CRP, C reaction protein; TNF, 
Tumor necrosis factor; PT, Prothrombin time; 
APTT, Activated partial thromboplastin time; 
WBC, White blood cell; RBC, Red blood cell; 
HGB, Hemoglobin; PLT, Platelet.

Address correspondence to: Binbin Cheng and 
Changquan Ling, Department of Traditional Chine- 
se Medicine, Changhai Hospital, Second Military 
Medical University, 168 Changhai Road, Shanghai 
200433, China. Tel: +86 21 31161966; E-mail: 
cbb8202@126.com (BBC); Tel: +86 21 81871559; 
Fax: +86 21 81871559; E-mail: changquanling@
smmu.edu.cn (CQL)

References

[1] Chacko S and Samanta S. “Hepatocellular car-
cinoma: a life-threatening disease”. Biomed 
Pharmacother 2016; 84: 1679-1688.

[2] Wang X, Wang N, Cheung F, Lao L, Li C and 
Feng Y. Chinese medicines for prevention  
and treatment of human hepatocellular carci-
noma: current progress on pharmacological 
actions and mechanisms. J Integr Med 2015; 
13: 142-164.

[3] Zhang YH, Wang Y, Yusufali AH, Ashby F, Zhang 
D, Yin ZF, Aslanidi GV, Srivastava A, Ling CQ 
and Ling C. Cytotoxic genes from traditional 
Chinese medicine inhibit tumor growth both  
in vitro and in vivo. J Integr Med 2014; 12: 
483-494.

[4] Lanza E, Donadon M, Poretti D, Pedicini V, Tra-
marin M, Roncalli M, Rhee H, Park YN and 
Torzilli G. Transarterial therapies for hepato- 
cellular carcinoma. Liver Cancer 2016; 6: 27-
33.

[5] Liu C, Sun L, Xu J and Zhao Y. Clinical efficacy 
of postoperative adjuvant transcatheter arteri-
al chemoembolization on hepatocellular carci-
noma. World J Surg Oncol 2016; 14: 100.

[6] Lee KT, Lu YW, Wang SN, Chen HY, Chuang SC, 
Chang WT, Shi HY, Ker CG and Chiu HC. The 
effect of preoperative transarterial chemoem-
bolization of resectable hepatocellular carci-
noma on clinical and economic outcomes. J 
Surg Oncol 2009; 99: 343-350.

[7] Dong ZR, Zhang PF, Wang CH, Zhang C, Cai JB, 
Shi GM, Ke AW, Sun HC, Qiu SJ, Zhou J and Fan 
J. Postoperative adjuvant transcatheter arteri-
al chemoembolization for resectable multiple 
hepatocellular carcinoma beyond the Milan 
criteria: a retrospective analysis. Am J Cancer 
Res 2015; 5: 450-457.

[8] Li HL, Ji WB, Zhao R, Duan WD, Chen YW, Wang 
XQ, Yu Q, Luo Y and Dong JH. Poor prognosis 
for hepatocellular carcinoma with transarterial 
chemoembolization pre-transplantation: retro-

spective analysis. World J Gastroenterol 2015; 
21: 3599-3606.

[9] Mason MC, Massarweh NN, Salami A, Sulten-
fuss MA and Anaya DA. Post-embolization  
syndrome as an early predictor of overall sur-
vival after transarterial chemoembolization  
for hepatocellular carcinoma. HPB (Oxford) 
2015; 17: 1137-1144.

[10] Kim MJ, Jang JW, Oh BS, Kwon JH, Chung KW, 
Jung HS, Jekarl DW and Lee S. Change in in-
flammatory cytokine profiles after transarterial 
chemotherapy in patients with hepatocellular 
carcinoma. Cytokine 2013; 64: 516-522.

[11] Ye BG, Sun HC, Zhu XD, Chai ZT, Zhang YY, Ao 
JY, Cai H, Ma DN, Wang CH, Qin CD, Gao DM 
and Tang ZY. Reduced expression of CD109 in 
tumor-associated endothelial cells promotes 
tumor progression by paracrine interleukin-8 
in hepatocellular carcinoma. Oncotarget 2016; 
7: 29333-29345.

[12] Xu X, Huang P, Yang B, Wang X and Xia J. Roles 
of CXCL5 on migration and invasion of liver 
cancer cells. J Transl Med 2014; 12: 193.

[13] Li J, Lau GK, Chen L, Dong SS, Lan HY, Huang 
XR, Li Y, Luk JM, Yuan YF and Guan XY. Interleu-
kin 17A promotes hepatocellular carcinoma 
metastasis via NF-kB induced matrix metallo-
proteinases 2 and 9 expression. PLoS One 
2011; 6: e21816.

[14] Wu TJ, Chang SS, Li CW, Hsu YH, Chen TC, Lee 
WC, Yeh CT and Hung MC. Severe hepatitis pro-
motes hepatocellular carcinoma recurrence 
via NF-kappaB pathway-mediated epithelial-
mesenchymal transition after resection. Clin 
Cancer Res 2016; 22: 1800-1812.

[15] Wang XJ, Yan GL, Zhang AH, Sun H, Piao CY, Li 
WY, Sun C, Wu XH, Li XH and Chen Y. Meta- 
bolomics and proteomics approaches to char-
acterize and assess proteins of bear bile pow-
der for hepatitis C virus. Chin J Nat Med 2013; 
11: 653-665.

[16] Munoz-Garrido P, Marin JJ, Perugorria MJ, Urri-
barri AD, Erice O, Saez E, Uriz M, Sarvide S, 
Portu A, Concepcion AR, Romero MR, Monte 
MJ, Santos-Laso A, Hijona E, Jimenez-Aguero 
R, Marzioni M, Beuers U, Masyuk TV, LaRusso 
NF, Prieto J, Bujanda L, Drenth JP and Banales 
JM. Ursodeoxycholic acid inhibits hepatic cys-
togenesis in experimental models of polycystic 
liver disease. J Hepatol 2015; 63: 952-961.

[17] Arisawa S, Ishida K, Kameyama N, Ueyama J, 
Hattori A, Tatsumi Y, Hayashi H, Yano M, Hayas-
hi K, Katano Y, Goto H, Takagi K and Wakusa-
wa S. Ursodeoxycholic acid induces glutathi-
one synthesis through activation of PI3K/Akt 
pathway in HepG2 cells. Biochem Pharmacol 
2009; 77: 858-866.

[18] Cui W, Liu S, Yang M, Zhang T, Cai L, Qiu SL, 
Zheng J, Miao YJ, Zhao LM and Du J. [Study on 

mailto:cbb8202@126.com
mailto:changquanling@smmu.edu.cn
mailto:changquanling@smmu.edu.cn


BBP suppresses TACE-induced IL-8 upregulation

8131 Int J Clin Exp Med 2018;11(8):8125-8131

inhibitory effect of combined administration of 
bear bile powder and cyclophosphamide on 
colorectal cancer liver metastasis by regu- 
lating tumor microenvironment]. Zhongguo 
Zhong Yao Za Zhi 2013; 38: 1036-1040.

[19] Ministry of Health of the People’s Republic of 
China. [Updated standards for the diagnosis 
and treatment of primary liver cancer]. Zhong-
hua Gan Zang Bing Za Zhi 2012; 20: 419-426.

[20] Yinglu F, Changquan L, Xiaofeng Z, Bai L, Dez-
eng Z and Zhe C. A new way: alleviating 
postembolization syndrome following trans-
catheter arterial chemoembolization. J Altern 
Complement Med 2009; 15: 175-181.

[21] Du J, Cheng B, Zhu X and Ling C. Ginsenoside 
Rg1, a novel glucocorticoid receptor agonist  
of plant origin, maintains glucocorticoid effica-
cy with reduced side effects. J Immunol 2011; 
187: 942-950.

[22] Fischer C, Leithner K, Wohlkoenig C, Quehen-
berger F, Bertsch A, Olschewski A, Olschewski 
H and Hrzenjak A. Panobinostat reduces hy-
poxia-induced cisplatin resistance of non-
small cell lung carcinoma cells via HIF-1alpha 
destabilization. Mol Cancer 2015; 14: 4.

[23] Zou Y, Guo CG and Zhang MM. Inhibition of  
human hepatocellular carcinoma tumor angio-
genesis by siRNA silencing of VEGF via hepa- 
tic artery perfusion. Eur Rev Med Pharmacol 
Sci 2015; 19: 4751-4761.

[24] Lencioni R, Llovet JM, Han G, Tak WY, Yang J, 
Guglielmi A, Paik SW, Reig M, Kim do Y, Chau 
GY, Luca A, del Arbol LR, Leberre MA, Niu W, 
Nicholson K, Meinhardt G and Bruix J. So- 
rafenib or placebo plus TACE with doxorubicin-
eluting beads for intermediate stage HCC: the 
SPACE trial. J Hepatol 2016; 64: 1090-1098.

[25] Wan X, Zhai X, Yan Z, Yang P, Li J, Wu D, Wang 
K, Xia Y and Shen F. Retrospective analysis  
of transarterial chemoembolization and so- 
rafenib in Chinese patients with unresectable 
and recurrent hepatocellular carcinoma. Onco-
target 2016; 7: 83806-83816.

[26] Zhang YF, Wei W, Wang JH, Xu L, Jian PE, Xiao 
CZ, Zhong XP, Shi M and Guo RP. Transarterial 
chemoembolization combined with sorafenib 
for the treatment of hepatocellular carcinoma 
with hepatic vein tumor thrombus. Onco Tar-
gets Ther 2016; 9: 4239-4246.

[27] Zhao Y, Wang WJ, Guan S, Li HL, Xu RC, Wu JB, 
Liu JS, Li HP, Bai W, Yin ZX, Fan DM, Zhang ZL 
and Han GH. Sorafenib combined with transar-
terial chemoembolization for the treatment of 
advanced hepatocellular carcinoma: a large-
scale multicenter study of 222 patients. Ann 
Oncol 2013; 24: 1786-1792.

[28] Chen J, Lai L, Liu S, Zhou C, Wu C, Huang M 
and Lin Q. Targeting HIF-1alpha and VEGF by 
lentivirus-mediated RNA interference reduces 
liver tumor cells migration and invasion un- 
der hypoxic conditions. Neoplasma 2016; 63: 
934-940.

[29] Choi SH, Kwon OJ, Park JY, Kim DY, Ahn SH, 
Kim SU, Ro SW, Kim KS, Park JH, Kim S, Yun 
CO and Han KH. Inhibition of tumour angio- 
genesis and growth by small hairpin HIF-1al-
pha and IL-8 in hepatocellular carcinoma. Liver 
Int 2014; 34: 632-642.

[30] Lazzeri S, Orlandi P, Piaggi P, Sartini MS, Casini 
G, Guidi G, Figus M, Fioravanti A, Di Desidero T, 
Ripandelli G, Parravano M, Varano M, Nardi M 
and Bocci G. IL-8 and VEGFR-2 polymorp- 
hisms modulate long-term functional response 
to intravitreal ranibizumab in exudative age-
related macular degeneration. Pharmacoge-
nomics 2016; 17: 35-39.

[31] Cane G, Ginouves A, Marchetti S, Busca R, 
Pouyssegur J, Berra E, Hofman P and Vouret-
Craviari V. HIF-1alpha mediates the induction 
of IL-8 and VEGF expression on infection with 
Afa/Dr diffusely adhering E. coli and promotes 
EMT-like behaviour. Cell Microbiol 2010; 12: 
640-653.

[32] Li XP, Yang XY, Biskup E, Zhou J, Li HL, Wu YF, 
Chen ML and Xu F. Co-expression of CXCL8 
and HIF-1alpha is associated with metastasis 
and poor prognosis in hepatocellular carcino-
ma. Oncotarget 2015; 6: 22880-22889.

[33] Choi SH and Park JY. Regulation of the hypoxic 
tumor environment in hepatocellular carcino-
ma using RNA interference. Cancer Cell Int 
2017; 17: 3.

[34] Li S, Tan HY, Wang N, Hong M, Li L, Cheung F 
and Feng Y. Substitutes for bear bile for the 
treatment of liver diseases: research progress 
and future perspective. Evid Based Comple-
ment Alternat Med 2016; 2016: 4305074.


