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SUMMARY

Background: Acute pancreatitis is a multifactorial pathology with
involving of genetic factors. The most researchers focus their
attention on the polymorphism of some candidate genes of acute
or chronic pancreatitis: PRSS1 (R122H), SPINK1 (N34S) or
CFTR (delF508C); but do not pay enough attention to the 
influence of immune system because of the polymorphism of
genes IL-1β, IL-4, IL-6, TNF-α and others.
Methods: The evaluation of cytolysis syndrome was performed by
determining the AST and ALT activity. The De Ritis Ratio 
was also calculated, as one of the additional portal factors of 
pancreatic aggression. Molecular genetic studies have being 
performed on 101 patients and included the definition of 
polymorphic variants of four genes: IL-4 (C-590T), TNF-α
(G-308A), PRSS1 (R122H) and CFTR (delF508).
Results: The distribution of genotypes among examined patients
and healthy people was as follows: the gene PRSS1 (R122H) in
all groups was represented by GG-genotype (100%); gene CFTR
(delF508) – in 3 persons with NM-genotype (2.97%) and 98 with
NN-genotype (97.03%), in the group of healthy people were met
only NN carriers; gene TNF-α (G-308A) – by patients with 
GG-genotype (81.19%) and GA-genotype (18.81%); the gene 
IL-4 (C-590T) among patients was represented in 58 (57.43%)
patients by CC-genotype, in 34 (33.66%) – by CT-genotype, in 9
(8.91%) – by mutation TT-genotype, among healthy – in 26
(65%), 11 (27.5%) and 3 (7.5%), respectively (χ2<1.0, p>0.05).
In patients with acute edematous pancreatitis generally in the 
T-allele carriers (TC- and TT-genotype) of gene IL-4 AST 
activity exceeded that of the owners of CC-genotype 2.03
(p=0.005) and 2.77 times (p=0.011) respectively. ALT activity
was also generally higher among the owners of T-allele gene IL-4
than in patients with genotype CC 1.77 (p=0.009) and 2.33
times (p=0.008).

RÉSUMÉ
Association des gènes IL-4 (C-590T), le TNF-α (G-308A), PRSS1
(R122H) et CFTR (DELF508C) avec l’activité du syndrome 
cytolytique chez les patients atteints de pancréatite aiguë oedémateuse

Introduction: La pancréatite aiguë est un trouble multifactoriel
lié à des facteurs héréditaires. La plupart de chercheurs se con-
centre sur le polymorphisme des gènes candidats de pancréatite
aiguë ou chronique: PRSS1, SPINK1 ou CFTR, et ne prennent
pas assez en compte l'influence du système immunitaire par le
polymorphisme des gènes IL-1β, IL-4, IL-6, TNF-α et d'autres.
Méthodes: L'évaluation du syndrome de cytolyse est effectuée par
la détermination de l'activité d'AST et d'ALT. On a calculé aussi
le coefficient de Ritis comme l'un des facteurs portals 
supplémentaires d'agression pancréatique. Les études de génétique
moléculaire effectuées aux 101 patients contenaient la 
détermination du polymorphisme des gènes: IL-4: (C-590T),
TNF-α (G-308A), PRSS1 (R122H) et CFTR (delF508).
Résultats: La distribution des génotypes chez les patients examinés
et saines comme suit: d’après le gène PRSS1 (R122H) on a 
trouvé dans tous les groupes le GG-génotype (100%); par le gène
CFTR (delF508) - 3 personnes NM-génotype (2.97%), chez 98 -
NN-génotype (97.03%), chez le groupe de personnes saines on a
rencontré que de NN porteurs; par le gène TNF-α (G-308A) -
chez (81.19%) de patients le GG-génotype, chez (18,81%) de 
personnes le GA-génotype; par le gène IL-4 (C-590T) parmi les
patients on a trouvé 58 (57.43%) de patients avec le génotype CC,
34 (33.66%) - avec le génotype CT, 9 (8.91%) - avec le génotype
TT de mutation, parmi le personnes saines - 26 (65%), 11
(27.5%) et 3 (7.5%), respectivement (χ2<1.0, p>0.05). L’activité
AlAT généralement était aussi plus élevée chez les personnes avec
le gène T-d’allèle IL-4 que chez les patients avec le génotype CC
à 1.77 (p=0.009) et de 2.33 fois (p=0.008).
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INTRODUCTION

AA
cute pancreatitis (AP) is one of the most
wide-spread diseases of the digestive system,
which is difficult enough to recognize and

diagnose on time (variety of clinical manifestations, labile
biochemical parameters, the ambiguity of instrumental
studies results at the beginning of the disease, etc.). In
addition, AP is a multifactorial pathology with involving
both genetic and environmental factors. Therefore, the
study of genetic mechanisms in the pathogenesis of the
development of AP and exacerbated chronic pancreatitis
(ECP) is a promising direction of scientific research. 
However, most researchers focus their attention on the
polymorphism of some candidate genes of AP or ECP:
gene synthesis protease, serine, 1 (trypsin 1) PRSS1
(R122H), serine peptidase inhibitor, Kazal-type 1 SPINK1
(N34S), or cystic fibrosis transmembrane conductance 
regulator CFTR (delF508C) [1-5]. The powerful mecha-
nism of involving the immune system in the pathogenesis
of AP and ECP on systemic, cellular and molecular levels,
and the influence of inflammatory mediators (tumor
necrosis factor alpha (TNF-α), heat shock proteins Hsp60
and Hsp70, interleukin 6 and 1-β, etc.) to enhance
autoactivation trypsin and the creation of the conditions
to reduce its autolysis in pancreatic tissues is not taken
into consideration and that necessitated the further
research in this direction. In addition, the questions of the
influence of polymorphisms of genes IL-1β, IL-4, IL-6,
TNF-α and others on the clinical course of AP and ECP,
the activity of enzyme systems of pancreas, liver, changes
of lipid metabolism, etc. remain insufficiently studied,
although the similar research of the inflammatory diseases
of other organs and systems is being performed [6-13].

The purpose of this study is to evaluate the changes of
certain biochemical parameters of the cytolysis syndrome in
patients with AP and ECP depending on the polymorphism
of IL-4 (C-590T), TNF-α (G-308A), PRSS1 (R122H) and
CFTR (delF508C) genes, etiologic factors and gender.

MATERIAL AND METHODS

The study involved patients with AP and ECP, admitted

to the emergency hospital of Chernivtsi during the last
five years. The screening and diagnosis of AP were carried
out according to the current order of the Ministry of
Health of Ukraine [14] and the recommendations of the
European Societies of diagnosis and treatment of acute
pancreatitis [15-17].

181 patients with AP (edematous form) and ECP have
passed the screening step, they have signed the informed
consent of the patient to participate in the study, with the
following complex of clinical-laboratory and diagnostic 
studies. Genetic studies have been performed on 101
patients, among whom were 19 (18.8%) women and 82
(81.2%) men. Patients were divided into groups depending
on analysed genes genotype, etiology: alcoholic genesis of
pancreatitis (AGP) or biliary (BGP), and gender.

Biochemical studies of the activity of certain cytolysis
enzymes: aspartate aminotransferase (AST) and alanine
aminotransferase (ALT) were performed with biochemical
analyser KONELAB 20i with the set of reagents «Thermo
Fisher Scientific» (Finland). The standard indexes for these
enzymes were as follows: AST - men (M) - 35 U/l, women (F)
- 31 U/l, ALT - M – up to 45, F - up to 34 U/l [18-20]. By the
ratio of AST to ALT (AST/ALT) the De Ritis Ratio was
counted, as one of the additional portal factors of pancreatic
aggression at the level of AST/ALT less than 1.0 or higher
than 2.0 [21].

Molecular genetic studies, including the definition of
polymorphic variants of four genes: IL-4 (C-590T), TNF-α
(G-308A), PRSS1 (R122H) and CFTR (delF508), have been
performed at the laboratory of the State institution 
"Reference Centre of molecular diagnosis of Ministry of
Health of Ukraine" (Kyiv). Genomic DNA was extracted
from peripheral blood leukocytes using a commercial test 
system "innuPREP Blood DNA Mini Kit" (Analytik Jena,
Germany) and using centrifugal filters. In order to determine
the polymorphic variants of the gene IL-4 (rs 2243250),
TNF-α (G308A) and the mutation of PRSS1 (rs 111033565)
there were used modified protocols with oligonucleotide
primers [22, 23] using the method of polymerase chain 
reaction (PCR) and the subsequent analysis of restriction
fragment length polymorphism (RFLP). For determining the
mutation of CFTR (rs 113993960) we used the protocol with
oligonucleotide primers [24] by using the method of allele-

Conclusions: The polymorphism of genes CFTR (delF508),
PRSS1 (R122H) and TNF-α (G-308A) in residents of North
Bukovina region is not associated with the activity of cytolysis
syndrome in patients with acute edematous pancreatitis. The
presence of the T-allele of gene IL-4 in these patients is 
characterized by higher AST (2.03-2.9 times) and ALT (1.92
and 2.11 times) activity.
Abbreviattions: AP – acute pancreatitis, ECP – exacerbated
chronic pancreatitis, AGP – alcoholic genesis of pancreatitis, BGP
– biliary genesis of pancreatitis, AST – aspartate aminotrans-
ferase, ALT – alanine aminotransferase, PCR – polymerase chain
reaction
Key words: pancreatitis, polymorphism, PRSS1, SPINK1, CFTR,
IL-4, alanine aminotransferase, aspartate aminotransferase

Conclusions: Le polymorphisme des gènes CFTR (delF508),
PRSS1 (R122H) et TNF-α (G-308A) chez les résidents de la
Bucovine du Nord n’est pas associé à l'activité du syndrome
cytolytique chez les patients atteints de pancréatite aiguë 
oedémateuse. La présence du gène T-allèle IL-4 chez ces patients
est caractérisée par une activité élevée d'AcAT (en 2.03-2,9 fois)
et l’AlAT (en 1.92 et 2.11 fois).
Mots-clés: pancréatite, polymorphisme, gène, PRSS1, SPINK1,
CFTR, IL-4, alanine aminotransférase, aspartate aminotrans-
férase
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specific PCR. The amplification of the studied sections of
genes was performed by means of specific primers
(«Metabion», Germany); for the fragments of genes IL-4 
(C-590T), CFTR (delF508) and the specific fragments of
gene TNF-α (G308A) we used a commercial set of Master
MixPCR (company «NEOGEN», Ukraine).

The products of DNA fragments amplification of genes
PRSS1 and IL-4 have undergone hydrolytic splitting by using
restriction endonucleases PmlI (Eco72I) and AvaII («Thermo
Scientific», USA). The products of the DNA fragments
amplification of gene TNFα (G308A) have undergone
hydrolytic splitting by using restriction endonuclease NcoI
(«Thermo Scientific», USA).

The condition of the amplified fragments PRSS1
(R122H), IL-4 (C-590T) and CFTR (delF508) were analysed
in agarose gel (“Cleaver Scientific”, UK), and the fragments
of TNF-α (G308A) - in agarose gel (agarose of the company
“Thermo Scientific”, USA), with the addition of ethidium
bromide, molecular weight marker GeneRuler 50 bp DNA
Ladder (“Thermo Scientific”, USA) and further visualization
by using transilluminator and Vitran software.

The statistical analysis was performed using MYSTAT 12
(Systat Software Inc., USA) and Scout 2008 Version 1.00.01
(USA Environmental Protection Agency, USA). The 
reliability of data for independent samples was calculated by
t-test Student (with the distribution of ranges close to 
normal), or U-criterion Wilcoxon-Mann-Whitney (with

uneven distribution). The analysis of qualitative features was
performed by the χ2 criterion. The difference was considered
reliable at p<0.05.

RESULTS

The distribution of genotypes among examined patients
and healthy people was as follows: the gene PRSS1 (R122H)
in all groups was represented by GG-genotype (100%); gene
CFTR (delF508) – in 3 persons with NM-genotype (2.97%)
and 98 with NN-genotype (97.03%), in the group of healthy
people were met only NN carriers; gene TNF-α (G-308A) -
by patients with GG-genotype (81.19%) and GA-genotype
(18.81%); the gene IL-4 (C-590T) among patients was repre-
sented in 58 (57.43%) patients by CC genotype, in 34
(33.66%) - by CT genotype, in 9 (8.91%) - by mutation TT-
genotype, among healthy – in 26 (65%), 11 (27.5%) and 3
(7.5%), respectively (2<1.0, p>0.05).

The association of genes polymorphism PRSS1 (R122H),
CFTR (delF508) and TNF-α (G-308A) with the increased
activity of transaminases ALT and AST, etiology of AP and
ECP, and gender was not found.

The activity of some biochemical data of cytolysis in
patients with AP and ECP depending on the C-590T poly-
morphism of gene IL-4 based on the genesis of the disease
and gender is presented in Table 1.

The frequency of activity standard indexes exceeding of

Parameter Groups Patients with Patients with Patients with TT-genotype, 
CC-genotype, n=58 CT-genotype, n=34 n=9

AST In general 40.65±2.96 82.45±10.21 112.80±22.30
pcc=0.005 pcc=0.011

AGP, n=64 n=38 37.23±3.29 n=22 88.69±10.97 n=4 95.5±19.37
pcc=0.003 pcc=0.005

BGP, n=37 n=20 46.92±5.72 n=12 70.86±19.74 n=5 124.33±16.06
pcc=0.004

Men, n=82 n=48 40.18±3.17 n=27 82.38±9.65 n=7 116.5±28.52
pcc=0.004 pcc=0.011

Women, n=19 n=10 42.83±8.58 n=7 82.75±21.91 n=2 98.58±7.44 
pcc=0.004

ALT In general 27.38±1.93 48.35±5.87 63.8±13.13
pcc=0.009 pcc=0.008

AGP n=38 25.77±2.43 n=22 49.62±5.93 n=4 54.5±9.69
pcc=0.006 pcc=0.007

BGP n=20 30.33±3.19 n=12 46.00±13.41 n=5 70,00±12.03
pcc=0.012

Men n=48 27.36±2.13 n=27 47.19±4.94 n=7 68.25±13.29
pcc=0.007 pcc=0.004

Women n=10 27.50±5.09 n=7 53.0±9.41 n=2 46.72±3.92
pcc=0.031 pcc=0.014

De Ritis Ratio In general 1.58±0,07 1.70±0.10 1.77±0.08

AGP n=38 1.60±0.10 n=22 1.81±0.13 n=4 1.68±0.08
BGP n=20 1.55±0.1 n=12 1.49±0.18 n=5 1.83±0.12
Men n=48 1.59±0.09 n=27 1.75±0.13 n=7 1.68±0.03

Women n=10 1.55±0.08 n=7 1.48±0.18 n=2 2.13±0.11
pcc=0.006
pcc=0.018
pm=0.009

Note: 1. AST - aspartataminotransferase; ALT - alaninaminotransferase; AGP - alcoholic genesis pancreatitis; BGP - biliary genesis pancreatitis.
2. pcc – reliability of indexes difference in comparison with CC-genotype; pct - reliability of indexes difference in comparison with CT-genotype;
pm - reliability of indexes difference in comparison with men separately for each genotype.

Table 1 - Activity of the cytolysis parameters in patients with acute and exacerbated chronic pancreatitis depending 
on the polymorphism of gene IL-4 (C-590T)
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enzymes AST and ALT, depending on C-590T polymor-
phism of gene IL-4 and gender is shown in Table 2.

DISCUSSION

This found genotypes distribution of genes PRSS1
(R122H), TNF-α (G-308A), CFTR (delF508) and IL-4 
(C-590T) corresponds to the overwhelming majority of stud-
ies for the European population [25-28] but does not agree
with other separate studies, in which emphasis was shifted to
hereditary pancreatitis or if the study included mainly AP
destructive forms [29-32].

In patients with AP and ECP generally in the T-allele
carriers (TC- and TT-genotype) of gene IL-4 AST activity
exceeded that of the owners of CC genotype 2.03 (p=0.005)
and 2.77 times (p=0.011) respectively. Also, AST activity
did not depend on the etiology of pancreatitis (alcoholic, 
biliary) and gender; however, it was synergistically kept
dependent on the genotype of the analysed gene: in patients
with AGP and BGP, men and women carriers of T-allele
AST activity was higher than in patients with CC-genotype
2.05-2.90 times (p≤0.05-0.003) respectively.

ALT activity was also generally higher among the owners
of T-allele gene IL-4 than in patients with genotype CC 1.77
(p=0.009) and 2.33 times (p=0.008); for AGP - 1.92 and
2.11 times (p≤0.05-0.006), respectively, and for BGP – ALT
activity was higher only in the owners of TT-mutant geno-
type 2.31 times (p=0.012). ALT and AST activity was not
dependent on the genesis of AP and gender. De Ritis Ratio
factor as integral indicator of pancreatic aggression was inde-
pendent of IL-4 gene genotypes in general, and etiology of
AP, but in female-carriers of the TT-genotype it exceeded
that of the owners of C-allele by 37,42% (p=0,006) and
43.92% (p=0,018) and in the men with the same TT-geno-
type - by 26.79% (p=0.01), respectively.

Among the patients with AP and ECP with
"unfavourable" T-allele of gene IL-4 credibly more often are
met people with activity standard indexes exceeding of
enzymes AST and ALT than in those with genotype CC - by
27.94% (χ2=8.52, p=0.003) and 24.33% (χ2=22.08,
p<0.0001), especially among men - by 35.29% (χ2=10.85,
p<0.001) and 30.76% (χ2=19.87, p<0.001).

CONCLUSIONS

1. The polymorphism of genes CFTR (delF508), PRSS1
(R122H) and TNF-α (G-308A) in residents of North 

Bukovina region is not associated with the activity of cytol-
ysis syndrome in patients with acute edematous pancreatitis,
or exacerbated chronic pancreatitis. 

2. The presence of the T-allele gene IL-4 (rt2243250) in
patients with acute edematous pancreatitis is characterized by
higher AST activity regardless of the etiology of pancreatitis
(alcoholic, biliary), or gender 2.03-2.9 times and higher ALT
activity: for alcoholic pancreatitis - 1.92 and 2.11 times, and
for biliary pancreatitis ALT activity was higher only in 
owners of TT-mutation genotype - 2.31 times.

3. Among the patients with acute pancreatitis with
"unfavourable" T-allele of gene IL-4 more often it occurred 
in persons with exceeding of the standard indexes of activity
of transaminases AST and ALT, than in those with genotype
CC, especially among men - by 35.29% and 30.76%.
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