J Clin Pathol 1990;43:403-405

403

Oxygen derived free radicals in patients with
chronic pancreatic and other digestive diseases

Abstract
To ascertain modifications in the activation products derived from oxygen free
radicals in patients with chronic pancreatic and extra-pancreatic diseases,
lipid peroxide activity was measured in
the sera of 40 control subjects, 28 patients
with pancreatic cancer, 49 with chronic
pancreatitis, and 53 with extra-pancreatic diseases. In 142 of the subjects,
elastase 1, amylase, and pancreatic isoamylase activities were also determined.
Increased lipid peroxide activities were
found in some patients with both chronic
pancreatic and extra-pancreatic diseases.
Patients with chronic pancreatitis studied during relapse had higher activities of
lipid peroxides than those without active
disease. No difference was found between
the values in patients with pancreatic
cancer with liver metastases and those
without. Correlations were found between lipid peroxides and both amylase
and pancreatic isoamylase activities; no
correlation was detected between lipid
peroxides and elastase 1. In benign biliary
tract disease a correlation was detected
between lipid peroxides and alanine
aminotransferase and alkaline phosphatase activities. In all patients, however, a
correlation was found between alkaline
phosphatase and lipid peroxide activities.
It is concluded that activation of oxygen
derived free radicals occurs in chronic
pancreatic as well as in extra-pancreatic
disease; it seems to reflect the degree of
inflammation.
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The role of oxygen derived free radicals in the
pathogenesis of acute pancreatitis has recently
attracted attention.'2 Produced principally,
although not exclusively, by leucocytes,3
oxygen derived free radicals act as mediators in
inflammation by producing various noxious
effects due to the changes in cell membrane
phospholipids, with consequent changes in cell
permeability.45 Other toxic effects include
damage to nucleic acids and proteins.6 The
evidence for an active role of these toxic
compounds in mediating acute pancreatic
damage has been obtained by observing that
catalase and superoxide dismutase infusion
have a protective effect in experimental models
of acute pancreatitis.' Both enzymes play a part
in the metabolism and scavenging of oxygen
derived free radicals; their administration
should prevent the accumulation of free
radicals in tissues.

An increase in mixed function oxidasesenzymes that are involved in the hepatic
metabolism of toxic substances, and which
produce free radicals-has been found in
patients with chronic pancreatitis.7 It has
therefore been suggested that the activation of
oxygen derived free radical products might
have a role in the pathogenesis of chronic
pancreatitis.59
All the above studies have indicated that
oxygen derived free radicals may be involved in
the pathogenesis of pancreatic diseases, but to
date there are no studies on the amount of free
radicals activated during the course of different
chronic pancreatic diseases.
We investigated serum variations in the
activation products of oxygen derived free
radicals such as lipid peroxides in patients with
chronic pancreatic diseases and compared them
with values obtained in the sera of patients with
other gastrointestinal diseases. We also wanted
to determine whether there was any association
between free radical activity and pancreatic
damage or other pathological findings.
Methods
One hundred and seventy subjects were
studied: the control group comprised 40 (29
men, 11 women, age range 19-66 years),
either healthy members of the medical staff or
blood donors. Twenty eight patients had
pancreatic cancer of duct cell origin (12 men,
16 women, age range 28-76 years), which
had been histologically confirmed'" in
intraoperative or necropsy specimens; 16 had
liver metastases. Forty nine had chronic pancreatitis (45 men, four women, age range 27-83
years), diagnosed on the basis of the clinical
picture and on the positive findings for at least
two of the following: abdomen x-ray pictures
for pancreatic calcifications, ultrasonography,
computed tomography, endoscopic retrograde
pancreatography: 19 patients were studied during a relapse. Fifty three had extra-pancreatic
diseases (32 men, 21 women, age range 35-78
years), diagnosed on the basis of the clinical
picture and appropriate radiological or histological findings or a combination. Of these,
eight had extra-pancreatic malignancies
(primary liver cell cancer n = 3; duodenal
lymphoma n = 1; colorectal carcinoma n = 1;
carcinoma of the gallbladder n = 1; carcinoma
of the hepatic hilus n = 1; carcinoma of the
thyroid gland n = 1). Twenty had benign liver
diseases (liver cirrhosis n = 14; liver
steatofibrosis n = 2; liver angioma n = 2;
chronic hepatitis n = 2). Fifteen had benign
biliary tract diseases (gallstones n = 7; benign
stenosis of the papilla of Vater n = 3; cholan-
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patients a negative correlation was found between lipid peroxides and the white cell count
(r = -04218,p < 0-01).
When the patients were considered together,
significant correlations were found between
lipid peroxide values and amylase (r = 03314,
p < 0-001) and between lipid peroxides and
pancreatic isoamylase (r = 0-2757, p < 0 05).
No correlation was found between lipid peroxide and elastase 1 (r = 0 1248, p = NS).
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2; choledocholithiasis n = 1;
of the gallbladder n = 1; sclerosing
cholangitis n = 1). Ten had benign gastrointestinal disease (duodenal ulcer n = 3; irritable colon n = 2; Crohn's disease n = 2;
coeliac disease n = 1; diverticulosis of the
colon n = 1; hiatus hernia n = 1).
Serum lipid peroxides were measured according to Yagi's method,"1 which fluorimetrically
determines the reaction occurring between
lipid peroxidation products and thiobarbituric
acid (TBA). In 142 subjects elastase 1 and total
and pancreatic isoamylase were assayed by the
following procedures: radioimmunoassay technique (Abbott); Rauscher's method12; and pancreas specific monoclonal antibody assay.13
Data were evaluated by analysis of variance
(Anova one way), Bonferroni's test for pairwise
comparisons,'4 and Student's t test.
n

=

empyema

Results
Figure 1 specifies the individual lipid peroxide
values in the material studied; the table reports
the mean (SEM) values and the statistical
analysis of lipid peroxide concentrations.
Figure 2 shows the results for the three
pancreatic enzymes. No significant differences
were detected between the lipid peroxide concentrations of patients with pancreatic cancer
with metastases and those without liver (t =
134, p = NS). Patients with chronic pancreatitis studied during a relapse had higher
lipid peroxide concentrations than those without active disease (t = 2 86, p < 0-0 1). In these
Serum lipid peroxidation products
Lipid peroxidation products (nmol/ml)
No
Control subjects
Pancreatic cancer
Chronic pancreatitis

Extra-pancreatic malignancy
Benign liver diseases
Benign biliary tract diseases
Benign gastrointestinal diseases
Total

40
28
49
8
20
15
10
170

Analysis of variance f = 3 06, p < 0 01.
Bonferroni's test *p < 0 01 compared with control subjects.

Mean

SEM

3 85

0-15
0 20
0-20
0-52
0-31
0 50
0-63

4-81*
4.43*
5-00
4-53

4.81*
5-51*

Positive correlations were also found
between the reciprocal transformation of
creatinine values and lipid peroxides in
patients with pancreatic cancer (r = -0 5333,
p < 0 01), with benign biliary tract diseases
(r = -0 9095, p < 0 01), and with
gastrointestinal disease (r = -0 7642,
p < 005). In patients with benign biliary tract
disease a relation was found between lipid
peroxides and alanine-aminotransferase
(ALT) (r = 069l1, p < 0-01) and with alkaline
phosphatase (r = 0 5412, p < 0-05).
In all patients a correlation was found between alkaline phosphatase activity (ALP) and
lipid peroxide concentration (r = 0-3745,
p < 0 001).

Discussion
Lipid peroxide concentrations were measured
in our subjects to quantitate indirectly the
activation products of oxygen derived free
radicals. Lipid peroxides were found in healthy
subjects, suggesting that oxygen free radicals
are also produced in the normal state, probably
as a consequence of normal metabolic and
catabolic processes.
Increased lipid peroxide concentrations were
found in some patients with both chronic
pancreatic or extra-pancreatic diseases,
indicating that there is a non-specific overproduction of free radicals in some phases of
the disease. In our patients, however, we did
not observe pronounced variations in lipid
peroxide concentrations, probably because of
their clearance and the dilutional effect of
circulation.
Our study suggests that there is an obvious
association between the inflammatory state of
various organs during different diseases and
the amount of lipid peroxides detected. This
applies to both chronic pancreatic and extrapancreatic diseases. In chronic pancreatitis
higher lipid peroxide values were found in
patients with active inflammation, as evidenced
by biochemical and clinical investigations. In
patients with chronic pancreatic diseases
correlations were found between lipid peroxide
concentrations and amylase and isoamylase
activities. In patients with pancreatic cancer
lipid peroxide values showed no variations,
even if the tumour was metastatic. This suggests that in pancreatic neoplasia peritumoral
cell inflammation has an important role in
increasing serum lipid peroxide concentrations. This is compatible with our failure to
find any correlation with elastase activity. The
latter does not present the same variations as
amylase, depending, at least in part, on different pathophysiological mechanisms. Sur-
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Figure I Individual
values of serum lipid
peroxide concentrations.
Continuous line represents
the upper normal limit
(mean + 2 SD of our
controls). 0: chronic
pancreatitis studied during
a relapse; A: metastatic
pancreatic cancers.

Oxygen derivedfree radicals in pancreatic and other digestive diseases

Figure 2 Individual
values of serum elastase 1,
amylase, and pancreatic
isoamylase arthritis.
Continuous lines represent
upper limits of normal. 0:
chronic pancreatitis
studied during a relapse:
A: metastatic pancreatic
cancers.
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