Changes of immune function in patients with
liver cirrhosis after splenectomy combined
with resection of hepatocellular carcinoma

Zhi-Xin Cao, Xiao-Ping Chen and Zai-De Wu
Wuhan, China

OBJECTIVE: To study the changes of immune function in liver cirthosis patients after splenectomy
combined with resection of hepatocellular carcinoma (HCC).

METHODS:; Sixteen patients with HCC associated with liver cirrhosis were divided into two groups ;
splenectomy combined with hepatectomy ( splenectomy group n =7) and hepatectomy ( non-splenectomy
group, n.=9). T lymphocyte subsets such as CD4, CD8, CD4/CD8 and Th lymphocyte cytokines such as
interferon -y (IFN-y), IL-2, IL-10 in 7 ml peripheral venous blood before operation and 2 months after
operation were examined and compared between the two groups.

RESULTS: There was no significant difference in pre-operative CD4, CD8, CD4/CD8, IL-2, IFN-vy,
IL-10 levels in the two groups. Two months after operation, the levels of CD4 (38.2%=3.7%), CD4/CD8
(1.7£0.3), IFN-y (104.4:14.9 pg/ml), IL-2 (98.6+18.6 pg/ml) were increased and those of CD8
(23.7+3.7 pg/ml), IL-10 (55.5+11.2 pg/ml) levels were decreased in the splenectomy group. The
levels of CD4 (32.5%=x4.0%), CD4/CD8 (1.1£0.1), IFN-y (70.5+12.6 pg/ml), IL-2 (80.9+13.5

pg/ml) in the non-splenectomy group were much lower than those in the splenectomy group, but the levels

of CDB (29.4%+4.0%), 1L-10 (89.410.0 pg/ml) in the non-splenectomy group were significantly

higher than those in the splenectomy group (P <0.05).

CONCLUSIONS: Splenectomy combined with hepatectomy for HCC patients associated with liver
cirrhosis does not decrease but promote the recovery of T lymphocyte subsets and Th1/Th2 cytokines from

imbalance and improve anti-tumor immune function of the patients.

(HBPD Int 2003; 2. 562-565)

Key words: hepatocellular carcinoma; liver cirthosis; splenectomy; immunity

Introduction

Hepatocellular carcinoma (HCC) is highly pre-
valent in China, with a yearly death rate of
110 000 or about 45% of deaths from this disease
in the world. Of all HCC patients, 85%-90%

From the Hepatic Surgery Center, Tongji Hospital of Tongji
Medical College, Huazhong University of Science and Tech-
nology, Wuhan 430030, China ( Cao ZX, Chen XP and
Wu ZD)

Correspondence: Zhi-Xin Cao, MD, Hepatic Surgery Cen-
ter, Tongji Hospital of Tongji Medical College, Huazhong
University of Science and Technology, Wuhan 430030,
China (Tel; 86-27-83662599; Email ; czutj@hotmail.com)

562 November 2003

were associated with liver cirrhosis, hypersplenic
thrombocytopenia and others, which influence its
treatment and prognosis. To the present, the study
whether splenectomy is performed on these patients
has been rarely reported. We studied the changes
of immune function in liver cirrhosis patients after
spelenectomy combined with resection of HCC.

Methods

Patients and samples

HCC patients with liver cirthosis, hypersplenism
(defined as =1I grade splenomegaly, severe eso-
phageal varices, platelet count <100 x10°/L,
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white blood cell <4 x10°/L) in our department
were selected and divided into two groups: sple-
nectomy combined with hepatectomy ( splenectomy
group, n =7) and hepatectomy ( non-splenectomy
group, n=9). Their diagnosis were definite. Be-
fore operation, all patients were not treated by ra-
diation therapy, chemotherapy, and immune thera-
py- In order to determine T lymphocyte subsets
such as CD4, CD8, CD4/CD8 and Th lymphocyte
cytokines such as interferon y (IFN-vy), IL-2, IL-
10, 7 ml peripheral venous blood was taken from
the two groups before and 2 months after operation.

Detection of immune function

T lymphocyte subsets such as CD4, CD8,
CD4/CD8 were determined by flow cytometery
(FCM), and the monoclonal antibodies of CD4 and
CD8 (labelled CD4-FTTC, CD8-PE) were pur-
chased from Coulter Corporation, USA. FCM was
performed with a wavelength of 488 mm, power
300 mW, HP-300 Consort 30 ( BD Corporation,
USA) was utilized to process the data. Th lympho-
cyte cytokines such as IFN-y, IL-2, IL-10 were
examined by ELISA. ELISA kits were purchased
from Dialone Corporation, USA.

Statistical analysis
Statistical analysis was performed using Stu-
dent’s ¢ test. A P <0.05 was considered signifi-

cant.
Results

The changes of T lymphoycyte subsets before or af-
ter operation in the two groups are shown in Table
1. Before operation, no significant difference was
observed in T lymphocyte subsets such as CD4,
CD8, CD4/CD8 between the two groups. After ope-
ration, T lymphocyte subsets such as CD4, CD4/
CD8 were increased and CD8 was decreased in the
two groups, but the changes in the splenectomy
group was more obvious than those in the non-sple-
nectomy group. Two months after operation, the
subsets such as CD4, CD4/CD8 were higher and
CD8 was lower in the splenectomy group than in
the non-splenectomy group (P <0.05).

The changes of Th lymphocyte cytokines such
as IFN-y, IL-2, IL-10 levels before and after ope-
ration in the two groups are shown in Table 2. Be-
fore operation, no significant difference was seen
in the levels of Th lymphocyte cytokines such as
IFN-y, IL-2, IL-10 between the two groups. After
operation, the levels of IFN-y, IL-2 were in-
creased and the levels of IL-10 decreased in the
two groups. The changes in the splenectomy group,
however, were more obvious than those in the non-
splenectomy group. Two months after operation,
the levels of IFN-y, IL-2 were higher and the le-

Table 1. Changes of T lymphocyte subsets before or after operation in the two groups (x+s, %)

T lymphocyte Before operation After operation
subsets Splenectomy (n=7) Non-splenectomy (n =9) Splenectomy (n=7) Non-splenectomy (n =9)
CD4 33.5+4.5 31.9+8.3 38.243.7* 32.544.0
Ccm 32.54.5 32.9+6.0 23.743.7* 29.44.0
CD4/CD8 1.1£0.2 1.0£0.5 1.7+0.3** 1.120.1

Compared between the two groups after operation: x P <0.05; «+ P <0.01.

Table 2. Changes of levels of Th lymphocyte eytokines before and after operation in the two groups (s, pg/ml)

Th lymphocyte Before operation

After operation

cytokines Splenectomy (n=7) Non-splenectomy (n=9) Splenectomy (n=7) Non-splenectomy (n=9)
1L-2 79.7+20.8 72.7£20.8 98.6+18.6* 80.9+13.5
IFN-y 91.9+37.3 79.2+12.6 104.4£14.9* 70.5+12.6
IL-10 73.8+38.5 79.8+15.3 55.5+11.2* 89.4£10.0

« : Compared between the two groups after operation, P <0.05.
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vels of IL-10 were lower in the splenectomy group
than those in the non-splenectomy (P <0.05).

Discussion

T lymphocyte cell immunity is mainly cell immuni-
ty in tumor immunity. CD4 T lymphocyte cells regu-
late anti-tumor immunity by producing lymphocyte
cytokines, but CD8 T lymphocyte cells produce
immunosuppressive cytokines and mediate immuno-
suppression. Thus the detection of T lymphocyte
subsets such as CD4, CD8, CD4/CD8 may repre-
sent patients cellular immune function. Th lympho-
cyte cytokines have been found to express two dis-
tinet cytokine patterns. Thl cells, which produce
IL-2, IFN-y and promote cell mediate immune re-
sponses, play an important role in anti-tumor im-
munity. Th2 cells produce IL-4, IL-10 and inhibit
Thl cytokines release and promote immunoglobulin
production. To have good anti-tumor immune re-
sponse, Thl cytokine expression should predomi-
nate.

Jasnis et al'’ transplanted S13M3 breast can-
cer to BACB/C mice and found supernatant medium
of splenic cell with big size tumor from tumor-bear-
ing mice had much more soluble immunosuppres-
sive factor than those with small size tumor. After
tumor resection, the effect of promoting tumor
growth still persisted for a long time. It was repor-
ted that radical operation 2 (R2 + , non-splenecto-
my) and radical operation 3 (R3, splenectomy) in
patients with advanced gastric cancer 2-4 years af-
ter the operations showed no significant difference
in immune function of the patients.?! Other experi-
ment™ showed a lot of suppressive macrophages
accumulated in the spleen from tumor-bearing mice
altered the structure of T cell receptor (TCR-CD3)
We found
the predominance of Th2 type cytokines in splenic

venous blood of HCC patients associated with liver
(4]

and inhibited T cell immune function.

cirrhosis.

In our study, no significant difference was ob-
served in preoperative T lymphocyte subsets such
as CD4, CD8, CD4/CD8 and levels of Th lympho-
cyte cytokines such as IFN-y, IL-2, IL-10 between
the two groups. Two months after operation, how-

ever, T lymphocyte subsets such as CD4, CD4/
CD8 and the levels of Thl lymphocyte cytokines
such as IFN-y, IL-2 were higher, but the T lym-
phoeyte subsets CD8, Th2 lymphocyte cytokines
IL-10 levels were lower in the splenectomy group
than in the non-splenectomy group, indicating the
spleen of HCC patients associated with liver cirrho-
sis inhibited the immune function. After resection
of HCC, immuosuppression retained. If splenecto-
my was performed, immunosuppression decreased
gradually. Therefore, splenectomy combined with
resection of hepatocellular carcinoma does not de-
crease but improve the recovery of T lymphocyte
subsets and Th lymphocyte cytokines from imba-
lance, which is ultimately helpful for the streng-
thening of anti-tumor immune function. In HCC pa-
tients associated with liver cirrhosis, we also found
the lower white blood cells and platelet count in-
creased immediately after splenectomy combined
with resection of HCC, which is a promising condi-
tion for chemotherapy after operation. Splenectomy
combined with resection of HCC reduces the serum
bilirubin concentration and somewhat improves liv-
er function too.”*! This operation also promotes he-
patic and regeneration,'®! decreases portal vein
pressure and the rate of variceal bleeding of the
esophagus to some extent. Moreover, the low inci-
dence of postoperative complications has indicated
that splenectomy combined with resection of HCC
is a safe procedure. According to the report ! the
overall 5-year actuarial and disease-free survival
rate is 66.7% after splenectomy combined with re-
section of HCC in patients associated with liver cir-
rhosis. It is higher than that after hepatectomy "
We conclude that splenectomy combined with re-
section of HCC in patients associated with liver cir-
thosis is justified as the benefits of concomitant
splenectomy by far surpass the adverse effects.
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In most of mankind gratitude is merely a secret hope for greater favours.

——Duc de la Rochefoucauld



