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Abstract

) reover, TACE elevated white blood cells, neutrophil count, C-reactive
xpression levels of inflammation cytokines. In the groups treated with XBJ injection,

cytoKines, when compared with the negative group. However, XBJ injection did not affect
myelosuppression or regulatory T cells.

Conclusion: XBJ dose-dependently decreases liver injury in HCC patients after TACE by suppressing
inflammatory response. Thus, XBJ may exert hepatoprotective effect on HCC after TACE in humans in
clinical practice.
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INTRODUCTION

Hepatocellular carcinoma (HCC) is the sixth most
common malignant cancer in the world, and it
has a poor prognosis. The main curative
strategies for HCC include liver resection,
transplantation, radiofrequency ablation and

transarterial chemoembolization (TACE) [1]. The
TACE procedure is recommended as an efficient
therapy for HCC so as to alleviate local tumor
growth, prolong survival, inhibit  tumor
recurrence, palliate symptoms and bridge the
time to liver transplantation [2-4]. The TACE
procedure relies on the transport of anticancer
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agents to the targeted area, followed by blocking
of hepatic blood vessels by embolic particles,
resulting in cancer cell ischemia and necrosis [5].
In addition, cancer cell injury can trigger
inflammation. Furthermore, TACE may
exacerbate the already vulnerable liver function
of HCC patients, leading to accentuation of liver
damage. The incidence of acute hepatic failure
after TACE is 5 - 20 % [6-8]. However, the
associated mortality may reach 60 - 80 %. In this
study, some serological parameters were
measured to assess liver function and the levels
of pro-inflammatory cytokines. These parameters
were serum transaminases, bilirubin, TNF-a and
IL-6.

Xuebijing (XBJ) injection is a traditional Chinese
herbal preparation from five Chinese herbs:
safflower, red peony root, Chinese angelica,
Radix Salviae Miltiorrhizae and Szechuan
Lovage Rhizome. The XBJ injection improves
microcirculation, alleviates oxidative stress,
inhibits inflammation, and maqglulates immun
response [9,10]. The injectio
the National
, and it is wi

METHODS
Patients and methods

Sixty HCC cases were retrospectively analysed
between September, 2019 and November, 2019
at the Hepatobiliary Centre of the First Affiliated
Hospital of Nanjing Medical University (Table 1).
The standard of diagnosis for HCC was in line
with the guidelines of the American Association
for the Study of the Liver. The study followed the
ethical guidelines of the 1975 Declaration of
Helsinki [12], and was approved by the First
Affiliated Hospital of Nanjing Medical University
(approval no. NJMU201902). The inclusig

criteria in this research were as follows:
Pugh stage A or B, TACE as initial therap
monotherapy, and unresectable HCC.
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Figure 1: Scheme showing research protocol used. HCC = hepatocellular carcinoma; TACE = transarterial

chemoembolization; XBJ = Xuebijing
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Table 1: Clinical characteristics of the HCC patients

Characteristic Negative control Drug group - P-value
group Low-dose High-dose

Case 20 20 20 -

XBJ injection - 5-0 ml 100 ml -

Age (years) 60.6 (42-74) 62.9 (42-78) 60.4 (47-74) 0.384

Sex (male/female) 18/2 17/3 14/6 0.235

Child-Pugh A vs. B 10/10 12/8 9/11 0.627

Data for gender and Child-Pugh stage were analyzed by Chi-square test; data for mean age were analyzed by

ANOVA
Technical information

Peripheral blood was collected on the first day
after admission and TACE, and the blood
samples were subjected to analysis at the clinical
laboratory of the First Affiliated Hospital of
Nanjing Medical University. Serum alanine
aminotransferase (sALT) and sAST activities,
and levels of tBIL, white blood cells (WBCs),
neutrophil count (NE), red blood cells (RBCs),

Statistical analysis

Results are presented as standard

meay +
deviation (SD). One-way anal of varj
(ANOVA) was employed for ¢ is
i sing SPSS . 0
p ke ic fica
C ected liver
tBIC.

t nges in the levels of
oreover, liver function
y TACE. However, XBJ injection
attendated liver injury, as was evident in results
from the different groups. It was also found that
XBJ injection relieved liver damage, and its
protective effect was dose-dependent. These
results are shown in Figure 2.
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Figure 2: Effect of XBJ injection on liver. The levels of
SALT, sAST and tBIL were assayed pre-TACE and
post-TACE, as indices of hepatic function. *P<0.05,
**p < 0.01, ***p<0.001, vs. pre-TACE in different
groups; ¥p < 0.01, #p < 0.001, 44£p<0.001, vs. post-
TACE in negative group; @p<0.05, @@p < 0.01, vs.
post-TACE inc low-dose group

platelets (PLTs) and C-reactive protein (CRP)
were measured using an automated chemical
analyzer (Olympus Automated Chemistry
Analyzer AU5400, Tokyo, Japan). Pro-
inflammatory cytokine levels were assayed with
enzyme-linked immunosorbent assay (ELIS
kits (Beyotime, China), while the level of Tre
was measured using ,a flow cytometer (H
Bioscience, USA).
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jection inhibited inflammation in
endent manner. In the high-dose
roup, the levels WBC, NE, CRP, TNF-a and IL-
6 were lowest amongst all the groups (Figure 3).
It is known that chemotherapy and contrast
medium may lead to myeloproliferative disorders
[13,14]. However, the XBJ injection did not
ameliorate myeloproliferative disorders. The
populations of RBCs and platelets were markedly
decreased by TACE treatment, except for WBC.
These results are presented in Figure 4. As
shown in Figure 5, XBJ injection had no effect on
level of Tregs. Studies have shown that Tregs
play an important role in HCC because they
protect the viability of cancer cells [15,16].
However, in this study, there were no obvious
differences in levels of Tregs between the
negative control and drug groups. On the other
hand, TACE decreased the level of Tregs (Figure
5).
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DISCUSSION

The present research has demonstrated that XBJ
injection dose-dependently protected the liver
from TACE by inhibiting inflammation. However,
XBJ injection did not affect the level of Tregs. In
addition, the antineoplastic drugs and contrast
medium given via TACE disturbed
myeloproliferative functions, but XBJ injection did
not mitigate this condition.
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Figure 3: Effect of XBJ on inflammation. The levels of
white blood cells (WBCs), neutrophil count (NE), C-
reactive protein (CRP), TNF-a and IL-6 were
determined in the different groups. *P < 0.05, *p <
0.01, ***p < 0.001, vs. pre-TACE in different groups;
#p<0.01, #p<0.001, 44¢p < 0.001, vs. post-TACE in
negative group; @p<0.05, @@p<0.01, vs. post-TACE in
low-dose group
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Figure 5: Effect of XBJ injection on levels of Tregs.
The level of Tregs was decreased in all groups after
TACE treatment. *P < 0.05, **p < 0.01, vs. pre-TACE
in different groups

There is a high incidence of HCC in China, which
accounts for half of the number of HCC cases
worldwide. The high-risk population is within the
age range of 55 to 65 years. However, there is

an increasing trend in the incidence of HCC with
young people [17]. It is unfortunate that most
HCC patients are diagnosed at advanced stage,
thereby losing the opportunity for surgery [18].
However, for these patients, other treatments
e.g., radiofrequency ablation, chemotherapy and
TACE, are used. The TACE procedure is
recommended by the Barcelona Clinic Liver
Cancer (BCLC) staging system for patients with
intermediate-stage HCC. The procedure has
been shown to lengthen median survival of
patients [19,20]. The effect of TACE is
dependent on chemotherapeutic and embolic
agents delivered to the tumor through its
abundant blood supply. In conventional TACE, a
chemotherapeutic agent and lipiodol are
transported to the tumor via a catheter placed in
the artery. Ultimately, TACE leads to an
ischemic/hypoxic microenvironment, focal
angiogenesis, partial tumor necrosis and regional
inflammatory reactio

chemotherapeutic agen
is lobaplatin. Co

e chemotherapy drug, embolism
vessels, and inflammation caused by the

eath of the tumor cells and liver
ischemia/reperfusion injury.
It has been revealed that the bioactive

constituents of XBJ injection are ferulic acid,
ligustrazine, paeoniflorin, carthamin yellow A,
tanshinol and protocatechualdehyde [23]. It has
been reported that XBJ injection is used clinically
for treating sepsis and multiple organ dysfunction
syndrome [24]. The protective effect of XBJ
injection on blood circulation is due to attenuation
of blood stasis and elimination of toxins.
Moreover, XBJ injection  downregulates
proinflammatory  cytokines and mitigates
oxidative stress. It alleviates liver injury by
suppressing  hyperactive inflammation and
reducing serum levels of ALT, AST and TBIL
following liver surgery [10]. In this study, it was
found that XBJ injection ameliorated hepatic
function and inhibited proinflammatory factors,
which are consistent with previous findings.
Some studies have demonstrated that TACE
affects the level of Tregs [16,25]. In this study,
there was also a relationship between Tregs and
TACE. However, XBJ injection had no effect on
the levels of Tregs.
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CONCLUSION

The findings of this study show that although
TACE is beneficial to HCC patients, it also
inevitably compromises liver function, primarily
as a result of inflammation. The results obtained
suggest that XBJ injection may alleviate hepatic
lesion through suppression of inflammatory
response. However, the injection did not affect
myelosuppression or Treg levels. Thus, XBJ
injection should be applied with caution in HCC
patients, mostly as a last resort.

DECLARATIONS
Acknowledgement

This study was supported
Foundadan for Young

ve declare that this work was performed by the
authors named in this article and all liabilities
pertaining to claims relating to the content of this
article will be borne by the authors. Chen Zhong
and Feng Cheng designed the study, supervised
the data collection, and analyzed the data. Chen
Zhong interpreted the data and prepared the
manuscript for publication. Feng Cheng
supervised the data collection, analyzed the data
and reviewed the draft of the manuscript.

Open Access

This is an Open Access article that uses a
funding model which does not charge readers or
their institutions for access and distributed under
the terms of the Creative Commons Attribution
License (http://creativecommons.org/licenses/by/
4.0) and the Budapest Open Access Initiative
(http://www.budapestopenaccessinitiative.org/rea
d), which permit unrestricted use, distribution,
and reproduction in any medium, provided the
original work is properly credited.

REFERENCES

1. Liu C, Li L, Lu WS, Du H, Yan LN, Wen TF, Wei WR,
Jiang L, Xu MQ. A novel combined systemic
inflammation-based score can predict survival of

intermediate-to-advanced  hepatocellular  carcinoma

patients undergoing transarterial chemoembolization.
BMC Cancer 2018; 18(1): 216.

2. Barzakova ES, Schulze-Hagen M, Zimmermann M, Lurje
G, Bednarsch J, Pedersoli F, Isfort P, Kuhl C, Bruners
P. Monitoring Liver Function of Patients Undergoing
Transarterial Chemoembolization (TACE) by a 13C
Breath Test (LiMAX). Cardiovasc Intervent Radiol 2019;
42(12): 1702-1708.

3. San Miguel C, Muffak K, Triguero J, Becerra Al
T, Nogueras F, Expésito M, Fundora Y.

Transarterial ~ Clemoembolization  to
Hepatocellular ithi
Transplant Pr

4. Valverde-Lop

hemoembolization for
. Gastroenterology 2004; 127(5
» S179-88.
Chan AO, Yuen MF, Hui CK, Tso WK, Lai CL. A
prospective study regarding the complications of
transcatheter intraarterial lipiodol chemoembolization in
patients with hepatocellular carcinoma. Cancer 2002;
94(6): 1747-52.
Takayasu K, Arii S, Ikai |, Omata M, Okita K, Ichida T,
Matsuyama Y, Nakanuma Y, Kojiro M, Makuuchi M, et
al. Liver Cancer Study Group of Japan. Prospective
cohort study of transarterial chemoembolization for
unresectable hepatocellular carcinoma in 8510 patients.
Gastroenterology 2006; 131(2): 461-9.
8. Huang YS, Chiang JH, Wu JC, Chang FY, Lee SD. Risk
of  hepatic transcatheter  arterial

failure  after

chemoembolization ~ for  hepatocellular  carcinoma:
predictive value of the monoethylglycinexylidide test. Am
J Gastroenterol 2002; 97(5): 1223-7.

9. Cheng C, Lin JZ, Li L, Yang JL, Jia WW, Huang YH, Du
FF, Wang FQ, Li MJ, Li YF, et al. Pharmacokinetics and
disposition of monoterpene glycosides derived from
Paeonia lactiflora roots (Chishao) after intravenous
dosing of antiseptic XueBiJing injection in human
subjects and rats. Acta Pharmacol Sin 2016; 37(4): 530-
44.

10. Zhang Q, Li J, Liang X, Xie H, Sun H, Lin X, Zhou J, He
X, Zhu B. The preventive effect of Chinese herbal
preparation Xuebijing against hyperactive inflammation
after hepato-pancreato-biliary surgery. Ann Transl Med
2019; 7(18): 481.

11. Li C, Wang P, Zhang L, Li M, Lei X, Liu S, Feng Z, Yao Y,
Chang B, Liu B, et al. Efficacy and safety of Xuebijing
injection (a Chinese patent) for sepsis: A meta-analysis
of randomized controlled trials. J Ethnopharmacol 2018;

224: 512-521.
12. European Association for the Study of the Liver. EASL
Clinical ~ Practice  Guidelines: Management  of

hepatocellular carcinoma. J Hepatol 2018; 69(1): 182-
236.

Trop J Pharm Res, August 2021; 20(8): 1709



Zhong & Cheng

13. Wei Y, Liu J, Yan M, Zhao S, Long Y, Zhang W.
Effectiveness and Safety of Combination Therapy of
Transarterial Chemoembolization and Apatinib for
Unresectable Hepatocellular Carcinoma in the Chinese
Population: A Meta-Analysis. Chemotherapy 2019;
64(2): 94-104.

14. He MK, Zou RH, Wei W, Shen JX, Zhao M, Zhang YF,
Lin XJ, Zhang YJ, Guo RP, Shi M. Comparison of Stable
and Unstable Ethiodized Oil Emulsions for Transarterial
Chemoembolization of Hepatocellular ~Carcinoma:
Results of a Single-Center Double-Blind Prospective
Randomized Controlled Trial. J Vasc Interv Radiol 2018;
29(8): 1068-1077.

15. Li C, Jiang P, Wei S, Xu X, Wang J. Regulatory T cells in
tumor microenvironment: new mechanisms, potential
therapeutic strategies and future prospects. Mol Cancer
2020, 19(1): 116.

16. Li F, Guo Z, Lizee G, Yu H, Wang H, Si T. Clinical
prognostic value of CD4'CD25'FOXP3‘regulatory T
cells in peripheral blood of Barcelona Clinic Liver
Cancer (BCLC) stage B hepatocellular carcinoma
patients. Clin Chem Lab Med 2014; 52(9): 1357-1365.

17. Huang LM, Lu CY, Chen DS. Hepatitis B virus infection,
its sequelae, and prevention by vaccination. Curr Opin
Immunol 2011; 23(2): 237-243.

18. Sun S, Wang X, Chen J. Using Pre-Treatment
Neutrophil-to-Lymphocyte Ratio to Predict the Prognosis
of Young Patients with Hepatocellular Carcinoma
Implemented Minimally Invasive Treatment. J Adolesc
Young Adult Oncol 2020; 9(1): 85-89.

19. Llovet JM, Bruix J. Systematic review of randomized trials
for unresectable carcinoma:

Hepatology

hepatocellular
Chemoembolization
2003; 37(2): 429-42.

20. European Association For The Study Of The Liver;
European Organisation For Research And Treatment Of

EASL-EORTC clinical practice guidelines:
management of hepatocellular carcinoma. J Hepatol
2012; 56(4): 908-43.

21. Kishore SA, Bajwa R, Madoff DC. Embolotherapeutic
Strategies for Hepatocellular Carcinoma: 2020 Update.
Cancers (Basel) 2020; 12(4): 791.

22. Vaidya S, Tozer KR, Chen J. An overview of embolic
agents. Semin Intervent Radiol 2008; 25(3): 204-15.

23. Jiang M, Zhou M, Han Y, Xing L, Zhao H, Dong L, Bai G,
Luo G. Identification of NF-kB Inhibitors in Xuebijing
injection for sepsis treatment based on bioactivity-
integrated UPLC-Q/TOF. J Ethnopharmacol 2013;
147(2): 426-33.

24. Liu YC, Yao FH, Chai YF, Dong N, Sheng ZY, Yao YM.
Xuebijing
Macrophages and Improves Survival Rate in Septic
Mice. Evid Based Complement Alternat Med 2015;
2015: 352642.

25. Park H, Jung JH, Jung MK, Shin EC, Ro SW, Park JH,
Kim DY, Park JY, Han KH. Effects of transarterial
chemoembolization on regulatory T cell and its
subpopulations in  patients  with  hepatocellular
carcinoma. Hepatol Int 2020; 14(2): 249-258.

improves  survival.

Cancer.

Injection Promotes M2 Polarization of

Trop J Pharm Res, August 2021; 20(8): 1710



