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PECULIARITIES OF THE BLOOD NEUTROPHILS REACTIVE RESPONSE IN ACUTE

PANCREATITIS OF VARIOUS GENESIS

S. 1. Ivashchuk, L. P. Sydorchuk

Bukovinian State Medical University, Chernivtsi, Ukraine

The peculiarities of the reactive response of blood neutrophils in acute pancreatitis
remain insufficiently studied, considering the etiological factor.

Objective — to investigate the peculiarities of the relationships between the reactive
response of blood neutrophils, the systemic inflammatory response and the protection, in
patients with acute pancreatitis of alcoholic and biliary genesis.

Materials and Methods. 189 patients were examined, including 45 (23.8%) women and 144
(76.2%) men, aged 23 to 77 years, with edematous form of acute pancreatitis. The control group
consisted of 37 practically healthy individuals. The study did not include patients with necrotic
forms of acute pancreatitis, sub-/uncompensated endocrine pathology, as well as during the
period of exacerbation or unstable remission of diseases of any localization, including infectious
diseases, acute vascular catastrophes, oncological pathology, the results of which could affect
the reliability of the obtained data. The calculation of hematological indices and coefficients
was carried out on the basis of an expanded general clinical blood test, which was performed
on the CELL-DYN 3700 SL hematological analyzer (manufacturer — «Abbott Laboratoriesy,
USA) German-Ukrainian Laboratory « BUKINTERMED» with the assistance of the Cottbus
Public Laboratory for Medicine, Microbiology and Infectious Epidemiology, Cottbus, Germany.
The reactive response of blood neutrophils in patients with acute pancreatitis was assessed
by the leukocyte and neutrophil shift index, neutrophil-lymphocyte ratio, neutrophil-monocyte
ratio index, lymphocyte-granulocyte index, polymorphonuclear neutrophil reactive response
index, leukocyte and lymphocyte index, general indicator of the ratio of the absolute number of
leukocytes and the erythrocyte sedimentation rate and leukocyte intoxication index, nonspecific
resistance index. The studies were performed in compliance with the basic provisions of
GCP (1996), the Council of Europe Convention on Human Rights and Biomedicine (1997),
the Declaration of Helsinki of the World Medical Association on the Ethical Principles of
Conducting Scientific Medical Research Involving Human Subjects (1964-2008), and the
Order of the Ministry of Health of Ukraine Ne 690 dated September 23, 2009 (as amended by
the Order of the Ministry of Health of Ukraine Ne 523 dated July 12, 2012). The approval was
received from the Bioethics Commission of the Bukovinian State Medical University (Protocol
Ne 2 dated 02/09/2015). Statistical processing was performed using application programs: the
MYSTAT 12 (Systat Sofiware Inc., USA) and Scout 2008 Version 1.00.01 (U. S. Environmental
Protection Agency, USA). The reliability of data for independent samples was calculated using
the Student t-test (when the distribution of the arrays is close to normal), or the Wilcoxon-
Mann-Whitney U-test (when the distribution is uneven). Analysis of qualitative features was
performed using the y 2 criterion. The difference was considered significant at p<0.05.
Results. The occurrence of acute pancreatitis is characterized by 7.56 times increase of the
neutrophil granulocytes reactive response, against the background of significant activation
of innate factors and mechanisms of anti-infective defense with a lower response of adaptive
specific immunity. In case of biliary genesis pancreatitis, the neutrophils reactive response
was 95.29% higher compared to such in patients with alcoholic genesis pancreatitis. If
biliary pancreatitis cellular anti-infective protection was provided mainly by monocytes/
macrophages, then in alcoholic pancreatitis the microphage system dominated. Biliary
pancreatitis was accompanied in 9 (12.5%) patients by vacuolization of the cytoplasm of
peripheral blood neutrophils, which was not detected in alcoholic genesis pancreatitis.
Toxigenic neutrophil granularity was observed in 54 (75%) patients with biliary pancreatitis,
while in alcoholic genesis pancreatitis it was detected only in 36 (30.77%) patients.
Conclusions. It has been established that patients with biliary genesis pancreatitis
have a stronger reactive response of peripheral blood neutrophil granulocytes and
manifestations of intoxication, compared to alcoholic genesis pancreatitis.
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OpwuriHanbHi 4OCNIIKeHHS

Mema pob6omu — Oocnioumu 0coOIUBOCMI 63AEMO38 A3Ki6 PeaKmugHoOl 8i0nosioi
Heumpoghinie Kposi, cucmemHoi 3ananbhoi 8i0N0GIoi i 3aXucmy, y X60pux Ha 20Ccmpuil
NAHKpeamum aiko2oabH020 i OIiapHo20 TeHe3).

Mamepian i memoou. Obcmedicero 189 xeopux, cepeod saxux — 45 (23,8%) ocinox i 144 —
(76,2%) uonogikie gikom 6i0 23 00 77 pokis, i3 HAOPAKOBOIO POPMOI0 20CMPO2O NAHKPEAMUmY.
Tpyny koumponio cghopmysanu 3 37 npakmuuro 300posux ocio. ¥ 0ocaiodicents He 8Kuo4au
xeopux Ha Hekpomuuni gpopmu LTI, cy6-/neKkomnencosany eHOOKpUHHY NAMOL02II0, A MAKOHC
y nepioo 3a20CMPeHHs Yl HeCMILUKOL peMicii 3ax80pioanb O)y0b-KOI ToKaNi3ayii, y m.4. —
iHexyitinux, 30 20CMPUX CYOUHHUX KAMACMpPOQh, OHKONAMONORI, pe3yibmamu SAKuX MOu
ou enaumnymu Ha 00Cmogipuicmes ompumanux oanux. Pospaxynox cemamonociunux inoexcie
i Koegiyicnmis npogenu Ha NIOCMAGI POUUPEHO2O 3A2ATbHO-KITHIYHO20 AHANI3Y KPOG,
saKkull euxkoHyeascs Ha Ananizamopi eemamonoziunomy CELL-DYN 3700 SL (supoonux —
«Abbott Laboratoriesy, CLLIA) Himeyvro-Yrpaincvkoi nabopamopii « BYKIHTEPME]]» npu
cnpusnii Komobyceroi cycninbnoi nabopamopii meouyunu, MiKpobionoeii ma iHgexyiiHol
enioemionoeii, Kommobyc, Himeuuuna. Peaxmueny 6ionogiov neumpoqinie Kposi xeopux
i3 eocmpum RAHKpeamumom OYiHIo8aau 3a THOEKCOM 3CY8y JIeUKoyumie i Heumpoiuis,
HeUmpOo@iIbHO-TIMPOYUMAapHUM KoepiyieHmom, THOEKCOM CRIGBIOHOWEHH. HeumpoQinie
| MOHOYUMIG, TIMPOYUMAPHO-2PAHYTIOYUMAPHUM THOEKCOM, THOEKCOM PeaKmusHoOi ionogioi
nORMOPHHOAOEPHUX HEUMPOGYINIB, TeKOYUMAPHUM L TEMPOYUMAPHUM IHOEKCOM, 302ATbHUM
NOKA3HUKOM CNIBEIOHOUEHHS. ADCOMIOMHOL KITbKOCMI NeUKOUUmie I weUuoOKoCmi 3CIOaHHS
epumpoyumie ma JeuKOYUMApHUM THOEKCOM IHMOKCUKayii, IHOeKcoM HecneyugiyHol
peucmenmuocmi. J{ocniodcenHss GUKOHYBAIU 3 OOMPUMAHHAM OCHOBHUX TNOJONCEHD
GCP (1996 p.), Kongenyii Paou €sponu npo npasa moounu ma Giomeouyurny (1997 p.),
Tenvcincvkoi dexnapayii Beecsimuboi MeOuynoi acoyiayii npo emuyni npuHyuny npoeeoenHts
HAYKOBUX MEeOUUHUX 00CTiodceHb 3a yuacmi roouru (1964-2008 pp.), naxazy MO3 Vkpainu
Ne 690 6i0 23.09.2009 p. (3i aminamu, enecerumu 32i0Ho 3 Haxaszom Minicmepcemea oxoporu
300pos’s Yipainu Ne 523 6io 12.07.2012 p.). Ompumano cxeanennss Kowmicii 3 numans
bioemuku Byxosuncvkoeo Oepocasnozco meduuroeo yHisepcumemy (Ilpomoxon Ne 2 6io
9.02.2015 p.). Cmamucmuuny 06poOKy SUKOHYEATU 3d OONOMO20I0 NPUKIAOHUX NPOSPAM
MYSTAT 12 (Systat Sofiware Inc., USA) i Scout 2008 Version 1.00.01 (U. S. Environmental
Protection Agency, CLLIA). /locmogipuicme Oanux 015 He3aNeHCHUX 8UDIPOK pO3PAXOBYBAU
3a t-kpumepiem Student (npu po3nodini macugie OauzbKuUMU 00 Hopmanohux), yu U-kpumepiio
Wilcoxon-Mann-Whitney (npu HepieHOMIpHOMY po3noodini). AHanis sKiCHUX O3HAK — 3a
Kpumepiem 2. Piznuyro ésadicanu oocmogiproio npu p<0,05.

Pesynomamu. BunukneHHs 20CMpP020 NAHKpeamumy XapakmepusyemvCs 3POCMAHHAM
PeaKkmueHoi 6i0noeioi HeumpoginbHux epanyioyumis y 7,56 paza na mii 6a2omoi akmueayii
BPOOJCEHUX (PaKmopie i MexanizmMié NPOMUIHPEKYIHO20 3aXucmy ma MeHuloi peaxyii
aoanmueno2o cneyugiunozo imyHimemy. 3a OiNiapHOO TeHe3y NAHKPeamumy peaKmueHd
6i0n06i0b Hetimpoginie eussunacs Ha 95,29% 6uwyoro, HidIC y NAYIEHMIG I3 RAHKPeamumom
anKko2onvbHoeo renesy. Axuo 3a biniapnoco nankpeamumy KIMuHHUL RPOMUIHGexyiiHuL
3axucm 3a6e3neuysascs NepesadcHo MOHOYUMAMU/MAKPODAzamu, mo 3a aiKO20NbHO20
naukpeamumy — Oominyeana — mikpogazamvua — cucmema.  biniapnuii  nankpeamum
cynposooacysascsi y 9 (12,5%) xeopux eaxyomizayicio yumoniazmu Heumpopinie
nepugepitinoi’ Kposi, 4020 He 0)10 BUAGLEHO 3d NAHKPEAMUmy aIKO20NbHO20 TeHe3).
Tokcuzenny sepHucmicmo Heuimpoginie cnocmepieanu y 54 (75%) xeopux na Oiniapruii
naxkpeamum, mooi siK 3a AJIKO20JIbHO20 TeHe3y 6oHa gusienena auute y 36 (30,77%,) xeopux.
Bucnosexku. Bcmanoeneno, wo y Xx@opux Ha naumkpeamum 0Oiniapnoz2o remesy
cnocmepieaemvcsi CUNbHIULA, NOPIBHAHO 3 ANIKO2ONbHUM NAHKPEAMUMoM, peakmusHa
8i0N08i0b HeUMPOPINbHUX epaHyIoYUmMie nepudepitinoi Kpoei ma npossu IHMOKCUKAYL.

Introduction

The determining factors in the severity of the course

Acute pancreatitis (AP) and exacerbation of chronic
pancreatitis remain a serious urgent problem over the past
decades, occupying the second-third place in frequency in
the structure of acute abdominal surgical pathology [1-4].
Despite the signi¢,cant progress in the studying of the disease
etiopathogenetic links, conducting of the complex intensive
therapy and introducing minimally invasive surgical
treatment methods against the background of rational
antibiotic therapy, mortality continues to remain quite high
and ranges from 3.9-20.0%, with a tendency to increase after
surgical interventions for pancreatic necrosis [5-8].
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of AP are, of course, the root cause, acinar cells’ damage,
intoxication, cellular reactivity of the organism, the level
of the adaptive stress, the reactive response (especially
in the early phases of the disease) of polymorphonuclear
neutrophil granulocytes (PNG), monocytes/macrophages
of peripheral blood, against the background of the
immunological reactivity of the patient’s organism [9-12].

Neutrophil granulocytes (NG) are the ¢rst of the
immunocompetent cells, acting as sentinels, to contact
pathogenic and conditionally pathogenic microorganisms
that penetrate the organism protective barriers. At the slightest
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changes in homeostasis, to which NG are very sensitive,
the latter quickly leave the bloodstream, actively attacking
microbes or other genetically foreign bodies anywhere and
at any time. At the same time, NG, not having a reliable
membrane regeneration system, die when overloaded with
pathogenic or conditionally pathogenic microorganisms. In
the case of severe microbial contamination, NG carry out
excessive expressionof freeradicals in the microenvironment,
which, in the case of the inability of the human body’s
antioxidant system to neutralize them, leads to the destruction
of the producer cells themselves (NG) [13, 14].

Upon activation, NG secrete a wide range of pro—
immune and immune cytokines (of the ¢ rst and the second
order), which enables NG inAuence on the stimulation of the
activity of other immunocompetent cells and regulate the
adaptive speci¢,c immune response. It is worth considering
that with greater microbial contamination, neutrophils are
forced to produce cytokines, free radicals and phagocytosis
of microbial cells more intensively, forming e ective anti—
infective protection, often at the cost of their own existence.

Despite the known basic functions of this population
of immunocompetent cells, the issues of the reactive
response of polymorphonuclear NG in peripheral
blood, especially in the early phases of the disease, in
patients with AP, in the systemic inAammatory response,
with various etiological factors, remain incompletely
understood, and therefore require further research.

The aim of research

To investigate the features of systemic relationships
between indicators of the reactive response of
polymorphonuclear neutrophil granulocytes of peripheral
blood and indicators of systemic inAammatory response
and protection in patients with AP, with di erent etiological
factors.

Research materials and methods

The study included 189 patients with acute pancreatitis
and chronic pancreatitis exacerbation (edematous form),
hospitalized in the emergency hospital of Chernivtsi
during the last four years. The diagnosis of acute
pancreatitis was made in accordance with the current
domestic orders of the Ministry of Health of Ukraine
and guidelines on the diagnosis and treatment of acute
pancreatitis and chronic pancreatitis exacerbation [15,
16]. All patients signed an informed consent to participate
in the study with the subsequent conduct of a complex of
clinical, laboratory and diagnostic studies. The studies
were performed in compliance with the basic provisions
of GCP (1996), the Council of Europe Convention on
Human Rights and Biomedicine (1997), the Declaration
of Helsinki of the World Medical Association on the
Ethical Principles of Conducting Scienti¢c Medical
Research Involving Human Subjects (1964-2008), and
the Order of the Ministry of Health of Ukraine No . 690
dated September 23, 2009 (as amended by the Order of
the Ministry of Health of Ukraine Ne . 523 dated July
12, 2012). The approval was received from the Bioethics
Commission of the Bukovinian State Medical University
(Protocol Ne . 2 dated 02.09.2015). Among the examined
there were 45 (23.8%) women, 144 (76.2%) men. The
average age of the patients was 45.1+5.19 years for
Kuninivyna Ta excriepuMeHTanbHa naronoris. 2025. T.24, Ne 2 (92)

men, 53.2+7.07 years for women (from 23 to 77 years).
The control group consisted of 37 practically healthy
individuals of the corresponding age and sex.

The calculation of hematological indicesand coe  cients
was carried out on the basis of an expanded general clinical
blood test, which was performed on the CELL-DYN
3700 SL hematological analyzer (manufacturer — «Abbott
Laboratories», USA). The NG reactive response of patient
organism with AP was assessed by the reactive response
index of neutrophil polymorphonuclear leukocytes, the
neutrophil-lymphocyte ratio, the shift index of neutrophils
and leukocytes, lymphocytic—granulocyte index, neutrophil—
monocyte ratio index, leukocyte and lymphocytic index, by
the general indicator of the ratio of the absolute number of
leukocytes and the erythrocyte sedimentation rate (ESR),
total leukocyte, ESR and LI ratio indicator.

Statistical processing was performed using application
programs: the MYSTAT 12 (Systat Software Inc., USA)
and Scout 2008 Version 1.00.01 (U. S. Environmental
Protection Agency, USA). The reliability of data for
independent samples was calculated using the Student
t—test (when the distribution of the arrays is close to
normal), or the Wilcoxon—Mann-Whitney U-test (when
the distribution is uneven). Analysis of qualitative features
was performed using the X2 criterion. The di erence was
considered signi¢,cant at p<0.05.

The study was conducted as part of the comprehensive
research project of the Family Medicine Department
of BSMU, titled «Improvement of Diagnosis and
Prediction of Hypertensive—- Mediated Target Organ
Damage and Symptom Control in Comorbid Pathology
Considering Clinical-Metabolic and Molecular-Genetic
Predictors» (State Registration Number 0124U002524,
implementation period: 01.01.2024-31.12.2028).

Results and discussion

The results of the study of hematological indices and
coe cients that characterize the reactive response of
neutrophil granulocytes in peripheral blood of patients
with acute pancreatitis are presented in Table 1.

The occurrence and course of AP is accompanied by
a signi¢.cant (P<0.05) increase (7.56 times) of the reactive
response of NG, demonstrating a pronounced activation
of innate factors and mechanisms of anti-infective defense
to the inAammatory process in the pancreas. In addition,
in patients with AP, the neutrophil-lymphocyte ratio
increases by 2.53 times, which indicates an increase in the
relative number of NG and the superiority of the activation
of nonspeci¢c factors in anti-infective protection over
adaptive speci¢,c immunity. The value of the NG reactivity
index indicates subcompensated intoxication of the patient
body, which is caused by a microbial factor.

The increase of the leukocyte shift index in the
peripheral blood of patients with AP by 2.52 times
indicates the activation of the inAammatory process and
the disruption of factors and mechanisms of nonspeci¢,c
innate anti-infective and speci¢c immune defense of
AP patients with. This is also con¢rmed by 2.54 times
decrease in the lymphocyte-granulocyte index. Enhanced
activation of NG in patients with AP is demonstrated by
7.53 times increase of the neutrophil shift index during
the inAammatory process with moderate intoxication.

ISSN 1727-4338  https://www.bsmu.edu.ua
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Table 1
Reactive response of neutrophil leukocytes in peripheral blood of patients with acute pancreatitis
Indicators Units of Patie_n_ts with acute _ Pr!actically healthy .
measurement | pancreatitis (n=189) M+m | individuals (n=37) M+m
Leukocyte Shift Index c.u. 4,36+0,22 1,73+0,09 <0,001
Neutrophil Shift Index c.u. 0,452+0,12 0,060+0,009 <0,05
Neutrophil-lymphocyte ratio c.u. 5,53+0,47 2,19+0,27 <0,01
Neutrophil-Monocyte Ratio Index c.u. 17,70+1,21 7,36+0,17 <0,01
Lymphocyte-granulocytic index c.u. 1,75+0,18 4,44+40,31 <0,01
’F\{'s:;?nzg"lhg;i”“'°cy‘es Reactive cu. 0,45240,13 0,059+0,009 <0,05
Leukocyte and ESR ratio index c.u. 0,33+0,05 1,44+0,11 <0,001
Leukocyte index c.u. 0,18+0,02 0,46+0,04 <0,01
Lymphocyte index c.u. 0,181+0,015 0,457+0,015 <0,001
Total leukocyte, ESR and LII ratio indicator c.u. 4,65+0,27 6,43+0,47 <0,05
Nonspeci¢,c resistance index c.u. 25,37+0,47 48,35+0,57 <0,001

Notes: ESR — erythrocyte sedimentation rate; LIl — leukocyte intoxication index; c.u. — conditional units; p —probability
of indicators differences between patients with acute pancreatitis and practically healthy individuals

A 4.36 times decrease of the ratio of the leukocytes
absolute number and ESR, indicates moderate intoxication,
which is mainly caused by an infectious process.
A 2.56 times the leukocyte index decrease indicates the
predominance of the cellular link of anti-infective defense
(phagocytosis) in patients with AP at the initial stages of
the inAammatory process development. A decrease of the
total ratio of the leukocytes absolute number and ESR by
38.28% indicates the predominance of intoxication caused
by microbial factors (endotoxins and exotoxins), although
there is also an autoimmune process.

Thus, an increased level of intoxication (medium
severity) minimizes the functionally stimulated

activity of factors and mechanisms of nonspeci¢c
anti-infective defense of the organism with acute
respiratory viral infection, as evidenced by the
suppressive e ect of intoxication on the overall level of
nonspecig¢c resistance of the patient body as a whole,
which decreases 90.58%. That is why, conducting
e erent detoxi¢cation correction in the early stages of
treatment is a necessary immunological manipulation
during this period.

The study results of the neutrophil granulocytes
in peripheral blood reactive response of patients with
alcoholic genesis pancreatitis (AGP) are presented in
Table 2.

Table 2

Reactive response of neutrophil leukocytes in peripheral blood of patients with alcoholic genesis pancreatitis

Indicators Units of Patient_s_with alcoholic _ I_Drgctically healthy P
measurement pancreatitis (n=117) M+m individuals (n=37) M+m

Leukocyte Shift Index c.u. 4,75+0,27 1,73+0,09 <0,001
Neutrophil Shift Index c.u. 0,296+0,05 0,060+0,009 <0,01
Neutrophil-lymphocyte ratio c.u. 6,79+0,48 2,19+0,27 <0,01
Neutrophil-Monocyte Ratio Index c.u. 14,29+0,79 7,36+0,17 <0,01
Lymphocyte-granulocytic index c.u. 1,4240,15 4,44+0,31 <0,01
Neutrophil Reactive Response Index c.u. 0,297+0,031 0,059+0,009 <0,01
Leukocyte and ESR ratio index c.u.

Nonspeci¢,c resistance index c.u. 19,10+0,18 48,35+0,57 <0,001
Leukocyte index c.u. 0,15+0,02 0,46+0,04 <0,01
Lymphocyte index c.u. 0,147+0,015 0,457+0,015 <0,001
Total leukocyte, ESR and LIl ratio indicator c.u. 3,19+0,21 6,43+0,47 <0,01

Notes: ESR — erythrocyte sedimentation rate; LIl — leukocyte intoxication index; c.u. — conditional units; p —probability
of indicators differences between patients with alcoholic pancreatitis and practically healthy individuals

The occurrence, development and course of AGP is
accompanied by a pronounced (5.05 times) activation
of NG reactivity in peripheral blood. This is con¢rmed
by the values and changes of other analytical immuno-
hematological indices and coe cients. Thus, in patients
with AGP, the value of the neutrophil-lymphocyte
ratio signi¢cantly increases by 3.10 times, which
indicates a signi¢cant advantage at the initial stage of
AGP development of nonspeci¢c protection due to NG
activation. In contrast, «professional» immunocompetent
lymphocytes do not show activity during this period and
their concentration in peripheral blood does not change.
Peripheral blood NG activity leads to a signi¢cant
(4.93 times) increase in the shift of this population of
immunocompetent cells (neutrophils).

ISSN 1727-4338  https://www.bsmu.edu.ua

The decrease of the leukocyte index by 3.07 times
and the lymphocyte index by 3.11 times con¢rms that
at this stage (the beginning of clinical manifestations of
AGP), the cellular link of both nonspeci¢,.c and speci¢c
anti-infective defense prevails over the activity of the
humoral link of the immune system.

The 2.53 times decrease of the nonspeci¢c resistance
index, in our opinion, is due to organism intoxication
of patients with AGP, caused mainly by an infectious
and, to a lesser extent, autoimmune process, and also,
not the least role in this process is played by alcohol
consumption. All of the above indicates a decrease
of the functional activity of factors and mechanisms
of nonspeci¢c anti-infective defense of the patients
with AGP.
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The results of the study of the reactive response of
peripheral blood neutrophil granulocytes of patients
with biliary genesis pancreatitis (BGP) are presented in
Table 3.

In patients with BGP, there is apronounced activation
of neutrophil granulocytes according to the value of
the NG reactive response index, which increases in
these patients by 9.83 times, which is also con¢rmed

by the increase of the neutrophil-lymphocyte ratio by
2.21 times.

The increase in the shift indices of leukocytes and
neutrophils in peripheral blood of patients with BGP
indicates a pronounced active progressive inAammatory
process and impaired immunological reactivity
(functional activity of factors and mechanisms of
nonspeci¢,c and immune-speci¢,c protection).

Table 3

Reactive response of neutrophil leukocytes in peripheral blood of patients with biliary acute pancreatitis

Indicators Units of Patien_ts_ with biliary _ Prgctically healthy P

measurement | pancreatitis (n=72) M+m individuals (n=37) M+m
Leukocyte Shift Index c.u. 4,17+0,27 1,73+0,09 <0,001
Neutrophil Shift Index c.u. 0,581+0,011 0,060+0,009 <0,001
Neutrophil-lymphocyte ratio c.u. 4,83+0,47 2,19+0,27 <0,05
Neutrophil-Monocyte Ratio Index c.u. 24,11+1,24 7,36+0,17 <0,001
Lymphocyte-granulocytic index c.u. 2,20+0,17 4,44+0,31 <0,01
Neutrophil Reactive Response Index c.u. 0,580+0,012 0,059+0,009 <0,001
Leukocyte and ESR ratio index c.u. 0,25+0,01 1,44+0,11 <0,001
Nonspeci¢,c resistance index c.u. 32,73+0,31 48,35+0,57 <0,001
Leukocyte index c.u. 0,21+0,01 0,46+0,04 <0,01
Lymphocyte index c.u. 0,207+0,014 0,457+0,015 <0,001
Totgl leukocyte, ESR and LII ratio UL 6,4140.17 6,43£0.47 0,05
indicator

Notes: ESR — erythrocyte sedimentation rate; LIl — leukocyte intoxication index; c.u. — conditional units, p —probability
of indicators differences between patients with biliary pancreatitis and practically healthy individuals

The lymphocytic-granulocyte index, which allows to
di erentiate autointoxication and bacterial intoxication of
the patient body with BGP, decreases by 2.02 times, which
indicates the predominance of infectious intoxication.

A signigcant increase (by 3.28 times) of the
neutrophil-monocyte ratio index indicates a signi¢ cantly
pronounced activation of the microphage anti-infective
defense system compared to the activity of the
macrophage defense system. The latter, in addition to
e ective phagocytosis, participates in immunological
recognition and presentation of T-lymphocytes antigens.
Allthisisthe evidence that the formation and development
of BGP is accompanied by a pronounced activation of
polymorphonuclear NG of the peripheral blood.

The decrease of the leukocyte index by 2.19 times
and the lymphocyte index by 2.21 times allows us to
say that in patients with BGP, the cellular link of anti-
infective nonspeci¢,c and immune speci¢,c protection at
the ¢ rst stages of the disease prevails in its e ectiveness
over humoral defense mechanisms.

The presence of intoxication in patients with BGP,
caused by an infectious process and, to a lesser extent,
by autoimmune process, leads to the functional activity
limitation of the factors and mechanisms of nonspeciy¢, ¢ innate
and speci¢,c acquired immune anti-infective protection of the
patient organism, which is con¢rmed by a 47.72% decrease
in the index of the organism nonspeciy,c resistance.

Thus, the formation, development and course of the
¢ rst stages of manifestation of BGP are accompanied by
a pronounced activation of the neutrophil polymorphic
granulocytes in the peripheral blood reactive response of
patients with BGP.

As indicated above, the peripheral blood neutrophils
reactive response of patients with AGP was inAuenced
by apoptosis. Therefore, these patients were diagnosed
with infectious and autoimmune intoxication against
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a background of alcohol exposure. In order to identify
di erences in the inAuence (alcoholic and biliary) on the
development of AP, we conducted a comparative analysis
of the indicators of the peripheral blood NG reactive
response in patients with AP of alcoholic and biliary
genesis. The results of establishing the peripheral blood
NG reactive response of patients with AP, in a comparative
aspect, depending on the genesis, are presented in Table 4.

In patients with AGP, the neutrophil granulocytes
reactive response is reduced 95.29% compared to such
indicators in patients with BGP, and the neutrophil shift
index is reduced 96.28%, which indicates an increase in
the general intoxication of the patient body with AGP.
This is con¢rmed by an increase of the leukocyte shift
index 13.91%.

The decrease of the lymphocyte-granulocyte
index 54.93% in patients with AGP indicates that in
these patients infectious intoxication prevails over the
autoimmune process intoxication, and a decrease in the
neutrophil-monocyte ratio index indicates that in patients
with BGP, the advantage in anti-infective protection
belongs to monocytes/macrophages, and in patients with
AGP, cellular anti-infective protection is due to a greater
extent to the microphage system (neutrophils).

The increase of the ratio of the absolute leukocytes
number and ESR 80.0% in patients with AGP con¢rms
the idea a signi¢,cant increase of exogenous intoxication
(infectious and alcohol) of the patient body.

The decrease of leukocyte (40.0%) and lymphocyte
(40.82%) indices in patients with AGP compared to such
indicators in patients with BGP indicates that in the latter,
cellular protection is carried out more e ectively by
monocytes/macrophages, and in patients with AGP - due to
the activation of neutrophilic leukocytes. At the same time,
in both groups of patients with AP, humoral factors of anti-
infective protection show less activity and are ine ective.
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Table 4

Comparative characteristics of the reactive response of neutrophil granulocytes in peripheral blood of
patients with acute pancreatitis depending on the genesis

_ Units of Patients vyi@h alcoholic | Patients v_v!th biliary
Indicators measurement pancreatitis (n=117) pancreatitis (n=72) p
M+m Mzm
Leukocyte Shift Index c.u. 4,75+0,27 4,17+0,27 >0,05
Neutrophil Shift Index c.u. 0,296+0,05 0,581+0,011 <0,01
Neutrophil-lymphocyte ratio c.u. 6,79+0,48 4,83+0,47 <0,05
Neutrophil-Monocyte Ratio Index c.u. 14,29+0,79 24,11+1,24 <0,01
Lymphocyte-granulocytic index c.u. 1,42+0,15 2,20+0,17 <0,05
Neutrophil Reactive Response Index c.u. 0,297+0,031 0,580+0,012 <0,01
Leukocyte and ESR ratio index c.u. 0,45+0,05 0,25+0,01 <0,05
Nonspeci¢,c resistance index c.u. 19,10+0,18 32,73+0,31 <0,001
Leukocyte index c.u. 0,15+0,02 0,21+0,01 <0,05
Lymphocyte index c.u. 0,147+0,015 0,207+0,014 <0,05
Total leukocyte, ESR and LIl ratio indicator c.u. 3,19+0,21 6,41+0,17 <0,001

Notes: ESR — erythrocyte sedimentation rate; LIl — leukocyte intoxication index; c.u. — conditional units; p — probability
of indicators differences between patients with alcoholic and biliary pancreatitis

Thus, the above indicates that alcohol, which has
become the trigger mechanism for the formation and
course of AP, negatively a ects the formation of the
reactive the peripheral blood NG response of patients
with AGP, minimizing the NG reactive response, which
leads to a decrease in the nonspecisc anti-infective
defense of the patient body.

In terminally di erentiated (segmentonuclear), short-
lived NGs, upon activation, multidirectional actions are
observed, which are associated with the activation of
genes encoding the regulation of the various proteins
synthesis that ensure the homeostasis stability of both
humoral and cellular factors of anti-infective defense
[17]. In addition to changes in gene expression, there
are changes in mRNA levels in human neutrophils
upon exposure to bacteria, which becomes important
in the functional activation of NG for the synthesis of
pro-immune and immune cytokines and chemokines,
adhesion molecules; enzymes; substances that regulate
the growth and apoptosis of immunocompetent and
other cells. Such activation of NG function occurs in the
peripheral blood of a healthy person and in the body of
aperson su ering from AP, in the presence of intoxication
caused by an infectious and autoimmune process, while
against the background of alcohol consumption, NG are
negatively a ected and the function of NG sensitivity to
the changes in the sick person body is disrupted.

Neutrophil leukocytes respond to increased intoxication
in the body with the appearance of toxigenic granularity and
vacuolization of the neutrophil cytoplasm. Vacuolization
of the peripheral blood neutrophils cytoplasm of patients
with AGP was not detected in any patient, but it was
observed in 9 (12.5%) patients with BGP.

Toxigenic granularity was detected in 36 (30.77%)
patients with AGP. Of these, in 27 (23.08%) patients it
was assessed as 1+, and in 9 (7.7.69%) it was assessed
as 2+. At the same time, toxigenic granularity of NG was
detected in 54 (75%) patients with BGP; it was assessed
in 36 (50%) patients as 1+, in 9 (12.5%) as 2+, in the
remaining 9 (12.5%) individuals as 3+.

Thus, in patients with AP, the level of peripheral blood
NG reactive response increases, what directly depends on
the etiological factor. The peripheral blood NG reactive
response is more pronounced in patients with BGP, and
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less NG activation is observed in patients with AGP. From
our point of view, the decrease in the level of NG reactive
response in patients with AGP is due to the limiting e ect
of the latter on the functional activity of short-lived NG.
At the same time, toxigenic granularity of NG is more
pronounced in patients with BGP, and vacuolization of
neutrophil cytoplasm is detected only in peripheral blood
NG of patients with BGP.

The nature of the course and severity of the
inAammatory process is determined by the degree of
exogenous and endogenous intoxication and the immune
reactivity of the patient body. The mentioned above, the
level of adaptive stress, cellular reactivity of organism
(degree of intoxication), the peripheral blood NG reactive
response in patients with AP, depends on the genesis —
alcoholic or biliary AP.

Conclusions

1. The functionally stimulated activity of factors
and mechanisms of nonspecig,c anti-infective defense of
patient body with acute pancreatitis (AP) is limited by the
increased level of intoxication: the suppressive e ect of
intoxication on the general level of nonspeci¢,c resistance
of patient body is generally reduced 90.58%.

2. The decrease of the nonspeci¢c resistance index
by 2.53 times in patients with alcoholic pancreatitis is
due to the intoxication of organism, mainly due to the
infectious process and alcohol.

3. In patients with BGP, intoxication is combined with
limitation of the functional activity of factors and mechanisms
of nonspeci¢c innate and speci¢,c acquired immune anti-
infective defense of the patient body, with a decrease of the
index of nonspeci¢,c resistance of organism 47.72%.

4. Inpatients with BGP, the peripheral blood neutrophil
granulocytesreactive response andtheir toxigenic granularity
are more pronounced. Vacuolization of NG cytoplasm is
present exclusively in patients with BGP, which indicates
a stronger organism intoxication of this genesis.

Prospects
Establishing possible chronobiological relationships
in the formation of acute pancreatitis, taking into account

the etiological factor and gender.
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