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Comparison of ranson criteria with paraoxonase, oxidative
stress index and CRP in patients with acute pancreatitis

Meral Sozen', Murat Suher?

ABSRACT

Objective: We aimed to compare paraoxonase levels, total antioxidant levels, total oxidant
levels, oxidative stress index between Ranson score and C-reactive protein levels in acute
pancreatitis.

Methodology: Thirty two patients were included in the study. Their Ranson scores were recorded
upon arrival at the hospital and at the 48th hour. During the recovery period (6th week), CRP,
paraoxonase and oxidative stress index levels were simultaneously checked.

Results: Mean first ranson score of patients were 1.4+1.4, mean paraoxonase levels of
patients paraoksonaz were 176.5+108, and mean CRP levels of patients were 49+51. When
the paraoxonase levels of the patients with systemic diseases and patients without systemic
diseases were compared, no difference was detected in the arrival levels of paraoxonase, while
differences were observed in paraoxonase-1l (182.3 + 38.5, 192 + 28.2) and paraoxonase-Ill (158
+28.7, 230.9 £ 33.1) levels. However, this was not statistically significant. A positive correlation
was observed among patients CRP, paraoxonase levels and oxidative stress index and Ranson
criteria.

Conclusion: Paraoxonase and oxidative stress index can be used as new parameters for
predicting clinical outcome of acute pancreatitis.
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INTRODUCTION

Acute pancreatitis is a disease which has no
special treatment and is characterized by the
damage of the activated, by whatever reason,
enzymes in pancreas to the peripheral tissue and
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pervasive inflammation. In humans, acute and
chronic pancreatitis with different etiologies,
oxidative stress is important in the development
and progression of the disease.’

During acute pancreatitis, platelet activating
factor, bradykinin, complement, free oxygenradicals
(FOR) and cytokines are released from acinar cells
of pancreas, capillary endothel, mast cells.? When
the balance between production and elimination
of free radical is broken oxidative stress develops.?
Development of oxidative stress in critically ill
patients is associated with poor prognosis.* In acute
pancreatitis, lipid peroxidation increases and there
is a correlation between oxidative stress and severity
of pancreatitis.’ Cellular lipid peroxides hydrolyze
LDL by human serum paraoxonase (PON) and
reduce their uptake of macrophages.® A standard
parameter to define the redox status was not found.
Therefore, potential representative parameters of
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anti-oxidant and oxidizing biomolecules must be
examined.”

Total Oxidant Capacity (TOC) that can be taken
directly outside the body or might be generated
during reactions in the body. Total peroxide, serum
oxidant activity is synonymous with the molecules
of reactive oxygen® Total Antioxidant Capacity
(TAC) is the defense mechanism of the body against
to oxidative stress consisting of a variety of sub-
stances such as enzymes and vitamins. Prevents the
formation of free radicals, and repair cell damage.’

Oxidative Stress Index (OSI) is calculated by
dividing Total Oxidant Capacity (TOS) / Total
Antioxidant Capacity (TAC)" which when high
indicates that oxidative stress has increased.’'?
Effects of free radicals on lipids cause peroxidation,
on proteins cause change of structure and function,
to carbohydrates cause various diseases”, to DNA
cause a mutation and cell death.™

Paraoxonase is an enzyme involved in the hy-
drolysis of organophosphates. There are three
genotypes. Paraoxonase 1 Paraoxonase 2 Paraoxo-
nase 3 Paraoxonase 1 (PON-1) is an enzyme which
is mainly synthesized in the liver. PON-1 circulates
in the blood bound to HDL and delays or prevents
the oxidation of LDL." In many organs, tissues and
serum PON-1 is present.’® Serum PON-1 activity
is decreased in clinical conditions associated with
low high-density lipoprotein cholesterol (HDL-
C), increased lipid peroxidation and low-grade
chronic Inflammation.” Enzyme activity decrease
with increasing age. PON-1 enzyme activity is in-
fluenced by genetic and environmental factors,
different populations and different intervals."® In
recent years, enzyme activities were determined in
several diseases because of the antioxidant effects.”
In some cases, increase in oxidants and decrease in
antioxidants are unavoidable. As a result, oxidative
stress cause more than 100 disease.?

It may be valuable to measure free radicals
to predict the severity of acute pancreatitis.?? In
this study, we aimed to compare the levels of
PON, TOC, TAC, OSI with Ranson scores and C
reactive protein (CRP) levels measured in three dif-
ferent phases: at the beginning of the disease, 48th
hour and 6th week of the recovery period.

METHODOLOGY

Ethical committee approval was obtained for
this study. In this prospective study, we have
examined 32 patients admitted to our hospital that
are of age between 28-85, have no known renal
failure, their high level amylase and lipase cannot
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be associated to any other reason, have classical belt
type abdominal pain, less than 6 hours has passed from
the beginning of their abdominal pain. The patients were
assessed in terms of their glucose, white cells, lactic
dehydrogenase (LDH), alanine transaminase (ALT),
aspartate transaminase (AST), alkaline phosphatase
(ALP), gamma glutamyl transferase (GGT), lipid
profile (total cholesterol, low-density lipoprotein (LDL),
high-density lipoprotein (HDL), triglyceride (TG),
C-reactive protein (CRP), amylase, lipase, urea (BUN),
creatinine levels on the admission, and in terms of their
hematocrit, blood urea nitrogen (BUN), calcium levels,
partial pressure of oxygen, base deficit and fluid deficit
at the 48th hours of the admission. Ranson criterias were
calculated and complications that emerged recorded.
Ten cc. serum samples were taken from patients to
the tubes for the measurement of TAC, TOC, PON at
the application (TAC1, TOC1, PON), TAC2, TOC2,
PON 1II at the 48th hours and TAC3, TOC3, PON
III at the 6th week. These tubes were kept at the room
temperature for two hours and then centrifuged and
kept at -80 C. OSI was calculated. TAC levels were
measured spectrophotometrically by a fully
automated method in an automated analyzer which
is developed by Erel.’” TOC levels were measured by
a fully automated calorymetric method which
is developed by Erel?? Abdomen USG, abdomen
tomography -if necessary- and MRCP (magnetic
resonance cholangiopancreatography) were done
for all patients at the application.

The data collected were analyzed using the
program SPSS 16. It was tested whether the data
distribution was normal or not, by Smirnov-
Kolmogorov test. The results that were obtained
after definitive statistical analysis were expressed
as mean * standard deviation (interval: minimum-
maximum) or numerically (percentage). While
independent sample, t-test was used to compare
parametric variables pertaining to two different
groups, Mann-Whitney-U test was used to compare
the non-parametric variables. One-way ANOVA
test was used to compare the parametric variables
pertaining to multi-groups. In case of p values less
than 0.05, were considered statistically significant.

RESULTS

Ten of the 32 patients were male (31.3%) and 22
were female (68.8%). Mean age of the cases was 51.4
1 19.4 years (20-85 years). Mean ages of female and
male cases (56.7 + 18.9 years and 49.1 £19.5 years
respectively) were statistically similar (p=0.308).

When the paraoxonase levels of the patients
with systemic diseases and patients without
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Table-I: Patients PON TAK TOS OSI Values.

Admission 48th hour Recovery period (6th week)
PON U/ml 176.5+108* 188.9+120.1** 198.3£96.8***
TAK mmol Troloks denk/L 1.9+0.8 1.7+0.4 1.9+0.3
TOS mikromol H202 denk/L 17.1£14.8 12.6£7.9 19.3£22.4
OSI Arbitrary unit) 1.0£0.9 0.8+0.4 0.9+0.9

*Difference between levels of paraoxonase at application and recovery period are statistically significant.
** Difference between levels of paraoxonase at 48th hour and recovery period are statistically significant.
*** Difference between levels of paraoxonase at application and 48th hour are not statistically significant.

systemic diseases were compared, no difference
was detected in the arrival levels of paraoxonase,
while differences were observed in paraoxonase-II
(182.3 £ 38.5, 192 + 28.2) and paraoxonase-III (158
+ 28.7, 230.9 £ 33.1) levels. However, this was not
statistically significant.

According to Ranson criteria, the patients had
a mean of 0.9 = 0.9 points (interval: 0-5 points) as
preliminary Ranson score. There was no statistical-
ly significant difference between male and female
patients in terms of preliminary Ranson assessment
(1.0 £ 0.8 points and 0.8 = 0.9 points respectively,
p=0.644). In the assessment based on the Ranson
criteria looked at the 48th hour, it was observed
that the same cases had 1.4 + 1.4 points (interval:
0.6 points) as their mean. Likewise, there was no
statistically significant difference between female
and male patients according to the Ranson assess-
ment after the treatment (1.2+1.2 points vs. 1.9+ 1.8
points respectively, p=0.297).

A statistically significant and positive correlation
was observed between the ages of the cases and the
levels of CRP (r=0.369, p=0.038). There was a sig-
nificant, but negative correlation between the age
and TOC 3 and OSI 3 values. (p=0.010 and p=0.006)
There were positive correlations between the Ran-
son score and CRP at the admission of the patient,
and between the 48™ hour Ranson score and OSI 2
values, too. (p=0.025 and p=0.027 respectively)

There was a positive correlation between the
Ranson score calculated after the clinic follow up
and CRP concentrations. (r=0.690, p=0.001) A sig-
nificant, but negative correlation was identified be-
tween the Ranson score calculated at the 48th hour
and PON II values (p=0.030). CRP levels and TAC
1 levels were also directly and significantly corre-
lated with each other (p=0.001).

There was a positive and significant correlation
between the paraoxonase values and paraoxonase
I1I values at the beginning of the disease (p=0.001).
However, a positive and significant correlation
was identified also between paraoxonase II and
paraoxonase III values pertaining to the cases
studied (p=0.001).
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There was a positive and significant correlation
between TAC 1 and TAC 3 values (r=0.502,
p=0.029). Besides, there was a significant and
positive correlation between TAC 2 and TAC 3
values. (r =0.570, p=0.011)

It was observed that TAC 3 values changed
significantly according to the complications
(p=0.029). According to that, compared to the cases
in which there was no complication stemming from
acute pancreatitis, TAC 3 values pertaining to the
cases in which there were complications stemming
from acute pancreatitis were higher significantly
(1.9£0.3 vs. 2.5 £0.1, p=0.009). (Table-I).

DISCUSSION

There are 11 criterias used in the Ranson scoring
system. Five criterias are used to determine the
degree of necrosis at admission. Score is correlated
with mortality. Average scores are 1.6, 2.4 and 5.6
respectively in mild pancreatitis, severe pancreatitis
and lethal pancreatitis.?> In our study, average
Ranson score was 2.3 in mild pancreatitis without
complications and 4.3 in acute pancreatitis with
complications. Limitations of the Ranson scoring
are that it can only be completed after 48 hours. Due
to the application difficulties in the other scoring
systems and necessity of invasive monitoring used
in acute pancreatitis, there are studies aiming to
find new scoring systems.?

In one study, 143 patients with a diagnosis of
acute pancreatitis with the Ranson scoring system
grades a significant relationship between the devel-
opments of complications was noted.* In our study,
a positive correlation was found between the inci-
dence of complications and Ranson score. TAC 3
values were significantly changed by the developed
complications. (p = 0.029).

In an experimental study by Franco-pons et al,
acute pancreatitis was inducted in 36 rats. Serum
paraoxonese levels of these rats were evaluated
just after the induction and 18 h after the induc-
tion. They found a decrease in paraoxonase levels
compared to the initial levels.”® Also Unal et al.



found lower levels of PON in acute pancreatitis ac-
cording to control group.?® Many factors other than
acute pancreatitis can affect alterations in paraoxo-
nase levels. Feeding habits, vitamin use, smoking,
obesity, anemia, diabetes, coronary artery disease,
thyroid diseases and helicobacter pylori are among
these factors. In our cases, there were no significant
difference between PON values of admisson, 48®
hour and 6 week, (p = 0.58). However, there was a
positive correlation between the attack and disease-
free period. A positive correlation between levels of
paraoxonase with Ranson score is important. In our
patients, there were positive correlations between
PON levels and total cholesterol, HDL cholesterol.
After evaluation of OSI, we found a significant
negative correlation between CRP levels and
recovery period OSI values in the patients.
Existence of positive correlation between increasing
CRP levels secondary to developed inflammation
and OSI and decrease of OSI values after recovery
period were expected results but lack of significant
difference between the beginning and the 48" hour
of hospitalization in the patients is a remarkable
result. Previous studies enabled making global
evaluations about oxidative stress level by using
glutathione peroxidase and malondialdehyde level
measurements.

In conclusion, our findings indicate that
paraoxonase and OSI can be set as new parameters
to predict the prognosis of acute pancreatitis.

REFERENCES

1. Adler G, Kern HF, Schele GA. Experimental models and
concepts in acute pancreatitis. In Go VLW, Gardner JD
Brooks FP, Lebenthal E, DiMango EP, Sheele GA eds. The
Exocrine Pancreas: Biology, Pathobiology and Diseases.
New York. Raven;1986:407-421.

2. Qi W, Tan DX, Reiter R], Kim SJ, Manchester LC, Cabrera
J et al. Melatonin reduces lipid peroxidation and tissue
edema in cerulean induced acute pancreatitis in rats. Dig
Dis Sci. 1999;44(11):2257-2262.(not found)

3. Halliwell B. Reactive oxygen species in living systems
source biochemistry and role in human disease. Am ]
Med. 1991;91(Suppl 3 C):14-22.

4. RothE, Manhart N, Wessner B. Assesing the antioxidative
status in critically ill patients. Curr Opin Clin Nutr Metab
Care. 2004;7(2):161-168.

5. Park BK, Chung JB, Lee JH, Suh JH, Park SW, Song SY,
et al. Role of oxygen free radicals in patients with acute
pancreatitis. World ] Gastroenterol. 2003;9(10):2266-2269.

6. Fuhrman B, Volkova N, Aviram M.O. Oxidative
stress increases the expression of the CD36 scavenger
receptor and the cellular uptake of oxidized low-density
lipoprotein in macrophages from atherosclerotic mice:
protective role of antioxidants and of paraoxonase.
Atherosclerosis. 2002;161(2):307-316.

7. Redl H, Schlag G. Cytokines in severe sepsis and septic
shock. Clin Chem Lab Med. 1999;37(8):133-142.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

Pak J Med Sci

Oxidative Stress Index in Acute Pancreatitis

Erel O. A novel automated method to measure total
antioxidant response against potent free radical reactions.
J Clinical Biochemistry. 2004;37(2):112-119.

Erel O. A new automated colorimetric method for
measuring total oxidant status. ] Clinical Biochemistry.
2005; 47(5):119-129.

Aviram M, Rosenblat M, Scott B, Erogul ], Sorenson R,
Bisgaier CI, et al. Human serum paraoxonase (PON 1)
is inactivated by oxidized low density lipoprotein and
preserved by antioxidants. Free Rad Biol Med. 1999;26(7-
8):892-904.

Harma M, Erel O. Oxidative stress in women with
preeclampsia. Am ] Obstet Gynecol. 2005;192(2):656-657.
Harma M, Erel O. Measurement of the total antioxidant
response in preeclampsia with anovel automated method.
Eur ] Obstet Gynecol Reprod Biol. 2005;118(1):47-51.
Burton G, Traber M. Antioxidants action of carotenoids.
J Nutr. 1989;119:109-111.

Apperlos S, Borgstr A. Incidence, etiology and mortality
rate of acute pancreatitis. British ] Gastroenterol.
1999;86(4):465-470.

Schrader C, Rimbach G. Determinants of paraoxonase
1 status: genes, drugs and nutrition. Curr Med Chem.
2011;18(36):5624-5643.

Maron DJ, Ridker PM, Pearson TA, Grundy SM.
Dyslipidemia, other risk factors and the prevention of
coronary artery disease. In: Fuster V, Alexander RW,
O’Rourke R. Hurt’s The Heart 10th edn. McGraw-Hill
Companies. USA 2001;1131-1160.

Rasic-Milutinovic Z, Popovic T, Perunicic-Pekovic
G, Arsic A, Borozan S, Glibetic M. Lower serum
paraoxonase-1 activity is related to linoleic and
docosahexanoic fatty acids in patients with type 2
diabetes. Arch Med Res. 2012 Jan 2. [Epub ahead of print]
Heijmans BT, Wetendorp RGJ, Lagaay AM, Knook DL,
Kluft C, Slagboom PE. Common paraoxonase gene
variants, mortality risk and fatal cardiovascular events
in elderly subjects. Atherosclerosis. 2000;149(1):91-97.
Mackness B, Durrington PN, Mackness MI. Human
serum paraoxonase. Gen Pharm. 1998;31(3):329-336.
Harma M, Erel O. Oxidative stress in women with
preeclampsia. Am ] Obstet Gynecol. 2005;192:656- 657.
(repeated)

RS Que, LP Cao, GP Ding, JA Hu, K] Mao, GF Wang.
Correlation of nitric oxide and other free radicals with
the severity of acute pancreatitis and complicated
systemic inflammatory response syndrome. Pancreas.
2010;39(4):536-540.

Demir K. Pankreas ve pankreas hastaliklar1. Biiytikoztiirk
K ed. ic hastaliklari.1st ed. Istanbul, Nobel tip kitabevi,
2007; s 943-51. (In Turkish)

Wu BU, Johanness RS, Sun X, Tabak Y, Conwell DL,
Banks PA. The early prediction of mortality in acute
pancreatitis: a large population-based study. Gut.
2008;57(12):1698-1703.

Ocampo C, Silva W, Zandalazini H, Kohan G, Sanchez
N, Oria A. Pleural effusion is superior to multiple factor
scoring system in predicting acute pancreatitis outcome.
Acta Gastroenterol Latinoam. 2008;38(1):34-42.
Franco-pons N, Marsillach J, Joven ], Camps ], Closa
D. Serum paraoxonase undergoes inhibition and
proteolyisis during experimental acute pancreatitis. J
Gastrointest Surg. 2008;12(5):891-899.

Unal E, Uzun H, Kusaslan R, Dogan M, Genc H, Gunes
P, et al. Serum paraoxonase (a high-density lipoprotein-
associated lipophilic antioxidant) activity and lipid
profile in experimental acute pancreatitis. Pancreas.
2005;31(1):84-87.

2012 Vol.28 No.5 www.pjms.com.pk 873



