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Heab. JlanHHOE TpeABapUTEIbHOE UCCIENOBAHUE MPOBOAWIOCH C LIETbIO OMPEAETICHUS BO3MOXHON CBSI3U
reHeTuYecKoro rnmosmuMopdusma urokuHa IL-8 (-251A/T) ¢ ero BausiHMEeM Ha BapUaHTHI KIMHUYECKOTO TEUCHUS
M MCXO/la OCTPOTO MaHKpeaTUTa, OCIOXKHEHHOTO MaHKPEaTOTeHHBIM MEPUTOHUTOM.

Marepuan u Mmeronsl. JlaHHbIMU [U1s1 MccaenoBaHus 0bu1M oOpasusl JIHK u3 neiikouuToB nepudepuyeckoit
KpoBu 143 yenoBek: 83 malMeHTa ¢ OCTPBIM MaHKPEATUTOM, OCIOXHEHHBIM MaHKPEaTOreHHBIM MEPUTOHUTOM, 60
3M0POBBIX TOHOPOB 06e3 OCTPOTo MaHKpeaTUTa B aHaMHe3e KaK IpyIa CpaBHEHMS. AHAM3 MOJIMMOpGU3Ma reHa
nutokruHa IL-8 (-251A/T) BHIMOMHSICS METOAOM MOJMMEpPa3HON LEMHONW peakiMu ¢ TOCEeAYIOIUM aHAIU30M
JUTMHBI pecTpUKIMOHHBIX parMeHTOB (PCR-RFLP).

Pe3yabraThl. AHaJIM3 YacTOThI aJlJIeIbHBIX BapuaHTOB reHa nutokuHa IL-8 (-251A/T) BbIsIBWI, 4TO B
TPYIIIe 3M0POBBIX TOHOPOB TOMUHUPYIOIIUM BapuaHTOM B 45% ciydaeB ObUIM TeTepo3uroThl (reHotun A/T).
IMpu uccnenoBanuu Habmoganachk moctoBepHo (p<0,05) moBwllleHHass yacToTa Hocuteneit reHoruma T/T B
IpyIINe ONepupOBaHHBIX MAalIMEHTOB B CPABHEHMM C HEONEPUPOBAHHLIMU MallMEHTAMU. DTO MOXET CBUIETEb-
CTBOBaTh O MPOrHOCTUYECKOM CBsA3M reHotuna T/T ¢ HeOGJaronpusiTHHIM TeUeHUEM IMaHKPEeaTOreHHOIo Iepu-
toHuta (OR>1). Cpenu ornepupoBaHHBIX MallMEHTOB Haboaanach goctoBepHo (p<0,05) cHuXeHHas yacToTa
HocuTeneil reHotuna A/T B cpaBHEHUM C HEONEPUPOBAHHBIMU TAllMEHTAMU. DTO MOXET yKa3bIBaTb Ha TIPO-
THOCTUYECKYIO CBsI3b TeHoTUna A/T ¢ GIaronpusiTHBIM TeueHUEeM IMaHKpeatoreHHoro nepuronura (OR<1). Ho-
CUTEJIM TeHOTUIAa A/A perucTpupoBajuCh PEIKO, YTO, BOBMOXHO, CBSI3aHO C perMOHaJbHbIMU OCOOEHHOCTSIMU
reHOTHUIIa NAlUEHTOB.

3akmoyenne. DTo TIpeaBapUTEIbHOE MCCIIENOBAaHUE TIPEATOiaraeT, YTo omnpenejeHue reHeTHIeckKoro Io-
nmumopdusma nutokuHa 1L-8 (-251A/T) moxeT O6bITb MHOOPMATUBHBIM U CIYXWTh KaK JOMOJHUTEIbHBIA KPU-
TEpUl NPOTHO3MPOBAHMS KIMHUYECKOIO TEYEHHS U UCXOLA MAHKPEATOTEHHOIO MEPUTOHMTA, a TAKXKE YKa3blBaTh
Ha CTeleHb HYXXIAaeMOCTH B orepaTMBHOM JieueHUU. OJHAKO BO3MOXHAsl posib nmojuMopdusma uurokuHa IL-8
(-251A/T) B KIMHUYECKOM TEUCHUM MaHKPEATOreHHOTO MEePUTOHUTA TpeOyeT MaJbHEWIIEeTO TINATEIbHO CILTaHW-
POBAHHOTO KOTOPTHOTO MCCIEIOBAHMSI.

Karouegwie croea: ocmpuiii nankpeamum, NAHKPeamo2eHHbIll NepUMoHUmM, UHMepPAelKUH-8, ROAUMOPGU3M 2eHO8,
UMMYHHbII OMEEem, YUMOKUHbI

Objective. This preliminary study was conducted to assess the possible association of IL-8 (-251A/T)
polymorphism with clinical course and outcome of acute pancreatitis aggravated by pancreatogenic peritonitis.

Methods. Data for the study were DNA samples, received from the leucocytes of 143 humans: 83 patients
with acute pancreatitis aggravated by pancreatogenic peritonitis, 60 healthy blood donors without acute pancreatitis
in the anamnesis served as controls. IL-8 (-251A/T) polymorphism detection was made with polymerase chain
reaction with further length analysis of the restriction fragments.

Results. The analysis of frequency of allelic variants of the cytokine gene IL-8 (-251A/T) revealed that
genotype A/T was the dominant variant (45%) among healthy blood donors. Distribution of IL-8 (-251A/T)
polymorphism among the patients with pancreatogenic peritonitis without and after surgical treatment is characterized
by dominance of genotype T/T in group after surgical treatment (p<0.05). This may indicate association of genotype
T/T and unfavorable clinical course of pancreatogenic peritonitis (OR>1). Among patients after surgical treatment
genotype A/T was less often met in comparison with the group without it (p<0.05). This may indicate the association
of genotype A/T and favorable clinical course of pancreatogenic peritonitis (OR<1). Genotype A/A was rarely
registered, which may be due to regional peculiarities of the patient's genotype.

Conclusions. This preliminary study suggests that the identification of genetic polymorphism of IL-8 (-251A/T)
may be informative and serve as an additional criterion to predict both the clinical course and outcome of
pancreatogenic peritonitis; it may also specify indications for surgical treatment. However, the possible role of 1L-8
(-251A/T) cytokine polymorphism in the outcome of pancreatogenic peritonitis requires further carefully planned
cohort investigations.

Keywords: acute pancreatitis, pancreatogenic peritonitis, interleukin-8, gene polymorphism, immune response,
cytokines
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Hayunas HOBHM3HA CTATbU

[MpoBeneH aHaiIM3 YacTOTHI BCTPEUAEMOCTh aJlJIeIbHBIX BapuaHTOB reHa nutokuHa I1L-8 (-251A/T) y maumeHToB ¢
pa3IMYHBIMU BapMaHTaMU TeYEHMsI TaHKpeaToreHHoro rnepuronura. Habmonanach noBblllIeHHAsI 4aCTOTa HOCUTENE
reHotuna T/T u cHUXeHHast yactota HocuTesieid reHotura A/T B rpyrine onepupoBaHHBIX MALIMEHTOB B CPABHEHU U
C HeolepupoBaHHBIMU MalMeHTaMu. OnpeneieHre reHeThueckoro nonumopdusma uutoknta [L-8 (-251A/T) moxeT
CIIy>KUTh JOTIOJIHUTEIBHBIM KPUTEPUEM MPOTHO3MPOBAHMS KIMHMYECKOTO TEYCHUS] M MCXO/a MaHKPEeaTOTeHHOTO
MEPUTOHUTA, a TAKXKe YKa3bIBaTh Ha CTENEHb HYXXIAeMOCTU B OMEPATUBHOM JIEUEHUM.

What this paper adds

The frequency of allelic variants of the IL-8 (-251A/T) cytokine gene was analyzed among the patients with different
variants of pancreatogenic peritonitis. There was an increased frequency of carriers of the T/T genotype and a reduced
frequency of carriers of the A/T genotype in the group of the operated patients in comparison with the unoperated
patients. The determination of the genetic polymorphism of IL-8 cytokine (-251A/T) can serve as an additional
criterion for predicting the clinical course and outcome of pancreatogenic peritonitis, and also indicate the extent

of need for surgical treatment.

Introduction

According to modern concepts, acute
pancreatitis (AP) is a multifactorial polyethiological
disease with complex multicomponent pathogenesis
[1]. The urgency of research problems of diagnosis
and prognosis of the AP course of is due to the
fact that, according to the Center for Medical
Statistics of the Ministry of Health of Ukraine, it
is established that for 2006-2013 hospitalization
rates in case of AP increased by 11.6%, and
the postoperative mortality rate for this period
was 14.0-10.8%, indicating a downward trend,
but exceeding the global values [2]. Despite the
improvement of diagnostic methods, the success
of modern intensive care and surgical treatment,
lethality in complicated forms of AP is according to
different data from 25 to 85% without a significant
downward trend [3]. Inflammation of the pancreas
and peripancreatic tissue, peritoneal exudation
and progression of the intestinal paresis lead to the
development of pancreatogenic peritonitis with
subsequent increase in intra-abdominal pressure,
which may contribute to the development of the
multiple organ dysfunction [4, 5, 6]. The initial
phase of AP development is characterized by
premature intracellular activation of proteolytic,
and then other enzymes (elastase, phospholipase
A2). United localization with lysosomal enzymes
leads to the destruction of pancreatic tissue [7]. The
pancreatic response to the stimulus is non-specific,
independent of the factor inducing the pathological
process and is realized by the synthesis and secretion
of a large number of inflammatory mediators (IL-
1, IL-6, IL-8, IL-10, TNF-) into the blood. The
imbalance between the mediators of inflammation
leads to a "cytokine storm" and multiple organ
failure [8, 9, 10, 11, 12].

Multicentre studies indicate the relationship
of polymorphism of the IL-8 gene (-251AT) to the
probability of AP development, namely the carriage
of heterozygote A/T is associated with an increased
risk of AP development [13]. At the same time,
monocenter studies on small groups give different
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variants of genetic polymorphism of IL-8 (-251AT)
with the risk of developmental probability and
variants of AP course [14, 15]. Possible reasons for
the data discrepancy are the features of the patients’
genotypes of the regions studied.

In international publications, data on the possible
association of I1L-8 gene (-251AT) polymorphism
with various forms of acute pancreatitis complicated
by pancreatogenic peritonitis with the possibility of
predicting the clinical course and outcome of the
disease are not presented.

Objective. This preliminary study was conducted
to assess the possible association of IL-8 cytokine
(-251A/T) polymorphism with clinical course
and outcome of acute pancreatitis aggravated by
pancreatogenic peritonitis.

Methods

The study is preliminary and the design of the
experiment is a study of a series of cases recruited
in the study in accordance with the real capabilities
of the research team. To study the polymorphic
variants of the cytokine IL-8 (-251AT), DNA
samples from the peripheral blood leukocytes
were obtained from 143 patients. The main group
was represented by the Caucasoid population of
the North-Eastern region of Ukraine and was
formed from 83 patients with AP complicated
by pancreatogenic peritonitis in the first period
of the disease (up to 14 days after the onset of
the disease). Patients were on inpatient treatment
in the ME "Sumy City Clinical Hospital 5".
This group included 51 males (61.4%) and 32 fe-
males (38.6%), the average age was 53.3 years. The
comparison group consisted of 60 healthy donors —
Caucasians without AP in the anamnesis, who
by sex, age and ethnic origin were comparable to
the main group. The diagnosis of pancreatogenic
peritonitis was verified on the basis of clinical,
laboratory and instrumental examinations. Ul-
trasound examination (US) allowed determining
the presence of effusion in the abdominal cavity,
as well as assessing the condition of the pancreas
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and adjacent structures. Survey radiography of the
abdominal cavity permitted to reveal the phenom-
enon of intestinal paresis as a consequence of the
development of dynamic intestinal obstruction.
All patients underwent standard laboratory tests: a
clinical analysis of blood and urine, a biochemical
blood test, the level of urine diastase was deter-
mined. Assessment of the severity of the patients'
condition was carried out on the APACHE II scale
on admission and after 24 hours. The indication for
conducting surgical interventions was the clinical
picture of pancreatogenic peritonitis and the pres-
ence of more than 500 ml of fluid in the abdominal
cavity according to ultrasound. Also, a biochemi-
cal study of peritoneal effusion was performed to
verify the enzyme character of the effusion. The
patients with purulent-septic complications of AP
were not included in the study due to the lack
of doubt about the severity of the condition and
indications for conducting surgical interventions.

Ethical principles reflected in the Constitution
of Ukraine and the Helsinki Declaration of the
World Medical Association (2013) were fundamen-
tal while working with patients. All diagnostic stud-
ies were conducted only after the patients received
a full explanation of the purpose of the study and
with their written consent.

The analysis of polymorphic variants of the
cytokine IL-8 (-251AT) was performed on the
basis of the laboratory of the molecular and
genetic studies of Sumy State University in
accordance with the requirements of the Ethics
Board when conducting research involving a
human subject. The polymerase chain reaction
(PCR) method was used, followed by the analysis
of the restriction fragments length (PCR-RFLP).
Genotyping was carried out by the method of
restrictive analysis of amplification products
of the genome region. For the amplification,
specific primers of the company "Metabion"
(Germany) were used. PCR was performed in
the GeneAmp PCR System 2700 thermocycler
("Applied Biosystems", USA). The restriction
products were separated with the horizontal
electrophoresis (0.13A; 200V) for 25 minutes and
DNA was visualized using the transilluminator
("Biocom", RF).

Statistics

The study calculated relative statistical indica-
tors, namely the relative magnitude of the structure,
which indicates the proportion (specific gravity) of
the constituent parts in their total result and were
represented as a percentage. The determination
of the statistical significance of the difference in
the obtained data was carried out after checking
the normality of the distribution of the results in
the groups. To assess the reliability of differences
between groups, nonparametric methods of statisti-
cal analysis were used: Pearson's chi-squared test
(x») and the Fisher's exact test. The calculations
were carried out using the 2x2 contingency tables.
The level of statistical significance was considered
reliable providing that p <0.05. The analysis of the
association of polymorphisms with a predisposition
to different variants of AP course was carried out
using the OR-odds ratio with a 95% confidence
interval calculation (Cl-confidence interval) for
it. At OR>1, it was believed that the relationship
between the factors compared is direct (a risk fac-
tor). At ORI, it was believed that the relationship
between the factors being compared is inverse (the
stability factor).

Results

Analysis of the polymorphism of the IL-8 gene
(-251A/T) showed that in the comparison group,
heterozygotes (genotype A/T) prevailed in 45.0%,
homozygotes for the main allele (genotype T/T)
were 36.6%, homozygotes for minor allele (geno-
type A/A) — 18.4%. The results of the study of
polymorphism of IL-8 (-251A/T) among patients
with different forms of AP are presented in Table 1.

The results of the study of polymorphism of
IL-8 (-251A/T) among patients with the destructive
forms of AP (25 clinical observations), who had
indications for surgical intervention (11 patients)
in comparison with the non-operated patients (14
patients) are presented in Table 2.

In the analysis of polymorphism of IL-8
(-251A/T) in patients with pancreatogenic perito-
nitis, the reliably increased (p<0.05) frequency of
carriers of the T/T genotype was registered in the

Table 1

Distribution of carriers of polymorphic variants of IL-8 cytokine among
patients with various forms of acute pancreatitis

Type of Comparison group, Acute pancreatitis
polymorphism n=60 Edematous form, n=58 Destructive form, n=25
n % n % n %
T/T 22 36.6 22 37.9 8 32
A/T 27 45.0 25 43.1 15 60
A/A 11 18.4 11 19 2 8
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Table 2

Distribution of carriers of polymorphic variants of IL-8 cytokine among
patients with destructive forms of acute pancreatitis

Type of Comparison group, Destructive form of AP
polymorphism n=60 Non-operated, n=14 Operated, n=11
n % n % N %
T/T 22 36.6 1 7.1% 7 63.6*
A/T 27 45.0 11 78.6%* 4 36.4**
A/A 11 18.4 2 14.3 0 0

Note: *** — the significance of differences (p<0.05, the criteria of y?> and Fisher were used).

group of operated patients in comparison with the
non-operated patients (OR>1). Among the operated
patients, a reliably reduced (p<0.05) frequency of
carriers of the A/T genotype was observed in com-
parison with the non-operated patients (OR<1).
Carriers of the minor allele (genotype A/A) among
patients who had indications for surgical interven-
tions were not recorded.

Discussions

In this preliminary study, the genetic
polymorphism of the cytokine IL-8 (-251A/T)
was studied in relation to its possible effect on the
course variants and the outcome of pancreatogenic
peritonitis among the patients with different forms
of AP of the North-Eastern region of Ukraine.
The design of the experiment was a study of a
series of cases, recruited in the study in accordance
with the real capabilities of the research team.
The distribution of allelic variants of the 1L-8
cytokine was characterized by the dominance
of the A/T genotype in the comparison group.
Among the operated patients, carriers of the
T/T genotype were more likely (p <0.05) more
often than among the non-operated patients with
pancreatogenic peritonitis. This may indicate a
prognostic connection of the T/T genotype with
the adverse course of pancreatogenic peritonitis
(OR>1). Among the operated patients, a reduced
frequency of carriers of the A/T genotype was
observed (p<0.05) in comparison with the non-
operated patients. This may indicate a prognostic
link between the genotype A/T and the favorable
course of pancreatogenic peritonitis (OR<1).
Carriers of the A/A genotype were rarely registered,
which may be due to regional peculiarities of the
patient's genotype.

The obtained data on the possible effect of
genetic polymorphism of IL-8 cytokine (-251A/T)
on the course of the course and outcome of AP
complicated by pancreatogenic peritonitis, as well
as on the occurrence of the need for surgery, do not
coincide with the conclusions about the prognosis
of development and severity of the AP course,
obtained by other researchers in similar size groups
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of patients. Possible causes of discrepancies in data
are the characteristics of the patient's genotype
in the regions studied. The results obtained are
indicative, and this study should be continued and
expanded in order to obtain more accurate results.

Conclusions

This preliminary study suggests that the
identification of genetic polymorphism of IL-8
cytokine (-251A/T) may be informative and serve
as an additional criterion to predict both the
clinical course and outcome of AP complicated
by pancreatogenic peritonitis; it may also specify
indications for surgical treatment. However,
the possible role of IL-8 (-251A/T) cytokine
polymorphism in the outcome of pancreatogenic
peritonitis requires further carefully planned cohort
investigations.
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