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A
	

bstract: Although altered cytokine homeostasis has been implicated in the pathogenesis of both alco
 holic liver
a� nd pancreas diseases, the serum cytokine pattern characteristic of concomitant alcoholic liver cirrhosis and
p� ancreatitis has not been examined. In this paper we examine the serum levels of proinflammato
 ry cytokines,
such as IL-6, IL-8, TNF-α, and also antiinflammatory ones, such as IL-10 and TGF-β, in 22 patients with alcoholic
liver cirrhosis and 28 patients with chronic pancreatitis and compare them with those detected in the sera of 14
p� atients with concomitant alcoholic cirrhosis and pancreatitis. All patients were heavy alco
 hol drinkers, consuming
more than 70 g of pure alcohol per day for at least 5 years. The control group consisted of 33 ag
 e- and sex-
-matched healthy subjects receiving an annual health examination. They were not addicted to alcohol and con-
firmed to be free of major cardiopulmonary, gastrointestinal and hepatobiliary-pancreat

�
ic diseases. The results

i
�
ndicated that the cytokine pattern in the sera of patients with concomitant liver cirrhosis and pancreatitis was

c� haracterized by increased levels of two proinflammatory cytokines: TNF-α, the concentration of which seemed
t

�
o be influenced by both liver and pancreas injury, and IL-6, which seemed to be rather connected

�
 with pancreas

injury. Increased levels of IL-8, which were detected in the sera of patients with cirrhosis, p� ancreatitis and
c� oncomitant cirrhosis and pancreatitis, were rather connected with exacerbation of the disea� se processes which
o
 ccurred only in some of the patients. No significant changes in the levels of IL-10 or TGF-β were detected in
t

�
he sera of patients with chronic pancreatitis and concomitant cirrhosis and pancreatitis, wh

�
ile in patients with

c� irrhosis significantly decreased levels of IL-10 were found. A significant imbalance bet
�
ween proinflamma-

t
�
ory/antiinflammatory signals was especially characteristic of alcoholic cirrhosis and co
 ncomitant cirrhosis with

p� ancreatitis.

Key words: alcohol; compensated cirrhosis; chronic pancreatitis; interleukin 6, 8, 10; tumor necrosis factor α;
t

�
ransforming growth factor β.

I
�
ntroduction

Alcohol abuse is the main cause of acute or chronic
p� ancreatitis and also alcoholic liver disease (ALD),
ranging in severity from a fatty liver to hepatitis and

a� lcoholic cirrhosis 2, 28, 40. In ALD activation of the
inflammatory response system has been described
w� hich is characterized by increased concentrations and
a� ctivities of plasma cytokines produced by monocytes,
macrophages and hepatocytes, including interleukin 1
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(IL-1), IL-6, IL-8 and tumor necrosis factor α (TNF-α)
�
.

In alcoholic liver cirrhosis, especially, the role of TNF-α,
IL-6 and IL-8 and TGF-β overproduction but decreased
I

�
L-10 production in progressing liver injury is con-

sidered 3
�
, 5, 7, 11–13, 16, 20–27, 29–31, 43, 44, 46, 48. In alcoholic

a� cute pancreatitis, increased serum levels of TNF-α,
I

�
L-1, IL-6 and IL-8, but decreased IL-2 concentrations

w� ere detected, while in chronic pancreatitis the role of
TGF-β in remodelling of pancreatic tissue is consider-
e� d1, 6, 8–10, 17–19, 32–39, 41, 42, 45, 47. Although altered cyto-
kine homeostasis has been implicated in the pathogen-
e� sis of both alcoholic liver and pancreas diseases, the
serum cytokine patterns characteristic of concomitant
a� lcoholic cirrhosis and pancreatitis has not been exam-
i

�
ned. In this study we examined the serum levels of

p� roinflammatory cytokines such as IL-6, IL-8, TNF-α
a� nd also antiinflammatory ones such as IL-10 and TGF-β1
in patients with either alcoholic liver cirrhosis or
c� hronic pancreatitis and compared them with those de-
t

�
ected in the sera of patients with concomitant alcoholic

c� irrhosis and pancreatitis.

Materials and Methods

Patients. In all, 64 patients (58 men, 6 women) ad-
m� itted to the Medical University Hospital in Lublin
w� ere included in the study. All of them were heavy
a� lcohol drinkers, consuming more than 70 g of pure
a� lcohol per day for at least 5 years. The patients were
selected because they had either chronic alcoholic pan-
c� reatitis (28 patients), alcoholic compensated cirrhosis
(22 patients) or concomitant alcoholic pancreatitis with
c� irrhosis (14 patients). The diagnosis was based on
c� linical history, clinical examinations, laboratory find-
ings, gastroscopy and ultrasonography. Some of the pa-

t
�
ients were diagnosed by retrograde cholangiopancrea-

t
�
ography (EPC) or liver biopsy. None of the patients

e� xamined had chronic B or C viral hepatitis or HIV
i

�
nfections and none had received blood transfusion or

w� as under treatment with steroids or immunosup-
p� ressive therapy. Blood tests included complete blood
p� ictures, electrolytes, urea, creatinine, glucose, choles-
t

�
erol, albumin, gamma globulins and prothrombin time.

Plasma amylase, lipase, alanine aminotransferase
(ALT) and aspartate aminotransferase (AST) activity
w� ere measured on admission to hospital and several
t

�
imes if deemed necessary. A blood sample for measur-
i

�
ng the cytokine level was obtained from each patient

o
 n admission to hospital.
T

�
he control group consisted of 33 age- and sex-

-matched healthy subjects, University workers receiv-
ing their annual health examination. They were not al-
c� ohol abusers and were confirmed to be free of major
c� ardiopulmonary, gastrointestinal and hepatobiliary-
p� ancreatic diseases. None of them had drunk alcohol
f

�
or at least 3 weeks. Blood samples were obtained and

serum cytokine levels were measured to provide local
reference material for this study. The characteristics of
t

�
he subjects from each group are described in Table
1. Agreement for this study was granted by the Clinical
Ethics Committee of the University Medical School in
L

�
ublin.

Cytokine concentration assay. Serum concentra-
t

�
ions of IL-6, IL-8, IL-10, TNF-α and TGF-β1 were

measured by the enzyme-linked immunosorbent assay-
-Predicta ELISA kits (Genzyme Diagnostics, Cam-
b

 
ridge, MA, USA). The sensitivity of the assay was

I
�
L-6 18 pg/ml, IL-8 1 pg/ml, IL-10 5 pg/ml, TNF-α

3 pg/ml and TGF-β1 0.05 ng/ml.
Data analysis. Data were expressed as mean ± SD.

Statistical analysis was performed using the two-tailed

Table 1. Clinical characteristics of patients with alcoholic liver and pancreas disease

Parameter 
Controls

n=33
Cirrhosis

n=22
P

�
ancreatitis

n=28

C
!

irrhosis
+ pancreatitis

n" =14

Age
Sex M/F
AST U/ml
ALT U/ml 
Lipase U/ml
α# -amylase U/ml 
GGT U/ml
T-bilirubin mg/dl
Albumin % of total plasma proteins
Cholesterol mg/dl
Leukocytes × 109

$
/

%
l

Neutrophils % of leukocyte total number

43 ± 13
30/3
<50
<50
<& 3
<32

10–100
<& 1

5
'
4–60

200–250
  4.5–10.0 

 45–65 

49 ± 15
20/2

9
�
9.3 ± 50.3

6
(
6.5 ± 41.1
5
'
.2 ± 3.3

8
)
7.0 ± 83.2

5
'
2.7 ± 42.7
3
*
.5 ± 4.8

5
'
4.0 ± 7.9 

162.8 ± 44.6 
9
�
.9 ± 6.0

 74 ± 11.1

44 ± 10
26/2

48.0 ± 39.1
31.8 ± 25.6
12.0 ± 16.4

157.6 ± 194.7
 53.1 ± 141.2

1.1 ± 0.9
60.8 ± 8.5 

205.2 ± 84.2 
11.3 ± 4.9 

 70.1 ± 17.5 

43 ± 11
12/2

173.0 ± 137.5
66.0 ± 42.1
20.8 ± 20.7

235.4 ± 233.6
62.9 ± 59.8
 6.8 ± 10.3
46.5 ± 3.2 
 128 ± 47.9
12.5 ± 5.9
7

+
6.3 ± 7.4
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M
,

ann-Whitney U test. Statistical significance was set
a� t p< 0.05.

Results

T
�

he patients with concomitant cirrhosis and pancre-
a� titis had significantly higher levels of TNF-α and IL-6
t

�
han those who had either alcoholic compensated cir-

r- hosis or chronic pancreatitis (Fig. 1). It seems likely
t

�
hat both types of the diseases contributed to the final

serum level of TNF-α, but the IL-6 level resulted large-
ly from pancreatitis. In contrast to the above findings,
t

�
he serum level of IL-8 was the highest in the sera of

p� atients with cirrhosis and lower in the sera of those
w� ith pancreatitis and concomitant cirrhosis and pancre-
a� titis (Fig. 1). However, it should be noted that the
d

�
ifferences were not statistically significant because of

large variations among the subjects. When TGF-β1
serum levels were examined, no differences between
c� ontrol and both groups of patients were seen. When
t

�
he serum level of IL-10 was estimated, patients with

Fig. 1. Levels of TNF-α# , IL-8 and IL-6 in the
s� era of patients with alcoholic compensated
c. irrhosis, chronic pancreatitis and concomi-
t

/
ant cirrhosis and pancreatitis. *Statistically

s� ignificant difference in comparison to con-
t

/
rol at p<0.05. **Statistically significant dif-

ference in comparison to the group with cir-
rhosis at p<0.05

A. Szuster-Ciesielska et al.: Cytokines in Alcoholic Cirrhosis and Pancreatitis 303



a� lcoholic liver cirrhosis had in their blood significantly
lower levels of IL-10 in comparison with control and
p� atients with pancreatitis or concomitant cirrhosis and
p� ancreatitis (Fig. 2).

Discussion

Several studies have indicated a correlation between
c� irculating levels of proinflammatory cytokines and
ALD progression during chronic ethanol consump-
t

�
ion11–13, 20–27, 29–31. The exact mechanism of liver injury

i
�
n ALD has not been defined, but much evidence sug-

g
 ests that acute and chronic ethanol consumption can
i

�
ncrease gut permeability to endotoxin and impair the

reticuloendothelial function of the liver4
0
. These changes

may increase plasma endotoxin concentrations. Since
e� ndotoxin is a major stimulus for the production of cy-
t

�
okines, increased serum levels of TNF-α and IL-6 are

t
�
he consequence of the phenomena mentioned above3

�
,

11–13, 16, 20, 25, 26, 46. Moreover, the association of ALD
w� ith increased TNF-α levels in plasma indicates that
t

�
his cytokine is a major mediator of the deletorious ef-
f

�
ect of ethanol on the liver. The cytokine acts directly

Fig. 2. Levels of IL-10 and TGF-β
1

 in
the sera of patients with alcoholic com-
pensated cirrhosis, chronic pancreatitis
and concomitant cirrhosis and pancre-
atitis. *Statistically significant difference
in comparison to control at p<0.05
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o
 n hepatocytes or indirectly by induction of adhesion
molecules and increases infiltration of neutrophils into
t

�
he liver25, 46. The highest levels of TNF-α were de-

t
�
ected in patients with alcoholic hepatitis. In cirrhosis

t
�
he levels of TNF-α were descibed to be lower2

�
4, and

some authors22 stated that increased TNF-α serum con-
c� entrations are connected with infections superimposed
o
 n cirrhosis. In our study none of the patients examined
had such infections and we agree with the data of
H

2
I

3
RSCH et al.22, because the TNF-α serum levels of our

p� atients with alcoholic compensated cirrhosis were not
significantly higher than those in the control group.

I
�
n alcoholic pancreatitis, increased TNF-α levels

w� ere detected in the acute but not the chronic form of
t

�
he disease8, 10, 32, 36. Our results also confirmed the fact

t
�
hat chronic alcoholic pancreatitis was not characterized

b
 
y significantly increased TNF-α serum levels. How-

e� ver, we can extend these findings that patients with
c� oncomitant alcoholic cirrhosis and pancreatitis had
significantly increased TNF-α levels.

P
4

atients with chronic pancreatitis had significantly
h

�
igher levels of IL-6 in comparison to controls and

p� atients with alcoholic cirrhosis. IL-6 was detected as
a� n excellent severity marker of acute pancreatitis 48 h
a� fter the onset of the disease, but later in the course of
p� ancreatitis its role as disease severity marker disap-
p� ears19, 38. The results of our study indicate that in the
sera of patients with chronic pancreatitis and, espe-
c� ially, in the sera of patients with concomitant liver
c� irrhosis and pancreatitis, the level of IL-6 was high.
T

�
he increased IL-6 levels were rather connected with

p� ancreas injury and not liver dysfunction.
I

�
n our study we also examined the serum level of

IL-8 and found it in increased levels in patients with
a� lcoholic cirrhosis, alcoholic pancreatitis and in the sera
o
 f patients with concomitant cirrhosis and pancreatits,
b

 
ut the differences compared to the control were not

statistically significant because of large individual dif-
f

�
erences. It seems likely that the IL-8 level is rather

linked to an acute inflammatory process and its level is
e� specially high in alcoholic hepatitis and acute pancre-
a� titis7

5
, 18, 21, 23, 39, 44. In cirrhosis and chronic pancre-

a� titis, increased IL-8 level can be rather connected with
e� xacerbation of the diseases, which can occur in some
p� atients and which resulted in large differences within
t

�
he group examined.

As overproduction of proinflammatory cytokines
c� an be connected with a defect in the production of
i

�
nhibitory cytokines such as IL-10 and TGF-β14, 15, we

a� lso examined the serum levels of these cytokines in
p� atients with alcoholic liver and pancreas disease. The
results showed that there were no differences in the

l
6
evels of TGF-β1 measured in the sera of patients with

c� hronic pancreatitis, compensated alcoholic liver cir-
rhosis and with concomitant injury of both organs.
H

2
owever, IL-10 production was significantly decreased

in patients with alcoholic cirrhosis and comparable to
t

�
he control group in other groups of patients. As the

b
 
alance between proinflammatory and antiinflamma-

t
�
ory cytokines is very important for the function of the

immune system, we can speculate that even in patients
w� ith cirrhosis, in whom no significant increase in proin-
flammatory cytokines was detected, a disturbance of
t

�
he immune system occurs. Also patients with concomi-

t
�
ant cirrhosis and pancreatitis, who had a normal level

o
 f IL-10 as antiinflammatory cytokine, had increased
l

6
evels of IL-6 and TNF-α. An imbalance between

p� roinflammatory/antiinflammatory signals in the organ-
ism causes dysregulation of the immune response and
injury to organs in which the inflammatory processes
t

�
ake place. Similar observations were reported by other

a� uthors27, who found that blood monocytes of patients
w� ith alcoholic cirrhossis exhibited a defect in LPS-stim� u-
l

6
ated IL-10 production. They concluded that this defect

w� as responsible for TNF-α overproduction in LPS-sti-
mulated monocytes.

N
7

ormal TGF-β levels found in our study did not
c� onfirm the results of other authors, who detected over-
p� roduction of this cytokine in pancreas1, 17, 42, 45 and in
liver5

8
, 29, 30 tissue. One possible explanation for this

p� henomenon is that TGF-β produced locally is rapidly
b

 
ound by stellate and other cells in the liver or pan-

c� reas, so its overproduction is not reflected by an in-
c� reased level of this cytokine in the blood.

I
�
n summary, the results of the present study indicate

t
�
hat the cytokine pattern in the sera of patients with

c� oncomitant liver cirrhosis and pancreatitis is charac-
t

�
erized by increased levels of two proinflammatory cy-

t
�
okines: TNF-α, whose concentration seems to be in-

fluenced by both liver and pancreas injury, and IL-6,
w� hich seems to be rather connected with pancreas in-
j

9
ury. Increased levels of IL-8, which were detected in

t
�
he sera of patients with cirrhosis, pancreatitis and con-

c� omitant cirrhosis and pancreatitis, were rather associ-
a� ted with exacerbation of the disease process, which
o
 ccurred only in some of the patients. No significant
c� hanges in the levels of IL-10 or TGF-β were detected
in the sera of patients with chronic pancreatitis and
c� oncomitant cirrhosis and pancreatitis, while in those
w� ith cirrhosis, significantly decreased levels of IL-10
w� ere found. This means that a significant imbalance
b

 
etween proinflammatory/antiinflammatory signals is

p� articularly characteristic of alcoholic liver cirrhosis
a� nd concomitant cirrhosis with pancreatitis.
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