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The purpose of the study was to assess local imstatgs as a marker for the risk of intestinal tomassis failure. The
research was based on the study of local immunéanézms of intestinal anastomoses failure in theparative aspect. The
material of the study was the anastomosis tisseasadf the intestine at a distance of 1-3 cm fiteenranastomosis, as well as the
patients’ blood samples taken before surgery, eritht and the fifth days after the formation loé tanastomosis in subgroups of
the study. The occurrence of intestinal anastomfadlese is mainly determined by the interactiorimfmunocompetent cells and
products of their activity - cytokines. Immunologialisorders in the intestine tissues in the amassis area cause the failure
pathogenesis. The microenvironment of intestinalstamoses by immunological parameters is a fiedd pinomotes further
progression of inflammation or serves as a bufterezthat protects tissue from pathological changhs. study revealed the
formation of secondary immune deficiency in patients with resection of intestinal segments; recovery of immune status indices in
patients with uncomplicated postoperative perioclicg at an earlier date and to the fuller extent.
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The work is a fragment of the initiative researcbject “To develop technologies for the predictigmevention and
surgical treatment of anastomotic failure in patewith small bowel surgery” at the stage of plarmi

An intestinal anastomosis is a surgical procederéopmed to establish a connection between two
previously distant parts of the intestine. Thisgadure restores the continuity of the intestineratte
removal of a pathological condition that affects thtestine [3].

The history of the intestinal suture study goeskbmager 200 years and it is no secret that great
progress has been made in this field of abdomimagesy. Numerous clinical and experimental studies
provide various information on the efficacy of ameistinal suture’s particular type. It is knowntthize
main pathophysiological aspect in patients withestinal anastomoses (lA) failure are volemic and
hemodynamic disorders, which are caused by redatedal inflow and impaired venous outflow due to
compression of intramural vessels, sequestratidituif into the lumen of the intestine and abdorhina
cavity [3, 4].

Endogenous intoxication and metabolic disordeta ifailure are of complex and multicomponent
nature [2, 6]. The main source of endotoxicosigdtients with IA failure is the intestine [5]. Imipaent
of the intestinal wall’s barrier function leads ¢émdotoxemia, which is progressive in the absence of
adequate treatment [4, 5, 9].

Chronic inflammation to some extent may serve &sekground for the intestinal anastomoses
failure against the background of proliferationtia intestinal mucosa. The starting point for th@iferation
are the epithelial cells of the intestinal mucdda The immune system of the gastrointestinal &) is
represented by lymphoid tissue associated witintkestine (GALT-gut associated lymphoid tissuedated
in three parts - diffusely distributed by its owlatp under the intestinal epithelium, in the epitimee and in
organized lymph follicles, such Bgyer's patches. It is in close contact with a Hloye of microbial and
allergenic material coming from the intestinal lumand serves as the first barrier in its path [9].

The following factors are crucial in the furthervéopment of pathological changes: gradual
depletion of the liver detoxification potentialatrsiocation of intestinal microflora and its acdios of
pathogenic properties; growth in the total mag®wit products in internal environments; developtragn
systemic microcirculatory disorders in organs dasues, disorders of cellular metabolism; develagme
and progression of peritonitis, the second souf@eataxication [6, 9].

In our opinion (and this is confirmed by variousdies [1, 7, 8, 9]), it is important to study tloder
of immunocompetent cells and cytokines in the fdramaof the intestinal anastomoses failure.

The purposeof the study was to assess the local immune saatasnarker for the risk of intestinal
anastomoses t failure.

Materials and methods.The work was based on the study of local immunea@sms of intestinal
anastomoses failure in the comparative aspectniterial of the study was the anastomosis tissuael
as areas of the intestine at a distance of 1-3rom the anastomosis. Clinical material (paraffinchk)
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sampled from 52 patients who were selected by ranskmpling, who were performed resections of small
bowel segments with the formation of intestinalstomoses, as well as blood samples taken befayersur

on the first and the fifth days after the formata@rthe anastomosis, in Sl “V.T. Zaitsev InstitofeGeneral

and Urgent Surgery of NAMSU” in the period from 200 2018. The mean age of patients was 54.7 + 5.9
years. Of all the operated there were - 29 (55®8&6hen and 23 (44.1%) men.

The patients were divided into two subgroups: soibgi consisted of patients with uncomplicated
postoperative period (23 patients), subgroup lluided 29 patients with complicated postoperativiople
(who were diagnosed with intestinal anastomosésréi

Immunological typing of tissue lymphocytes (CD3GD3 + CD4 +, CD10 + CD8 +, CD16 +
CD56 +, CD19 +, T-lymphocytes with receptors) agitbkines (TNF-, IL-1, IL-2, IL-6, IL-8, IL-10), as
well as studies of markers (antibodies): Vimentin; 67, were evaluated using monoclonal antibotigs
immunohistological staining with Ventana Medicals&ms, Inc. automatic system using Ventana kits
(Ventana, Tucson, AZ) in compliance with the magtiieer's instructions.

Serial paraffin sections were prepared and appiedihesive-coat glass. The study was performed
according to the method of C.R. Taylor, R. Cote=-fPeatment of the sections was performed by the
method of restoration of antigenic tissue determi®iéS.H Shi, 1991 and M. Sowa, Y. Kato, |. Nakhnis
et al., 1992). Incubation with primary antibodiasted 30 min at room temperature. The sections were
thoroughly washed in the buffer, dried, and thevatied with the En Vision system (Daco, Denmark).
Monaoclonal antibodies were to desmin (Daco, RTWtdh), to vimentin (Daco, RTU dilution), to Ki -76
(Daco, RTU dilution). The study was performed dtedent types and methods of anastomoses formation.

The study of the total population of T-lymphocy(€D3"), subpopulations of T-lymphocytes - T-
helpers (CD%), T-suppressors (CDBandp-lymphocytes (CD1%nd CD2® in blood serum was performed
using monoclonal antibodies CD3CD4’, CD8, CD19 and CD20 by the immunofluorescence method
with STAT-FAX303 enzyme-immunoassay analyzer, UBe content of immunoglobulins A, M, G (IgA,
IgM, IgG), total immunoglobulin E (IgE) in the bldoserum was studied using enzyme-immunoassay
systems produced by Tov. NVL "Granum-Ukraine", dmel content of allergen-specific IgE was studied
using enzyme-immunoassay systems produced by N\Mdrogen" (Russia). Studies of circulating immune
complexes were performed in blood serum by the oaeti Gashkova et al. (1977), as well as tumorosssr
factor alpha (TNFe) in the blood serum was detected using enzyme-moagsay systems manufactured by
VAT "Protein Contour" (Russia) and "Diaclone" (Fcah

Statistical analysis was performed using the modeftware package STATISTICA 7.0 (StatSoft
Inc., USA) and MedCalc (version 9.3.5.0).

Results of the study and their discussiomAssessment of local immune status in the intestinal
anastomoses failure revealed that the contenthaper-induction lymphocytes (CD3CD4) in the tissue
of the anastomosis was reliably<{0.05) higher by 44.7%. Respectively, the CDEDS8 index was by
1.7 times and by 55.0% higher than that of rel&ibealthy tissue (p <0.05), but the number of CBdls
and B lymphocytes was reduced by 21 % and 23.5sperdively compared to relatively healthy tissue
and by 42.2% (table 1).

In the intestinal tissue, which was sampled atdist&ance of 1-3 cm from the anastomosis, on the
contrary, there was a higher content of CD@&8lls by 37.2%, but also a lower number of cytataells
(CD8') (18.0%) compared to the indices along the lineeséction (p <0.05) (table. 1). According to other
criteria, no reliable differences were found. Sasddf local immune status in different parts ofititestine
did not reveal significant differences.

Table 1
Immunohistochemical parameters of lymphocyte subpagation in intestinal tissues of patients with
intestinal anastomoses in subgroups

Subpopulation _ Patients of group | . Patients of group Il
line of 1-3 cm from 7-10 cm from line of 1-3 cm from 7-10 cm from
of lymphocytes . : . . ) .
resection anastomosis anastomosis resection anastomosis | anastomosis
CD3* 76.2+3.1 57.5+2.8* 71.6+2.6* 65.3+1.6% 58.7+3.0 A2 2%e
CD3' /CD4* 40.7+2.4% 24.5+3. 1% 31.1+2.7* 34.8+1.5* 24.2+1.4 23.3+]1.2%s
CD3'/CD8* 34.8+2.0 31.3+2.6 35.3+2.1* 29.0+1.3 * 28.5+1.7* 5.@+2.5%
CD16" /CD56 9.2+2.1 20.5+2.2* 12.4+1.6 12.1+1.6 11.1+1.5 1a.p+
CD19" 12.242.4 20.1+1.5% 16.3+2.4* 17.3+2.1* 31.8+2.0 24.0+1.8*
CD4" /CD8" 1.9+0.33 0.95+0.21* 1.154+0.36 1.6+0.25* 1.14+0.26 0.97+0.13%
CD10o 21.2+1.8 16.5+1.45* 24.1+2.0 11.5+1.3 9.5+0.88* ABAL 1

Note - statistically significant compared to theeetion line (7-10 cm - conditionally healthy tieyu* - by Student's test, p <0.05; » -

by the Z-criterion, p <0.05
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A study was performed on the CD10 immunohistochgnislevance for diagnosis in this clinical
situation, isolating the intestinal mucosa. Uniftymositive CD10-immunostaining was detected in the
normal intestinal mucosa, but variable expressass lwas revealed under the conditions of intestinal
anastomosis failure. In particular, CD10 stainirgsvost in 80% of the mucosa in intestinal anasg@a®o
failure, usually in the presence of active inflantioa There was no expression of CD10 in normal
intestinal mucosa 7-10 cm from the anastomosisrefbee, although CD10 immunostaining identifies
normal intestinal mucosa with 100% specificity, aige staining does not definitively exclude
anastomotic failure.

In general, in patients with intestinal anastomda#sre, the process was characterized by a high
content of tumor-infiltrating T-helper-inducer lyinpcytes (CD3, CD4", CD3 / CD4', CD3 / CDS8") and
low levels of cytotoxic (CD3 CD8 and CD19). However, the resection line may have maintaiaed
immune barrier due to the increased content ofrBplyocytes (CD19 compared to the intact tissue.

Cytokines are known to be the major products of imatompetent cells. We have studied the
level of tissue cytokines (IL-2, TNE; IL-6, IL-8, IL-10, IL-1) in the intestinal anagtwsis and in the
surrounding tissues (table 2).

Table 2
Immunohistochemical parameters of interleukins in ntestinal tissues
of patients with intestinal anastomoses in subgroup

Subpopulation _ Subgroud (n=23) . Subgroupl (n=29)
of interleukines line qf 1-3cm from 7-10 cm from line o_f 1-3cm fron_1 7-10 cm fror_n
resection anastomosis | anastomosis resection anastomosis | anastomosis
IL-1 43.3+4.1% 49.9+5.16* 58.5+6.4%e 270.3+25.5*¢ 80.29+9.95* | 100.12+13.1%
IL-2 35.745.1* 32.6+3.7% 60.3+6.6%¢ 18.1+3.31* bfil.42* 5.55+0.74%
IL-6 21.9+4.7* 25.545.1 39.11+8.4* 190.9+23.1* BG1.22% 55.21+4.6%
IL-8 181.1+£16.7* 166.2+17.7* 169.4+13.3% 520.1+19.0| 242.5+20.4* 130.2415.7*
IL-10 26.6+2.5* 15.5+1.8* 17.4+1.9* 8.56+1.94 6.2R55* 8.24+1.75
TNF-o 7.08+1.13 5.9+1.05 5.33+0.91* 17.32+1.14 11.7311.5| 12.07+0.65*

Note. Statistically significant for the resectiamel (7-10 cm - conditionally healthy tissue): *y Btudent's test, p <0.05; « - by the Z-
criterion, p <0.05

Generally, all the studied cytokines in patientdwvimtestinal anastomoses failure had a high level,
except for IL-10. Thus, the content of IL-2, IL46-8, IL-1 in tumor tissue was by 3 times highearh
compared to the resection area. In the area aktfextion line, the level of IL-8 was statisticalbliably
(p <0.05) by 2 times lower compared to the arek-8fcm from the anastomosis (table 2).

Analysis of the distant intestinal mucosa obtaifiedh patients with intestinal anastomoses failure,
revealed the presence of the crypts in the bastd, gaoliferation of Ki67 positive cells, and slagells
that expressed Vim and were located among theedjpith of the crypts (fig. 1).

TG _';_ ’ v - As a result the immuno-

o= : . % histochemical examination of the

| mucous membrane revealed
differences in the main and the
control  groups. Thus, the
proliferation index for Ki67 in
group ] with intestinal
anastomoses failure was 88.42%,

‘fr in group | (control) - 0% (p =
A, # - 0.0001) Vimentin.

: When studying the initial
parameters of immune status in
patients of the studied subgroups,
before surgery and on the first day
after surgery (p> 0.05), reliably

Fig. 1. Immunohistochemical expression of Vimeritinthe S|gn|f|cant differences V\_Iere rgve-
patients with intestinal anastomoses failure. aled. It was found thatin patients
with complicated postoperative period (subgroujmiinunogram values were reliably<{@.05) lower.

In the uncomplicated course of the postoperativegdsubgroup 1), this index is almost close to
normal values (63.47+0.68%), while in subgroupylthe end of treatment there was only a tendency to
increase the content of CD® the blood (55.53+0 , 65%).
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When determining the level of CD2(nh the patients of both subgroups it was revealeabst
twofold increase in this index compared to nornadlies, but in patients with uncomplicated postajpera
period there was a more pronounced tendency toalmenthe level of CD20in patients of subgroup |
(22.6+0.29%) than in patients of subgroup Il (25®37%, p <0.05).

In addition, there was a reliable (p <0.05) incesiaghe level of NK cells, which may be associated
with an impairment of the intestinal mucosa barfigrction and with the penetration of the intedtiima

antigens into the submucosal layer. The resulth®fymphocyte subpopulations study are presemted i
table 3.

Table 3
Dynamics of lymphocyte subpopulations and phagocytiactivity
of neutrophils in peripheral blood samples of patiats in subgroups under study

Indices Norm. % Subgroud (n=23) Subgroupl (n=29)

Day 1,% Day 5,% Day 1,% Day 5,%
CD3' (T-lymphocytes) 66.2+0.5 47.12+0.91* 63.47+0.68 50.93+0.83* | 55.53+0.65**
CD4* (T-helpers) 43.9+0.8 29.12+0.61* 40.51+0.46 30.77+0.6* 33.3+0.66**
CD8+ (I-cytotoxic) 27.0+0.9 15.21+0.35* 22.11+0.5 16.2+0.3* 18.45+0.41
CD16+ (NK-cells) 13.5+0.7 19.12+0.45* 12.56+0.34 18.97+0.41* 14.73+0.32
CD20+ B- lymphocytes) 14.0+0.2 27.4+0.27* 22.6+0.29 27.67+0.25* | 25.67+0.37**
CD4'/CD8* 1.9+0.02 1.92+0.18 1.86+0.15 1.87+0.16 1.7+0.15
Neutrophil phagocytic activity (%) 66.32+2.11 46.68+1.14* 64.2+1.65 45.23+0.89* | 53.03+1.03**
Phagocytic number 5.5+0.4 2.77+0.05* 4,72+0.11 2.80+0.06* 3.85+0.1*

Note: * p <0.05 compared to normal values, ** pG&®compared to subgroup I.

In the examined patients a significant decreaseutrophil phagocytic activity and in phagocytic
number was revealed. Faster and more complete egcaf phagocytic activity (64.2+1.65%) and
phagocytic number (4.72+0.11%)indices occurreduingsoup | compared to subgroup Il (53.03+1.03%
and 3.85+0.1%, respectively), which created thegnmditions for the restoration of phagocytosis dasad
completion, and, consequently, to reduce the risiomplications in the postoperative period.

In patients of subgroup | there was an increaslednevel of Ig A by 2 times (5.11£0.07 g/l) at a
normal value of 2.5+0.08 g /|, this is due to thet that immunoglobulins of the IgA class are "tinst
line of the body’s defense"” on the mucous membrah#d®e gastrointestinal tract. In the study of lneel
of the IgM and IgG classes immunoglobulins, noatdly (p <0.05) significant deviations from normal
values were established (table 4).

Table 4
The level of Ig A, Ig M, Ig G immunoglobulins in peipheral blood samples
of patients in subgroups under study
) Subgroud (n=23) Subgroupl (n=29)
Indices Norm, g/l
Before treatment, g/l Day 5, g/l Before treatment, gfl Day 5, g/l
IgA 2.5+0.08 5.11+0.07* 3.75+0.06 4.85+0.07* 4.27+0.05**
lgM 1.51+0.05 1.18+0.05 1.30+0.04 1.22+0.05 1.25+0.04
IgG 14.7+0.42 16.3+0.2 14.84+0.10 15.55+0.07 15.17+0.09

Note: * p <0.05 compared to normal values, ** pG&®compared to subgroup I.

It should be noted that the state of cellular amchdral immunity in patients with small intestine
surgery suffers markedly, and is characterized,goeater extent, as general immune depressiatignps
with anastomotic failure, which largely correlatéggh studies on complicated surgical pathology [3ta
on the T-lymphocytes reduction against the backapoaf increased duration of the pathological preces
and the severity of inflammation, which we obserireghatients of subgroup I, significantly corraat
with literature data, and necessitates furthenstiidhe impact of immunocompetent cells on thepsses
of small intestinal anastomoses healing [1]. P&ieramined in the study showed a decrease in piago
activity of neutrophils, as well as in phagocytionmber, in addition, the recovery of phagocytic\atti
and phagocytic number was slower in subgroup liciwmay be associated with activation of the immune
response against infectious agents, which maydierain gastrointestinal pathologies [9].

Development of intestinal anastomoses failure gy determined by the interaction of
immunocompetent cells and products of their agtivitcytokines. Local immunological disorders in
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intestinal tissues along the line of resection eapathogenetic initiation of anastomosis failurbeT
microenvironment of intestinal anastomoses accgrdinits immunological parameters is a field that
promotes further progression of inflammation orvesras a buffer zone that protects tissue from
pathological changes.

Studies have shown that in patients who underwesgation of intestinal segments, secondary
immune deficiency is formed, which is determinedabyormalities in the system of cellular and hurhora
immunity. Earlier and complete recovery of immuratiss occurs in patients with uncomplicated
postoperative period.
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MIKPOOTOYEHHSA KHIIKOBUX

AHACTOMO3IB 3 ITIOPIBHAJIBHOIO
OLIHKOIO IMYHHOTI'O CTATYCY Y TAHIEHTIB
3 AHACTOMO3AMM TOHKOI KAIIIKA
Tumuenko M.€., IBanosa 10.B., 'pamatiok C.M.,
3apyubkuii S1.J1., binuii B.5A.

MeTo¥0 I0CTiKEHHS € OL[iHKa JIOKaJIbHOTO IMyHHOTO
CTaTycy SIK MapKkepa PU3HKy HECIIPOMOXKHOCTI KHIIKOBOT'O
aHactoMo3y. JlociimkeHHs 6a3yBajiocss Ha OCHOBI BUBUECHHS
B MOPIBHSUIBHOMY aCIEKTi JIOKAIFHUX IMyHHHX MEXaHi3MiB
HECIIPOMOXKHOCTI KWIIKOBHX aHAacTOMO3iB. Marepianom
NOCIIUKEHHST CIYXXWIN TKaHUHA aHAacTOMO3Y, IiISTHKH
KHIIKH Ha BifcTaHi 1-3 cM Bil aHACTOMO3Y a TaKOX 3pa3Ku
KpOBI NawLi€eHTiB, 3a0paHi B oneparii, Ha rnepiy i n'aty 1ody
micis popMyBaHHS aHACTOMO3Y B HiArpyIax JOCIIDKCHHS.
BUHUKHEHHS HECIPOMOXXHOCTI KHIIKOBMX aHacTOMO3iB B
OCHOBHOMY BU3HAYAETHCS B32EMOJIIEI0
IMYHOKOMIIETCHTHHUX KIIITHH 1 MPOAYKTIB iX aKTHBHOCTI -
LUTOKIHIB. IMyHOIOTI4YHI OPYyIIEHHS B TKAaHUHAX KUIIKA B
30H1 AQHACTOMO3Y 00yMOBIIIOIOTE MaToreHe3
HECIIPOMOXHOCTi. MiKPOOTOYEHHS KMIIKOBHX aHACTOMO3IB
32 IMyHOJIOTIYHMMHM HapaMeTpaMH € II0JIeM, CIIPHsE
MOZIJIBIIOMY HPOTPECYBaHHIO 3allaJieHHs a0o0 CIIyXHUTh
Oy(epHOI0 30HOI0, 3aXHWIla€ TKAHMHY BiJ HATOJOTIYHHX
3MiH. JlocmikeHHS BHSABWIO (POpMYBaHHS BTOPHHHOL
IMYHHOI HETOCTaTHOCTI Y TALIIEHTIB 3 PE3EKLIEI0 CEIrMEHTIB
KHIIICYHHKA, BiJHOBJICHHS IIOKa3HUKIB IMyHHOTO CTaTycy y
MAIEHTIB 3 HEYCKJIAIHCHUM MICIISONEPaifHUM TIepiogoM
BifIOyBa€eThCsl B OUIBII paHHI TEpPMiHU i B OLIBII ITOBHOMY
o0cs3i.

Karoudosi cJI0Ba:
HECIPOMOXKHICTh, IMyHOJIOTis.

Cratts Hagivinuia 11.08.201%.

Kumikosi aHACTOMO3H,

MIKPOOKPY KEHHME KNITEYHbBIX AHACTOMO30B
CO CPABHUTEJIBHOM OLUEHKOMA KMMYHHOI'O
CTATYCA Y HAIIMEHTOB C AHACTOMO3AMMU
TOHKOM KMIIKA
Tumuenxko M.E., UBanosa 10.B., I'pamaTiok C.H.,
3apyuxuii S1.J1., Beaslii B.5.

Llenpto wuccnenoBaHMs SIBIACTCS OLEHKA JIOKAIBHOTO
HMMYHHOTO CTaTyca Kak MapKepa PHCKa HECOCTOSTEIbHOCTH
KHUIIEYHOTO aHacToMo3a. McciaenoBanue 06a3upoBanock Ha OCHOBE
H3YYCHUs] B CPABHUTEIBHOM AaCIIEKTE JIOKAIBHBIX HMMMYHHBIX
MEXaHU3MOB HECOCTOSITENIBHOCTH  KHUIIEYHBIX ~aHACTOMO30B.
MarepuanoM UcCIeJOBaHNS CITy KN TKaHb aHACTOMO3a, Y4acTKa
KHUIIKKM Ha paccTossHuM 1-3 ¢M OT aHacToMo3a a Takxke 00pasibl
KPOBH IIALIMEHTOB, 3a0paHHbIC B OIEpalH, Ha NEPBbIC U IATHIC
CYyTKM Tocie (OPMUpPOBAHHS AaHACTOMO3a B MOATPYMNax
HccreoBaHus. BO3HUKHOBEHHE HECOCTOSATENBHOCTU KHILIEYHBIX
AHAaCTOMO30B B OCHOBHOM OIIPEZCISIETCSl B3aUMOACHCTBHEM
HMMMYHOKOMIIETEHTHBIX KJIETOK M TPOAYKTOB HMX AKTUBHOCTH -
IUTOKMHOB. VIMMyHOIOrHUecKie HapyIIeHHsI B TKAHAX KHIIKH B
30HE aHACTOMO32a 00YCIIOBIMBAIOT ITATOr€HE3 HECOCTOSATENHOCTH.
MHUKpPOOKpY KEeHHE KHUIIEYHBIX aHAaCTOMO30B 1o
HMMMYHOJIOTHYECKHM ITapaMeTpaM SIBIISIETCS MOJIEM, CIIOCOOCTBYeT
JanpHeiIeMy IPOrPeCCUPOBAHHMIO BOCHAJIEHHUS WM  CIIYXKUT
OydepHoii 30HOI, 3amMIIaeT TKaHb OT MATOJOTMYECKUX
n3MeHeHui. MccnenoBanue BBISBIIIO (DOPMUPOBAHUS BTOPUIHON
MMMYHHOM HEIOCTaTOYHOCTH Yy MAlMEeHTOB C pe3eKuuei
CeTMEHTOB  KHIICUHHKA; BOCCTaHOBJICHHE  IOKasarelneit
HMMYHHOTO CTaryca Yy HalMeHTOB C  HEOCIOKHCHHBIM
TIOCJICOTIEPALIMOHHBIM TIEPHOJIOM HPOMCXOAUT B Oojiee paHHUE
CPOKH H B 00JIee IOJITHOM 00BbeMe.

KiroueBbie cjIoBa: Kumeunsie
HECOCTOSTENbHOCTh, UMMYHOJIOTHSI.

Penensent €pommenko I'.A.
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