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ABSTRACT

Objective: To investigate the influence of lactulose on immunity of hepatocellular car-
cinoma (HCC) patients with hepatocirrhosis and hypersplenism after double-
interventional therapies.
Methods: A total of 40 HCC patients with hepatocirrhosis and hypersplenism, hospi-
talized during January 2013 to June 2014, were enrolled and randomized into control
group and observation group. Both groups received partial splenic embolization com-
bined with transcatheter arterial chemoembolization. Besides, observation group orally
took lactulose 30 mL/d. Four days before interventional therapies and at days 1, 3, 7 and
14 after therapies, fasting venous blood was collected to detect white blood cell count, red
blood cell count (RBC), and platelet count (PLT). Four days before therapies and at days
7 and 14 after therapies, the levels of alanine aminotransferase, aspartate transaminase,
total bilirubin, malondialdehyde, super-oxide dismutase (SOD), IFN-g, and IL-4 as well
as the distribution of T cell subsets in peripheral blood were tested. Complications were
observed after interventional therapies.
Results: Before interventional therapies the levels of white blood cell count, PLT and
RBC in both groups showed no difference, while after interventional therapies the levels
of PLT and RBC in both groups showed an increasing tendency (P < 0.05). At day 14
after interventional therapies, the level of blood cell as well as that of SOD, IFN-g and IL-
4 in serum were significantly higher than that before therapies; meanwhile, the levels of
alanine aminotransferase and total bilirubin of observation group after therapies were
significantly lower than before and control group (P < 0.05), the levels of CD4+/CD8+,
SOD and IFN-g were all higher than before and control group (P < 0.05).
Conclusions: Oral administration of lactulose could adjust the imbalance of oxidation
system/antioxidant system in HCC patients with hepatocirrhosis and hypersplenism after
interventional therapies, and improve the antitumor immunity and prognosis.

1. Introduction

Hepatocellular carcinoma (HCC) is one of the most common
types of malignant liver cancer with high morbidity andmortality.
In the past decades, the global morbidity of HCC has been on a
sharp upward trend; themorbidity of HCC inUnited States is even

twice as much as the average level of the world [1]. As most
patients are already at the advanced stage when HCC is
diagnosed, the tumors are often inoperable. Therefore, palliative
therapy is the principle therapeutic method of HCC. Among all
the palliative therapies, transcatheter arterial chemoembolization
(TACE) is most frequently adopted. It can significantly increase
survival of HCC patients with unresectable tumors [2–4]. It's
reported that about 80% of HCC patients have hepatocirrhosis,
because HCC mostly develops from hepatocirrhosis or liver
fibrosis. In addition, hepatocirrhosis usually also causes portal
hypertension and hypersplenism. Recent studies have shown
that partial splenic embolization (PSE) can permanently
improve thrombocytopenia and hypersplenism caused by portal
hypertension [5].
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As an oral disaccharide, lactulose can promote nitrogen
balance and excretion; therefore, it is widely used in the treat-
ment of hepatic encephalopathy and constipation [6,7]. The
pharmacokinetic characteristics of lactulose make it an
effective and safe option for the treatment of such indications.
However, many of its potential effects are still unknown. In
this study, HCC patients with hepatocirrhosis and
hypersplenism received lactulose orally, to investigate the
influence of lactulose on the efficacy of interventional therapy
and antioxidant system, thus providing theoretical basis for the
comprehensive treatment of the disease.

2. Materials and methods

2.1. General data

A total of 40 HCC patients with hepatocirrhosis and hyper-
splenism, hospitalized during January 2013 to June 2014, were
chosen as subjects. The diagnosis of HCC fits in with relevant
guidelines [8], and the diagnosis of hypersplenism should fit in
with the following criteria: type-B ultrasound or CT scan
shows hepatocirrhosis, spleen pachydiameter >4.1 cm, class I
splenomegaly, white blood cell count (WBC) <3 × 109/L, and
platelet count (PLT) <100 × 109/L [9]. The liver condition of all
patients was either Child–Pugh A or Child–Pugh B. No patient
had taken immunomodulator within 30 d before the treatment.

The patients were randomly divided into control group and
observation group, with 20 patients in each group. Double
intervention with TACE and PSE began after no patient was
found contraindications.

2.2. Therapeutic methods

In case there might be ascites, sufficient support therapy was
given to all patients before the intervention. During the proce-
dure, all patients fitting in with the inclusion criteria received
PSE first, and then TACE. PSE procedures: The catheter was
inserted into the femoral artery via Seldinger method, following
with abdominal angiogram and selective splenic arteriography to
observe the distribution of splenic artery and routes of collateral
circulation. Then, the tip of the catheter was placed at the splenic
hilum and the gelatin sponge was suspended in the contrast
media to form embolization; the scope of splenic embolization
was assessed by angiogram. When a 40%–60% ablation of the
splenic parenchyma was obtained, the embolization was termi-
nated. After the PSE procedure, TACE was performed under
aseptic condition: the catheter was inserted into the femoral ar-
tery as in the PSE procedure, following with abdominal angio-
gram and selective splenic arteriography to observe tumor
blood-supply, the distribution of hepatic artery and routes of
collateral circulation. The tip of the catheter was placed at the
feeding artery of the tumor and embolization was performed
using an emulsion mixture of lipoidal ultra-fluid, perarubicin and
DDP (the dose of embolization depends on tumor size, blood-
supply and hepatic function of the patient). When the tumor was
filled well with emulsifier, the embolization was terminated.

In addition, from day 3 before the interventional therapies to
day 14 after therapies, the observation group took lactulose
orally; the control group took placebo. For the observation
group, lactulose syrup was administered as 30 mL/d in divided
doses for a stool frequency of two to three soft defecations per
day.

2.3. Observation items

Clinical symptoms and complications were observed after the
interventional therapies. Four days before interventional thera-
pies and at days 1, 3, 7 and 14 after them, fasting venous blood
was collected to detect WBC, red blood cell count (RBC), and
PLT. Four days before interventional therapies and at days 7 and
14 after them, levels of alanine aminotransferase (ALT), aspar-
tate transaminase (AST) and total bilirubin (TBil) were tested;
meanwhile, peripheral venous blood was collected for
measuring levels of CD4+ T cell and CD8+ T cells by flow
cytometry, in order to obtain the ratio of CD4+/CD8+.

Four days before interventional therapies and at days 7 and
14 after them, fasting blood sample was collected; thiobarbituric
acid chromatometry was used to assay the content of malon-
dialdehyde (MDA) in blood, xanthin oxidase method was used
to assay the content of super-oxide dismutase (SOD), and
ELISA was used to detect the levels of IFN-g and IL-4 in serum.
All reagent kits were bought from Shijiazhuang Huarui Biotech
R&D Center.

2.4. Data statistics

SPSS l6.0 software was used for statistical analysis and all
the data was represented by mean ± SD. The paired t-test was
used to compare the indexes of the same group before and after
the procedure; the independent t-test was used to compare the
indexes of two groups; enumeration data was compared by c2

test. When P < 0.05, the differences were considered statistically
significant.

3. Results

3.1. Levels of peripheral blood cell and transaminase
after interventional therapies

After interventional therapies, WBC content and PLT content
of both groups showed significant increase compared with the
preoperative content (P < 0.05); at day 14 after interventional
therapies, levels of ALT and TBil of the observation group
patients were higher than preoperative levels and those of con-
trol group (P < 0.05); concerning the RBC and AST level, the
post-treatment level in both groups showed no significant dif-
ference compared with the preoperative level (Table 1).

After the therapies, both groups showed a slowly rising trend
on the percentage of CD4+ T cell, but a slowly decreasing trend
on the percentage of CD8+ T cell; at day 14 after the therapies,
the ratio of CD4+/CD8+ in the observation group was signifi-
cantly higher than that before therapies (P < 0.05).

3.2. Levels of SOD, MDA, IFN-g and IL-4 before and
after interventional therapies

According to Table 2, at day 14 after interventional therapies,
levels of SOD, IFN-g and IL-4 in both groups increased
significantly, while the observation group showed higher levels
of SOD and IFN-g than the control group (P < 0.05). At day 14
after therapies, MDA content of the observation group was
significantly lower than that before therapies (P < 0.05); how-
ever, there was no significant change in MDA content of the
control group (P > 0.05).
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