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Llenb: cpaBHEHWE MMMYHOTUCTOXMMUYECKKX (MTX) XapaKTepUCTUK YepBEOOPa3HbIX OTPOCTKOB, YAANEHHDIX Y JETel C OCTPbIM anneHANLUTOM U CUH-
[ pPOMOM XpoHuueckux boneit (XB) B npaBom HUKHEM KBagpaHTe xusoTa (MHKMK), a Takke npoBeseHVEe KNMHUKO-MOPPONOTMUYECKUX KOPPENALMIA.
Martepuan u metoapl: UIX meTogom uccnegosanca 51 anneHamnKe aeTen B Bo3pacte 5-14 neT, KOTopbiM Obina NpoBeaeHa anneHA3KTOMUA C AUArHO-
30M: XPOHMYeCcKUi anneHamumt/cuHapom X6 8 MHKXK (24 6onbHbix, | rpynna) v octpbiit anneHanuut (27 6onbHbIX, Il rpynna). MposeaéH ummnask-a-
Ha/IM3 TUCTONOTUYECKMX CPE30B, OKPALLEHHbIX FEMAaTOKCUIMHOM-303MHOM U MeToAom UMX Ha 6enok S100 v agepHbIi aHTUTEH NpondepupyoLLmMX
KneTok (PCNA).

Pe3ynbTaThl: UMUK aHANWU3 NOKa3an HaJMuMe CTaTUCTUYECKM 3HAUMMO Bonee BbICOKOI yAeNbHOWM NAOWaAW U YUCAEHHOMW NaoTHOCTM (p<0,05) um-
MYHOPEaKTUBHbIX KIETOK MPU OKpalwMBaHWUK Ha 6enok S100, a TakKe YUCAEHHOIN NAOTHOCTU UHTPAMypanbHbIX raHrines (p<0,05) Ha GpoHe MUHK-
MaJIbHbIX FMCTONIOTMYECKUX U3MEHEHUIA B CTEHKe YepBeobpasHOro oTpocTka y 60/1bHbIX | rpynnbl no cpasHeHuto co |l rpynnoii. Mpu 3Tom YnuceHHas
nnoTHocTb PCNA-MMMYHOPEaKTUBHBIX KIETOK Oblfa CTaTUCTUYECKM 3HAYUMMO Bbille Y 60/bHbIX Il rpynnbl Ha GOHe BbIPaXKEHHbIX BOCMAAUTENbHbIX
M3MeHeHUl B YepBeobpasHom oTpocTke (p<0,01). B 6uonTatax | rpynnbl 60/bHbIX TakKe OTMEYaNach CTaTUCTUYECKM 3HAYMMO boblUas YMCEHHanA
NAOTHOCTb FEPMUHATUBHBIX LLEHTPOB IMMbOUAHDIX y3enKoB (p<0,05), Npy TOM UTO YMCNEHHAA NAOTHOCTb B HUX MaKpoQaros, 3axsaTMBLLMX anonTos-
Hble Tenbla, 6blna 6onee BbicoKoW y 60/bHbIX Il rpynnbl (p<0,001).

3aKnloueHue: faHHble pesynbTaTbl 4EMOHCTPUPYIOT Pasiumna HEMPOMMMYHHbIX NoKasaTenel B YepBeobpasHOM OTPOCTKE NPU ABYX ONMUCAHHBIX HO-
30/10TMAX M YKa3bIBAKOT Ha BO3MOMXKHYIO PO/Ib anMeHAVKYAAPHOrO HeMpasibHOr0 KOMMOHEHTA KaK NPeAnocbIIKM pas3suTua cuHapoma Xb B MHKXK y
neten.

KntoueBble cnoBa: yepseobpasHbili 0mpocmok, WeaHHO8CKaA Kaemka, 6enok S100, AdepHsili aHMuzeH npoaugepupyrouux KAemok, XpoHuyecKuli
a600MUHQAbHbIU CUHOPOM.

Ona yntuposaHua: KanutoHosa MO, Bpoxu UB, fynano CM, CmupHoB AB, NMeTpeHiok BC, Axmag, A. Po/ib LWBAaHHOBCKMX K/IETOK B NaTON0TMK YepBeobpas-
HOrO OTPOCTKa Y AeTel. BecmHuk AsuueHHsl. 2023;25(4):466-77. https://doi.org/10.25005/2074-0581-2023-25-4-466-477
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Objective: To compare the immunohistochemical (IHC) characteristics of appendices removed from children with acute appendicitis and chronic pain
syndrome (CP) in the right lower quadrant of the abdomen (RLQA), as well as to define clinical and morphological correlations.

Methods: The structure of fifty-one appendices of children aged 5-14 years who underwent appendectomy for chronic appendicitis/CP in the RLQA (24
patients, Group 1) and acute appendicitis (27 patients, Group 2) was assessed. Image analysis of histological sections stained with hematoxylin-eosin
and immunohistochemically for S100 protein and proliferating cell nuclear antigen (PCNA) was performed.

Results: Image analysis showed the presence of a significantly higher volume density (VD) and numerical density (ND) (p<0.05) of immunoreactive cells
when stained for S100 protein, as well as the ND of intramural ganglia (p<0.05) against the background of minimal histological changes in the wall of
the appendix in patients of Group 1 compared to Group 2. On the contrary, the ND of PCNA-immunoreactive cells was significantly higher in patients
of Group 2 against the background of pronounced inflammatory changes in the appendix (p<0.01). In the biopsy samples of the Group 1 patients, a
significantly higher ND of the lymphoid nodule germinal centers was also noted (p<0.05), while the ND of tingible body macrophages was higher in
Group 2 patients (p<0.001). These results demonstrate differences in neuroimmune parameters in the appendices in the two described nosologic
groups and indicate the possible role of the appendiceal neural component as a prerequisite for developing CP in the RLQA in children.

Keywords: Appendix, Schwann cell, $100 protein, PCNA, appendicitis, chronic abdominal syndrome.
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BBEOEHMUE

OnuncaHHaA HECKONbKO AECATUNETUI Ha3af, «HeMporeHHas an-
NeHAMKONATUAY, NPEeANONOKUTENbHO NeXallan B OCHOBE CUHAPOMA
Xb B MHKX, 00 cx nop ABnseTca He A0 KOHLA NOHATOMN U, N0 MHEHWIO
pAfa aBTOPOB, HEAOOLEHEHHOM HO30/M10TMEN, AaHHbIE O KOTOPOW B
NuTepaTtype BecbMa orpaHuyeHHbl [1-4]. laHHas HO30M10Tvs He ABNsA-
eTcA obLEenpPUHATON, NOCKONBKY Y He€ OTCYTCTBYHOT YETKME AMarHo-
CTMYECKME KPUTEPUM: KaK KAMHMYECKMe, TaK M paguonormyeckue/
nabopatopHble [4]. Mo faHHbIM PA3IMYHbIX aBTOPOB, HEMpOreHHan
anneHavKkonaTtua scTpedaetca y 10%-25% Bcex 60/1bHbIX, KOTOPbIM
Ha [00NepaLyOHHOM 3Tane KAMHUYECKM Obin MOCTaBneH AMarHos3
OCTPOro anneHAMLMTA, NPUYEM Y AeTeld 3TOT MoKasaTesb BbiLle, Yem
y B3pocnbix [1-3, 5, 6]; 04HaKO HW BO Bpems, HU Mocne onepauuv B
anneHAMKCe HX MaKpo- HU MUKPOCKOMUYECKU He yAaBanoch 0bHapy-
YKUTb OTYET/IMBbIX BOCMANNUTENbHBIX U3MEHEHUI, YTO NO3BONAO bl
onpeaenvTb faHHble anneHA3KTOMMM Kak «HeraTuBHble» [7] , a Boc-
naneHue 4epseobpasHOro OTPOCTKA KaK «HeocTpoey [1]. Kak npasu-
N0, LOONEPALMOHHbIE KAMHWUYECKME U PEHTTEHONOTUYECKHUE AaHHbIe
Y 6O/IbHBIX C «MO3UTUBHBIMUY U KHEFATUBHBIMMY» ANMNEHA3KTOMUAMM
He pasnnyanuchb [1, 3]. JaHHble NO PacnpPOCTPaHEHHOCTM HEMpOreH-
HOW anneHAMKONaTUN y JeTel He COBMAAALOT Y Pa3HbIX aBTOPOB: O4HU
CYMTAIOT €8 pacnpoCTpaHEHHOM y faeTeit (8% OT Bcex C/1y4aeB anneH-
ZaKToMMIA) [8], Apyrve Haxoaunu eé y 5% pete (npoTtus 24% y B3poc-
NbIX), B TOM uncae go 13 net— amwb y 1% [9].

HepasHo 6bin0 onpeseneHo TpU KpuUTepua HemporeHHoM an-
NeHAMKONATUU: KNMHWKA OCTPOrO anneHAMLMTa, OTCYTCTBME BOCMane-
HUA TUCTONOTMYECKM U Hanuume S100-no3nTUBHbIX KeTok/nponnde-
pauyA WBAHHOBCKMX KNEeTOK [3]. Tem He MeHee, Jaxe B OTCYTCTBUE
MPW3HAKOB OCTPOrO BOCMAJIEHUA B aMMeHAMKCe Y TakuX BO/bHbIX
onpeaenstoTcA NaToNorMYeckMe MMUKPOCKOMUYECKUE W3MEHEHUs,
[eMOHCTpUpYIoLLMe, B Nepsylo ovepesdb, npoandepaLmio HepBHbIX
BOJIOKOH, 00YCNOBAMBAIOLLYO BO3HMKHOBEHME PEKKYPEHTHbIX MAU
XPOHWYeckunx abgomuHanbHblx 6oneii, B CBA3M € Yem naTonoruye-
CKMIA NpoLecc onpeaenaeTca Kak HelporeHHas anneHanKonaTua uam
HeMpOreHHbIN annNeHAWLNT, NPU KOTOPOM MOKa3aHO XMPYpruyeckoe
nevenue [1, 3].

MoVCKM MATONOTMYECKUX M3MEHEHWI B HEBOCMaNEHHOM ar-
NeHAMKce Y BOMbHBIX C «HeraTUBHbIMUY» anmneHAIKTOMUAMU Bblan
Hanpas/eHbl, B YaCTHOCTU, HAa OBHapyMeHWe NOBbILEHHOrO coaep-
KaHWA HeMponenTUAOB U NPU3HAKOB HapyLLIEHWA NenTUAEPruyYecKom
WHHEpPBaLWK, CBA3AHHOW C TaKUMW HeMponenTUAaMM, Kak cybcTaH-
ums P (SP), Ba3oaKTMBHbIN MHTECTUHaNbHbIM nentua (VIP), ceasak-
HbI ¢ pocTom 6enok 43 (GAP-43), ypoBeHb KOTOpbIX Obll BbIE Y
«HeOoCTpPbIX» anneHAMKCOB, MO CPABHEHMIO C «OCTPLIMMY, @ HEPBHbIE
BOJIOKHA Bbl/M TECHO aCCOLMMPOBAHBI C IMMGOUAHBIMU KNEeTKaMM Ha
nosepxHocTH ¢ponnmkynos [1]. MmeHHo ¢ HeliponponndepaTUBHbIMU
M3MEHEHUAMM B HEBOCMANEHHOM anneHAMKee CBA3bIBaN naTodpusu-
onoruto Xb B MHKMK, a nogobHy0 M1MCTONOMMYECKYIO KapTUHY npeaa-
ranun onpegenuTb Kak HEMPOUMMYHHBIV anneHauumT [1]. Choxuamch
npeacTaBAeHUA O PONU IHTEPAIbHOW HEPBHOW CUCTEMBI B PEryNALUK
MMMYHHOTO OTBeTa Ha BoCnanuTenbHyto peakuumio [10]. OgHako apy-
TVMW aBTOPaMM MOJyYeHbl MHbIE AaHHbIE MO IKCNPECCUU HeMpPasbHbIX
Mapképos [11]: cogeprkaHue cybcTaHLMM P 6bI10 0AMHAKOBLIM MpPK
OCTPOM WM HeocTpom anneHauuute, a VIP 1 BoBce oKasanca cratu-

INTRODUCTION

Neurogenic appendicopathy, described several decades ago,
supposedly underlying the CP syndrome in RLQA, remains poorly
understood. According to several authors, it is an underestimated
pathology, with scarce data in the literature [1-4]. This nosology
is not generally accepted because it lacks clear diagnostic crite-
ria, both clinical and radiological/laboratory ones [4]. Multiple
authors have reported that neurogenic appendicopathy occurs in
10%-25% of all patients diagnosed with acute appendicitis at the
preoperative stage. This number is higher in children than adults
[1-3, 5, 6]. However, no distinct inflammatory changes were ob-
served either macroscopically or microscopically during or after
the operation in the appendix. This finding led to the definition
of the appendectomy as "negative" [7] and the inflammation of
the appendix as "not acute" [1]. Patients with "positive" or "nega-
tive" appendectomies had similar preoperative clinical and radio-
graphic data [1, 3]. The prevalence of neurogenic appendicopathy
in children varies among authors. Some believe it to be common
(8% of all appendectomy cases), while others found it in only 5%
of children (compared to 24% in adults), with just 1% occurring in
children under 13.

Recently, three criteria for neurogenic appendicopathy have
been defined: clinical evidence of acute appendicitis, absence
of inflammation histologically, and the presence of S100 pro-
tein-positive cells/Schwann cell proliferation [3]. However, even
in the absence of signs of acute inflammation in the appendix,
pathological microscopic changes are found in such patients,
demonstrating the proliferation of nerve fibers primarily, causing
recurrent or chronic abdominal pain; therefore, the pathological
process is defined as neurogenic appendicopathy or neurogenic
appendicitis, which is considered an indication for surgical treat-
ment [1, 3].

The search for pathological changes in the non-inflamed
appendix in patients with "negative appendectomies" was aimed
in particular at detecting increased levels of neuropeptides and
signs of impaired peptidergic innervation associated with such
neuropeptides as substance P (SP), vasoactive intestinal peptide
(VIP), growth-associated protein 43 (GAP-43), the levels of which
were higher in "non-acute" appendices compared to "acute"
ones, and nerve fibers were closely related to the lymphoid cells
on the surface of the lymphoid nodules [1]. The pathophysiology
of CP in the RLQA was associated with neuroproliferative chang-
es in the non-inflamed appendix; therefore, this syndrome was
defined as neuroimmune appendicitis [1]. The role of the enteric
nervous system in the regulation of the immune response to the
inflammatory reaction was considered [10]. However, other au-
thors obtained different data on the expression of neural markers
in CP in the RLQA [11]: the level of substance P was the same
in acute and "non-acute" appendicitis, and VIP was significantly
higher in acute appendicitis. At the same time, the content of
protein S100-positive structures in patients with CP in RLQA did
not exceed that in patients with histologically confirmed acute
appendicitis [10, 12, 13].
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CTMYECKM 3HAYMMO BbILLE MPU OCTPOM anmneHAMUMTE, B TO BPEMA Kak
coziepkaHue S100-no3uTMBHbIX CTPYKTYP Y 60/1bHbIX ¢ XB B MHKK He
MPEeBbILIA/IO TAKOBOE Y 6O/IbHBIX C NOATBEPHKAEHHBIM FMCTONOTUYECKH
ocTpbIM anneHguumTom [10, 12, 13].

AnneHauKyNapHY0 GONNMKYAAPHYIO TMNEPNNA3UI0 CHUTAIOT UH-
[MKaTOPOM XPOHWMYECKOTO anneHAMLMTa Y AeTel, a cTeneHb eé Bblpa-
YKEHHOCTU — NPOTHOCTUYECKMM KpUTEPUEM UCYE3HOBEHMA CMHAPOMA
XB nocne anneHasktomun [14]. YTonueHne cobCTBEHHON MAACTUH-
KM NpW AAaHHOM COCTOSIHUM MOXKET NPUBOAUTL K rMNepAMarHoCcTuke
OCTPOro anneHAMLMTa, TaK KaK Npu coHorpadpum obycnaBnmneaeT no-
ABNIEHVE HECKMMAEMOTO NPY KOMMPECcUM anmneHavKca AMameTpom
6-8 mm [15].

Mo HabnlogeHWamM APYrvX aBTOPOB, CPEAM «HEOCTPbIX anneH-
[AMKCOB» MWb B 16% caydvaeB YepBeobpasHblit OTPOCTOK BbIMAAUT
MaKPOCKOMMYECKM HOPMabHbIM, B TO BPEMA KaK B OCTa/IbHbIX — OT-
MEYaIoTCA MHbELMPOBaHMe cocyaos (81%) U M3MeHeHMs, yKasbiBa-
IOLLME Ha XPOHMYECKUIA XapaKTep MaTo/orMYeckoro npouecca (2%),
a MMKPOCKOMWUYECKU Wb 5% anneHaMKCOB OKa3biBalOTCA He U3Me-
HEHHbIMM, Y OCTa/IbHbIX, MOMUMO HEWPOreHHOM anneHAMKonaTum
(14% cny4aes), Habno4AOTCA NPU3HAKM XPOHWUYECKOTO BOCMANeHUs
(39% cnyuaes) [2].

MpuBeaEHHblE AaHHble AEMOHCTPUPYIOT NPOTUBOPEUYUBOCTL
CYLLECTBYIOLMX MPEACTaBNeHUA O MaTOreHe3e M rMCTONIOrMYECKOM
KapTuHe cuHapoma Xb B HMKK v HeliporeHHbIX anneHAMKonatuin u
BbI3bIBAOT HEOOXOAMMOCTb UX YTOYHEHMUS.

LLENb UCCNEAOBAHMA

CpasHeHuWe UMX XapaKTepucTuK 4epBeobpasHbIX OTPOCTKOB, yAa-
NEHHbIX y AieTel € OCTPbIM anneHanuMTomM U cnuHapomom Xb B MHKXK, a
TaK¥Ke NPoBeAeHNE KIMHUKO-MOPHONOTMUECKUX KOPPENALMIA.

MATEPUAN U METOAbI

B AaHHOM Uccnef0BaHUM PETPOCNEKTUBHO NPOaHaAN3MPOBaHbI
nctopum 6onesHn NaumeHToB C OCTPbIM anneHAMLMTOM U CUHAPO-
Mom XB B MHKMK/XpoHnUeckum anneHanumMTom, KoTopbiM 6biia npo-
nssegeHa anneHgakromma B 2008-2012 rr. B AETCKUX XMPYPruyecKmx
otaeneHusax Ne 1 n Ne 2 TopoacKoi KNMHUYECKOW 60bHULbI CKOpOW
MeaMUMHCKol nomotm Ne 7 ropoga Bonrorpaga. Bospact naupeHTos
6b1n B AnanasoHe ot 5 ao 14 net. JaHHble KAMHUYECKUX, NabopaTop-
HbIX U MHCTPyMeHTanbHbIx (Y3U, OIAC, drubpoKkonoHOCKONMS, PEHT-
reHOCKOMMUA TOJICTON KULUKM) UCCNeOBAHWM, @ TaKKe KOHCY/IbTaLMi
CMEXHbIX CeLmanuncTos bolam ceeaeHbl B Tabauubl. Becero npoaHanu-
3upoBaHa 51 ncropus 6onesHN.

Kputepuun BKAtoueHuA: Bo3pacT o 14 net, anneHAIKTOMMUA B
aHaMHe3e, Hannune AaHHbIX 0 HabnoaeHUM 33 60bHBIM Ha NPOTA-
eHumn bonee 7 mecsues (19 60nbHbIX ¢ cuHapomom Xb6 B MHKHK).

KpuTepum UCKOUEHUA: HEQOCTYMHOCTb HEOOXOAVMMbIX KAWMHU-
YECKUX AaHHDIX, TaHTPEHO3HbIM anneHANLMUT U OCOXKHEHHbIE GOpMbl
OCTPOro anneHauumTa.

Ha OCHOBaHWMM KNAMHUYECKMX AQHHbIX WU Pe3ynbTaToB rMcTono-
TMYEeCKOro WCCNef0BaHWA YAANEHHbIX YepBeobpasHbIX OTPOCTKOB
60nbHble bblM pasaeneHbl Ha 2 rpynnbl. Mepsyto rpynny cocTasuaun
NauMeHTbl C MUHUMAbHBIMU TUCTONIOTUYECKUMWU U3MEHEHUAMMU B
CTeHKe YyepBeobpasHOro oTpocTka (24 60/bHbIX), C HaMUMEM Me3a-
ZeHuTa B 14 cnyyanx (58%). Bo BTopyto rpynny Bowin 60/1bHbIE € Nog-
TBEPHKAEHHBIM MMCTONOTMYECKN AMArHO30M OCTPOro $pIErMOHO3HOO
anneHauumTa (27 60nbHbIX). NPOAOAKUTENBHOCTL 3ab60NeBaHUs 0
anneHA3KTOMMU cocTauna y 6onbHbIx | rpynnsl ot 11 ao 32 mecaues,
y 60/1bHbIX |l rpynnbl — A0 24 Yacos.
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Appendiceal follicular hyperplasia is considered an indicator
of chronic appendicitis in children, and the degree of its severi-
ty is a prognostic criterion for the recovery of chronic pain syn-
drome after appendectomy [14]. It can cause thickening of the
lamina propria and lead to overdiagnosis of acute appendicitis, as
it determines the sonographic appearance of the appendix as a
noncompressible tubular structure 6-8 mm in diameter [15].

Other authors have reported that only 16% of "non-acute"
appendices cases appear grossly normal. In contrast, 81% exhibit-
ed blood vessel injections, and 2% showed changes indicative of a
chronic pathological process. Microscopically, only 5% of appen-
dices remained unchanged, while the rest, in addition to features
of neurogenic appendicopathy observed in 14% of cases, exhibit-
ed features of chronic inflammation in 39% of cases [2].

The literature sources demonstrate inconsistent concepts
on CP syndrome in RLQA/neurogenic appendicopathy, emphasiz-
ing the need to clarify its pathogenesis and histological appear-
ance.

PURPOSE OF THE STUDY

To compare the immunohistochemical (IHC) characteristics of
appendices removed from children with acute appendicitis and CP
syndrome in RLQA, as well as to define clinical and morphological
correlations.

METHODS

This study retrospectively analyzed the medical histories of
patients with acute appendicitis and CP syndrome in RLQA/chron-
ic appendicitis who underwent an appendectomy in 2008-2012 in
Children's Surgical Departments N2 1 and Ne 2 of the Municipal
Clinical Emergency Hospital Ne 7 (Volgograd, Russian Federation).
The ages of the patients ranged from 5 to 14 years. Data from
clinical, laboratory, imaging examinations (ultrasound, esophago-
gastroduodenoscopy, colonoscopy, fluoroscopy), and specialist
consultations were summarized in tables. A total of 51 patients'
medical records were analyzed.

Inclusion criteria: <14 years, history of appendectomy, >7
months patient observation (CP syndrome in RLQA).

Exclusion criteria: unavailability of necessary clinical data,
gangrenous appendicitis, complicated forms of acute appendicitis.

Based on clinical data and the results of histological exam-
ination of the surgically removed appendices, the patients were
divided into two groups. Group | comprised 24 patients with
minimal changes in the appendix wall, of which 14 had mesen-
teric adenitis. Group Il included patients with a histologically
confirmed diagnosis of acute phlegmonous appendicitis (27 pa-
tients). The duration of the disease before appendectomy in pa-
tients of Group | was from 11 to 32 months, and in patients of
Group Il — up to 24 hours.

Histological sections 3 um thick were prepared from archi-
val paraffin blocks of vermiform appendices using a rotary micro-
tome Microm HM 306 (Karl Zeiss, Germany) followed by hema-
toxylin-eosin and IHC streptavidin-biotin-peroxidase staining. IHC
analysis was carried out in accordance with the recommendations
of the reagent manufacturers in compliance with the require-
ments for IHC research following the principles of good laborato-
ry practice. Paraffin sections were placed on Poly-L-lysine-coated
slides (Thermo Fisher Scientific, USA) and deparaffinized. Endog-
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C apxuBHbIX NapadmHoBbIX 610KOB YepBEObPA3HbIX OTPOCTKOB
Ha poTaumMoHHoM MuKpotome Microm HM 306 (Karl Zeiss, Germany)
M3roTaBAMBANIUCL TUCTONOMMYECKUE CPe3bl TOALMHOW 3 MKM C no-
CNeflylolWyM OKpalMBaHUEM FEMATOKCUANMHOM-303MHOM U UMMY-
HOFMCTOXMMMUYECKM CTPenTaBUANH-OMOTUH-NEPOKCUAA3HbIM  MEeTO-
fom. UTX aHanu3 npoBoauca B COOTBETCTBUM C PEKOMEHAALMAMMU
dupm-nponssoguTeneil peakTMBoB C cobatoaeHnem TpeboBaHWi,
npeabaBaaembix K UMX nccnegoBaHuio B COOTBETCTBUM C NMPUHLMNA-
MU Llo6pocoBecTHON NabopaTopHOM NpakTUKK. MapaduHosble cpesbl
NOMELLAICh Ha afresnoHHble npeameTHble cTékna Menzel-Glaser
(Thermo Fisher Scientific, USA), aenapaduHupoBanucb, 3HAOreH-
Haf nepoKkcupasa nofasnAnachb BblgepusaHvem B 3% pacTsope
nepeKkUcu BOOPOLa B METaHO/E; BOCCTAHOB/IEHUE aHTUreHa (Kpo-
Me OKpaluMBaHuA Ha 6enok S100) nposoamnoch B oduLMHAIBHOM
pactBope 4/1R BOcCTaHOBAeHUsA aHTureHa #5100 (DAKO, Denmark);
YyMeHblUeHUe Hecrneuudryeckoro OKpaliMBaHMA obecneynBanoch
BblAEPKMBaHNEM Cpe30B B 6enKkoBom Br0KaTope, He cogepKallem
cbIBOPOTKM, #X0909 (DAKO, Denmark). OkpalumBaHue NpoBoANAOCH
B UMMyHocTelHepe ShandonTM Sequenza (Thermo Fisher Scientific,
USA) 1HKybaLuelt B pacTBOpe NEPBUYHOTO aHTUTENA, 3aTEM BTOPUY-
HOro HUMOTUH-CBA3AHHOMO aHTUTENA, CTPENTaBUANH-NEPOKCUAA3HOO
Komnnekca #K0377 (DAKO, Denmark) passegerum 1:50 u 0,05% pac-
TBOpE AMamuHobeHsuamHa B 0,03% pacTBope Nepekuncy BoLopoaa ¢
nocneaywLeit AOKPacKoi rematokcuanHom Xappuca. Obe3BoxeH-
Hbl€ U MPOCBETIEHHbBIE CPE3bl 3aKNI0YANNCD B CpeAy AN1A 3aKN0HeHUA
UIX okpalueHHbIx cpe3os #53026 (DAKO, Denmark).

Ona WUIX wnccneposBaHWA MCNOAb30BaNUCh MNOMUKAOHANbHbIE
aHTMTena npotus b6enka S100, #Z0311 (DAKO, Denmark) ans BbisiB-
JIeHUA WWBAHHOBCKMX KNETOK M MOHOK/IOHA/IbHbIE aHTUTENa NPOTUB
PCNA (knoH PC10) — agepHOro aHTMreHa NnpoaMdpepupyoLmx KNeTok,
MCA1558 (AbDSerotec, USA) — ans onpeaeneHna ypoBHA KNETOUHOM
nponudepaumn. Mpu UMNX okpalLmMBaHUM Cpe30B YepBeobpasHOro oT-
POCTKa MCNONb30BaNNCh KaK HeraTuBHble 6eccybeTpaTHble KOHTPOAM,
TaK U MO3UTUBHbIE KOHTPO/IM C WUCMONb30BaHMEM apXMBHbBIX CPE30B
NMUMPATUYECKUX Y3/10B U TONCTOMN KULLKK.

MIX okpalleHHble cpe3sbl OLEHMBAINCh KONMYECTBEHHO Nocpes-
CTBOM LLMPOBOro aHanM3a ¢ NOMOLLLbI0 MUKpockona Eclipse E600 1 Ka-
mepbl Coolpix 995 (Nikon, Japan) B8 nporpamme Image-Pro+ 8.0 (Media
Cybernetics, USA). C noOMOLLbIO MUAK aHaM3a onpeaensnach yaens-
HadA NAoWaab W YUCAEHHAA NAOTHOCTb UMMYHOPEAKTUBHBIX KNETOK, a
TaK¥Ke NOoLaAb MHTPAMYPa/IbHbIX FAHIIMEB UX YNCAEHHAA NAOTHOCTD,
UMCNIEHHAA MIOTHOCTb MMOOUAHDBIX Y3ENKOB (FepMUHATUBHBIX LieH-
TPOB) Ha 5 MM A/MHbI aNNEeHAMKCA, A TaKKe YUC/IEHHas NIOTHOCTb UX
MaKpodaroBs, 3aXBaTWBLLMX anoNTO3Hble Te/bLia.

CraTuctuyeckan obpaboTka NoNyYEHHbIX AaHHbIX MPOBOAMIACH
€ Mcnonb3oBaHUeM nNporpammbl Excel ¢ BblumncneHnem cpesHelt apuod-
METUYECKOMN, CPeAHEKBAAPATUYECKOTO OTKNOHEHUA, cpeaHel ownb-
KM cpesHei apudmeTnyeckor, KoadpdumumeHnTa Koppenaumm NupcoHa
[NA HOPMaNbHbIX pacnpegeneHunii, He0bXxoAMMOro Yncna UccnesoBa-
HUWA; pa3nnumna cpegHux no Kputepuio CtblogeHTa. Pasnnmuma npmsHa-
Ba/INCb CTAaTUCTUYECKM 3HAUMMbIMKM npum p<0.05.

MccnepoBaHve nogaepaHo rpaHToM MuHKCTEPCTBA BbiCLUEro
o6pasosaHua Manaitaum FRGS/2/2013/SKK01/UITM/01/4.

PE3YNbTATbI

lMcToNnornyeckas KaptmHa y 60nbHbIX | rpynnbl 8 60/1bLIMHCTBE
C/ly4aeB CBOAMNACL K HE3HAYUTE/bHLIM aTPOOUYECKMM U3MEHEHM-
AM B CTEHKe YepBeobpa3HOro OTPOCTKA, B PAAE CYYaeB K eé NErko-
My GUOPO3UPOBAHMIO U HAZIMUMIO HE3HAYUTE/IbHBIX LIUPKYIATOPHbIX
PaCcCTPOWCTB B BUAE NOJHOKPOBUA M KPAeBOro CTOAHMA 3PUTPOLLMTOB

enous peroxidase was suppressed by exposure to a 3% solution
of hydrogen peroxide in methanol; antigen retrieval (except for
$100 protein staining) was carried out in official antigen retrieval
solution, #5100 (DAKO, Denmark) reduction of nonspecific stain-
ing was provided by serum-free protein blocker #X0909 (DAKO,
Denmark). Staining was carried out in a ShandonTM Sequenza
immunostainer (Thermo Fisher Scientific, USA) by incubation in a
solution of primary antibody, a secondary biotin-linked antibody,
streptavidin-peroxidase complex #K0377 (DAKO, Denmark) at a
dilution of 1:50 and a 0.05% solution of diaminobenzidine in a
0.03% solution of hydrogen peroxide, followed by counterstaining
with Harris hematoxylin. Dehydrated and cleared sections were
mounted in mounting medium #53026 (DAKO, Denmark).

For IHC studies, polyclonal antibodies against S100 protein
#70311 (DAKO, Denmark) were used to detect Schwann cells, and
monoclonal antibodies against PCNA (clone PC10), a nuclear an-
tigen of proliferating cells, MCA1558 (AbDSerotec, USA) to deter-
mine the level of cell proliferation. Negative substrate-free con-
trols and positive controls from archival lymph nodes and colon
were used in IHC staining.

Digital analysis was applied to quantitatively analyze the
IHC sections using Eclipse E600 Microscope, Coolpix 995 digital
camera (Nikon, Japan), and Image-Pro+ 8.0 software (Media Cy-
bernetics, USA). VD and ND of immunoreactive cells, size of the
intramural ganglia and their ND, the ND of lymphoid nodule ger-
minal centers per 5 mm of the appendix length, and tingible body
macrophages.

The obtained data was processed using Excel software to
calculate the mean, standard deviation, mean error, Pearson cor-
relation coefficient for normal distributions, and minimal sam-
ple size. Student's test was used for statistics of differences with
p<0.05 significance level.

The study was supported by grant of the Malaysian Ministry
of Higher Education FRGS/2/2013/SKK01/UITM/01/4/.

RESULTS

In most cases, the histological appearance of Group 1 pa-
tients specimens included minor atrophic changes in the wall of
the appendix; in some cases, mild fibrosis and insignificant cir-
culatory disorders in the form of plethora and adhesion of RBCs
along the periphery of the vessel (Fig. 1, 2). At the same time,
patients in Group Il displayed edema of the appendicular wall,
abundant inflammatory cell infiltration, and severe microcircu-
lation alterations with numerous congested, thrombosed blood
vessels and local hemorrhages (Fig. 3, 4).

In both groups' specimens, intramural ganglia were detect-
ed in the submucosa and muscularis externa, but in Group 1, they
were more frequent and extensive. Lymphoid nodules were iden-
tified in the lamina propria and submucosa of biopsy specimens
of both groups. In Group Il patients, the boundaries of lymphoid
nodules were obscured due to the abundant infiltration of inflam-
matory cells in the appendicular wall. In the biopsy specimens of
Group Il, an abundance of large macrophages capturing apoptot-
ic bodies created a "starry sky" appearance within the lymphoid
nodules. Macrophages were also present in Group 1 lymphoid
nodules' germinal centers but in smaller quantities and sizes.

IHC staining with S100 protein revealed immunopositive
cells in all layers of Group 1 biopsy specimens, with high density
in the submucosa and muscularis externa (Fig. 5). It was observed
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Puc. 1 YepseobpasHbili ompocmok 60n6H020 8 nem ¢ Xb e [THK.
Mukpogomoepacpus, okpacka -3

Fig. 1 The appendix of an 8-year-old patient with CP in the RLQA.
Micrograph (hematoxylin and eosin [H&E], intermediate power)

Puc. 2 Llepeeo6pasl-/bu7 ompocmok 6onbHoeo 12 nem ¢ X6 8 [THK.
Mukpoomoepagpus, okpacka -3

Fig. 2 The appendix of a 12-year-old patient with CP in the RLQA.
Micrograph (hematoxylin and eosin [H&E], high power)

Puc. 3 YepseobpasHeili ompocmok 6oneHozo 11 nem ¢ ocmpbim
2HOUHbIM anneHOuyumom. Snumenuli npedcmasneH 8 0OCHOBHOM KO-
/IOHOYUMAmMU U HebOoMbUWUM KOu4ecmaom OOKAn0BUOHbIX KEMOK 8
COCMOAHUU OMEKA U NUKHO3a. CObCMBeHHaA NAACMUHKA cusucmol
c0asneHa HelimpodusibHbIM UHGUALMPAMOM U 2Unepnaacmu4yeckum
AUMBOUUMAPHBIM UHGUALMPAMOM. KpoB8eHOCHbIE COCYObI C ABAEHUS-
MU 3aCcmos u mpomb0o3a. /TumepoudHsle y3enku ¢ dugeysHol Helimpo-
hunbHoU uHpuUAEMpPayuel, OMEKOM U NI0KANbHLIMU KPOBOU3MUAHUS-
mu. Mukpogomoepacgpus, okpacka -3

Fig. 3 The appendix of an 11-year-old patient with acute purulent
appendicitis. The epithelium is represented mainly by colonocytes and
a small number of goblet cells with edema and pyknosis. The lamina
propria is compressed by a neutrophilic infiltrate and a hyperplastic
lymphocytic infiltrate. Blood vessels with signs of congestion and
thrombosis. Lymphoid nodules with diffuse neutrophilic infiltration,
edema, and local hemorrhages. Micrograph (hematoxylin and eosin
[H&E], intermediate power)

(puc. 1, 2). B 0 e Bpema y 60abHbIX || rpynnbl oTMeYaanch ABAEHMUA
OTéKa, 06WIbHOV BOCNA/IMTENIbHOKNETOYHON MHOWUABTPALMM U BbIpa-
YKEHHbIX PACCTPOICTB MUKPOLMPKYAALMM C MHOFOYUCAEHHBIMU 3a-
CTOMHBIMU, TPOMOMPOBAHHBIMM KPOBEHOCHBIMM COCYAAMM, IOKasb-
HbIMM KPOBOM3NMAHMAMM (puc. 3, 4).

MHTpamypanbHble raHIIMKM NPUCYTCTBOBAAWM B MOAC/IU3UCTON
OCHOBE U MbllLeYHO 0bonoyke GuonTaToB 0bewx rpynmn, ofHaKo B |
rpynne oHW onpeaenanvch Yalue 1 6bi1n 6onblue no pasmepam. Jium-
dongHble y3enKku onpesensnnch B CO6CTBEHHOMN NNACTUKE CM3UCTON
U NMOACNMU3NCTON OCHOBe buonTtaToB 0beux rpynn. B page ciydvaes
n3-33 06UNBbHOW MHPUABTPALMU HEUTPODUABHBIMU NEMKOLUTaMK B
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Puc. 4 YepseobpasHelli ompocmok 60sb6Ho20 6 1em ¢ ocmpeim 2HoU-
HbIM anneHOuyumom. lodcausucmas ocHO8a ymonujeHa u3-3a omeéxa
u socnanumensbHol UHpUALMPayUU. [PAHULUA AUMGBOUOHO20 Y3enKa
He 8u3yasnu3upyemcs u3-3a ouggysHol uHguaempayuu. MeiweyHas
000/104Ka ymonuwieHa U3-3a 0méka U paccesHHol UH@uUabmpayuu
HelimpogusnbHbIMU nelikouumamu. KposeHocHble cocyobl 3acmoliHbl
U mpombuposaHsl. Mukpogomoepacus, okpacka -3

Fig. 4 The appendix of a 6-year-old patient with acute purulent
appendicitis. The submucosa is thickened due to edema and
inflammatory infiltration. The border of the lymphoid nodule is
obscured due to diffuse neutrophilic infiltration. The muscularis externa
is thickened due to edema and scattered inflammatory cell infiltration.
Blood vessels are congested and thrombosed (hematoxylin and eosin
[H&E]. Micrograph, intermediate power)

that the cells were much less frequently seen in the biopsy sam-
ples of Group Il (Fig. 6).

The findings from the image analysis have been illustrated
in Figures 7 and 8.

Biopsy specimens from Group | showed significantly higher
VD and ND of S100-protein+ compared to Group Il (p<0.05).

PCNA immunoreactive cells were found in the epithelium,
lamina propria, and submucosa of the vermiform appendix,
with the highest density in lymphoid nodules of both groups
(Fig. 9, 10). PCNA IHC staining was used for detection.
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6uonTatax |l rpynnbl 60AbHbIX, FPaHMLbI AMMPOUAHbIX Y3EIKOB OMNpe-
Oenannucb ¢ Tpyaom. B numdonaHbix y3enkax buontatos Il rpynnbl
HaboAaNack KapTUHa «3BE3AHOTO Heba» — 0bUAMe KPYNHbIX MaKpo-
¢daros 3axBaTUBLLMX aNONTO3HbIE TeNbLA. ITM MaKpodarn onpesens-
JINCb M B rePMUHATUBHBIX LLeHTPaxX TMMOOUAHBIX y3enKoB | rpynnbl, HO
MEHbLUMX PAa3MePOB U, BUAMMO, B MEHbLUMX KONNYECTBAX.

WX okpawmsaHue Ha 6enok S100 6uonTatos | rpynnbl nokasano
MPUCYTCTBUE MMMYHOMO3UTUBHDBIX KNETOK B COBCTBEHHOM NNACTUHKE,
MbILLEYHOW MNACTUHKE CAU3UCTON 0D0NOYKM, MOACU3NUCTON OCHOBE
M MbILLIEYHOMN 060N0YKE, HEPEAKO NAOTHOCTb KNETOK BblNa BbICOKOM,
0c06eHHO B NOACNM3UCTON OCHOBE U MbileyHoW obonouke (puc. 5).
B 6uonTatax Il rpynnbl OHW BCTPEYaNUCh 3HAUMTENLHO peske (puc. 6).

Pe3ynbrathl MMMAXK-aHanM3a NpeacTaBaeHbl Ha puc. 7, 8.

Kak cnenyeT n3 pesynbtaTtoB MOPPOMETPUYECKOTO UCCNEe0Ba-
HWA, M yAeNbHAA NAoWaab, U YucneHHaa naoTHocTb S100-ummyHope-
AKTMBHbIX KNETOK bblNa CTaTUCTUYECKM 3HAUMMO Bbilwe B bronTaTax |
rpynnbl no cpasHeHuio co Il rpynnoii (p<0,05).

MUIX okpawwmsaHme Ha PCNA nokasano Haanyve MMMyHOpeaK-
TUBHbIX KNETOK B 3NUTENNM, B COBCTBEHHOM NNACTVKE U NOACAN3UCTON
0CHOBe YepBeobpa3Horo oTpocTKa. Hambonbluasa UX NNOTHOCTb OTMe-
yanacb B IMMPOMAHbIX y3e/iKax B buonTatax obemx rpynn (puc. 9, 10).

s e
e A%E""i#

Puc. 5 YepseobpasHbili ompocmok 60s16H020 10 iem ¢ XPOHUYECKUM
anneHouyumom. MHoxecmeeHHble UMMYHONO3UMUBHble KaemKu 8
cmeHKe ompocmka. OKkpacka Ha b6enok S100, DOKpacKa 2emMamoKcusu-
Hom. Mukpogomoepagus, obvekmug x20

Fig. 5 The appendix of a 10-year-old patient with chronic appendicitis.
Multiple S-100 protein immunopositive cells in the wall of the appendix
The IHC stain for S100 protein counterstained with hematoxylin.
Micrograph (intermediate power)

25

20

15

10 W lrpynna Group 1

|l rpynna Group 2

YM/VD S100 YM/VD PCNA

Puc. 7 YoensHas naowads (YT, %) 6enok S100 u PCNA-ummyHopeak-
MmusHbIX Knemok, M+m. * — p<0,05
Fig. 7 VD (%) of S100 protein and PCNA+ cells, M+m. * — p<0.05

Image analysis of biopsy samples from Group Il patients
had significantly higher VD and ND of PCNA-immunoreactive
cells compared to Group | (p<0.05). Due to abundant inflamma-
tory cell infiltration of the lamina propria and submucosa, only
the germinal centers of the lymphoid nodules were included in
the morphometric analysis for patients in Group Il. Images anal-
ysis revealed that the ND of germinal centers was significantly
higher (p<0.05) in Group | biopsy specimens. On the other hand,
the ND of tingible body macrophages was significantly higher in
Group Il biopsy specimens (p<0.001) (as shown in Fig. 11 and
12).

Upon analyzing the submucosal and myoenteric plexuses,
the intramural ganglia of biopsy samples from Group 1 demon-
strated a significantly higher area and ND than Group 2.

Thus, our appendix analysis in both patient groups showed
multidirectional neuroimmune changes.

Our data on the prevalence of Schwann cells and intramural
ganglia do not match those of several other authors. According to
some authors, the pain syndrome is more pronounced in acute
appendicitis, and the proportion of neural elements is higher than

Puc. 6 YepseobpazHelli ompocmok 60716H020 7 iem ¢ ocmpeim eHoU-
HbIM anneHOUYUMom. EQUHUYHbIE UMMYHONO3UMUBHbIE KAeMKU 8
cobcmeeHHoU nnacmutke cauzucmol 8okpye Kpunm. UMX okpacka Ha
6enok S100, dokpacka eemamokcunuHom. Mukpogomoepaghus, 06b-
ekmus x40

Fig. 6 The appendix of a 7-year-old patient with acute purulent
appendicitis. Occasional S-100 protein immunopositive cells in the
lamina propria around the crypts. IHC staining for S100 protein,
counterstaining with hematoxylin. Micrograph (high power)

350 *

300

250

200
150

100

50 +—

0 -
Yr/ND S100

4YM/ND PCNA

Puc. 8 YucnerHas nnomHocme (411, mm2) 6enok S100 u PCNA-ummy-
HopeakmugHbIx Knemok, M+m; * — p<0,05
Fig. 8 ND (mm?) of S100 protein and PCNA+ cells, M+/-m; * — p<0.05
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Puc. 9 YepseobpasHbili ompocmok 60/16H020 14 nem ¢ XPOHUYECKUM
anneHouyumom. OKkpacka Ha PCNA, dokpacka eemamoxcunuHom. Mu-
Kpoghomoepacghus, obvekmus x20.

Fig. 9 The appendix of a 14-year-old patient with chronic appendicitis.
Multiple PCNA immunopositive cells in the epithelium, lamina propria,
and submucosa of the appendix. IHC staining for PCNA, counterstaining
with hematoxylin. Micrograph (intermediate power)

MMUIK aHanm3 nokasan CTaTUCTUYECKM 3HAUMMO bBosee BbICO-
KYHO YAENbHYI NAoWaab U YncneHHyto naotHocTb PCNA-nmmyHope-
aKTUBHbIX KIETOK B BuonTatax Il rpynnbl 60/1bHbIX MO CPaBHEHMIO C |
rpynnoit (p<0,05). B cBA3u ¢ Tem, YTo y 60/1bHbIX Il rpynnbl rpaHuLbl
NMMOOUAHDIX Y3e/KOB BblaM Pa3MbITbl U3-33 06WIbHON MHPUALTPa-
LUMU HeUTPODUIBbHBIMU NIEeMKOLMTaMU COBCTBEHHOW MAACTUHKKM U
NOACAWU3UCTON OCHOBbI, B MOPbOMETPUYECKUI aHANNU3 BK/IKOYANNCD
TONBKO WX TePMMHATMBHbIE LEHTPbl. MMMAX aHanu3 nokasasn, uto
UMCNEHHaA MAOTHOCTb TEPMMUHATUBHBIX LIEHTPOB Oblaa cTaTUCTUyYe-
CKM 3HauMmo Bbliwe (p<0,05) B 6uonTaTtax | rpynnbl, B TO BpEMA Kak
UMCNEHHaA NMIOTHOCTb B HUX Makpodaros, 3axBaTUBLUMX aNONTO3HbIE
Tenbla, bbl1a 3HauMMo Bbilwe B buonTatax Il rpynnsl (p<0,001) (puc.
11, 12).

MMUaXK aHanus MHTPamypasibHbIX TaHINEB, OTHOCALLMXCA B
NOACAU3UCTOMY U MMO3HTEPANBHOMY CMJIETEHUAM, MOKa3as, 4To B
6vonTaTtax | rpynnbl UX NAOLLAAb M YUCAEHHARA NAOTHOCTb BblAK CTaTU-
CTUYECKM 3HauUMMO bonblue, Yem Bo Il rpynne.

Takum 06pasom, NPOBeAEHHbIN MOPPOMETPUUECKMIA aHANMU3
NOKa3an pasHOHaNpaBAEHHOCTb HEMPOMMMYHHbIX CABUIOB B YepBe-
06pasHom oTpocTke 60nbHbIX | v 11 rpynn.

Hawwu faHHble 0 PacnpoCTPaHEHHOCTU LWBAHHOBCKMX KNETOK U
MHTPaMypasibHbIX raHIJIMEB HE COBMAZAIOT C pe3yabTaTaMu pasa aBTo-
poB. Mo AaHHBIM HEKOTOPbIX UCCEL0BATENEN, MPU OCTPOM anneHau-

Puc. 11 YucneHHas naomHocme (Y11, MM?) UHMPAMYPanbHLIX 2aH-
enues (M) u eepMuHaMuBHbIX UeHMpPos AUM@OUOHbIX y3enkos (/1Y),
M+m; * — p<0,05

Fig. 11 ND (mm?) of intramural ganglia and germinal centers of
lymphoid nodules, M+m; * — p<0.05
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Puc. 10 YepseobpasHeili ompocmok 6osbHo2o 13 nem ¢ ocmpbim
2HOUHBIM anneHOUYUMoMm. MHo204YUCeHHbIE UMMYHONO3UMUBHbIe
KAemKu 8 2epMUHaMUBHOM UeHmpe AUMGOUOHO20 Y3esKa, codep-
HAUUM MHO204UCAeHHbIe MAKPOghaau C anonmo3HeIMU menbyamu.
Okpacka Ha PCNA, dokpacka eemamoKkcunuHom. Mukpogomoepadus,
obvexmus x20

Fig. 10 The appendix of a 13-year-old patient with acute purulent
appendicitis. Multiple PCNA immunopositive cells in the germinal center
of the lymphoid nodule contain numerous tingible body macrophages
with apoptotic bodies. IHC staining for PCNA, counterstaining with
hematoxylin. Micrograph (intermediate power)

in chronic appendicitis. Some authors argue that the duration of
pain in acute appendicitis is not long enough for the hyperplasia
of nervous tissue elements to reach the high degrees described in
some papers. They suggest that other triggering episodes often
precede an actual episode of appendiceal pain.

DISCUSSION

The diagnosis of chronic appendicitis has always been
debated and controversial [1]. In neurogenic appendicopathy,
there is no neutrophilic infiltration of the appendix wall, nor
are there erosions or intramural microabscesses. However, hy-
perplastic S100-positive nerve fibers are in the distal part of the
appendix [3]. In the absence of signs of acute inflammation, the
appearance of CP in RLQA may be due to neurochemical chang-
es in the appendix, neuroproliferation, and the involvement of
neuroendocrine cells that produce an increased amount of me-

Puc. 12 YucnerHasa nnom+ocms (Y11, Mm?) makpogpazos, 3axeamug-
WUX anonmo3Hble mesbya, 8 2epPMUHAMUBHbIX UeHMPax U naouwads
UHMPamypasbHelx 2aHenues (I, mkm?), M#m, * — p<0,05;

*** — p<0,001

Fig. 12 ND of tingible body macrophages (mm?) in germinal centers
and area of intramural ganglia (um?), M+m; * — p<0.05; *** — p<0.001
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LuTe BblpaXKkeHHee 60N1EeBOM CUHAPOM, U YAENbHbIN BEC HEMPA/IbHbIX
aNeMeHTOB Bbilwe. O4HAKO ApYyrMe aBToOpbl CYMTAIOT, YTO NPU OTHO-
CUTE/IbHO KOPOTKOW MPOAOMKUTENBHOCTU 601EBOTrO CUHAPOMA NpU
OCTPOM anneHauLMTe BPAZ AW TMNepnaasvs HepBHOM TKaHW cmorna
Obl JOCTUTHYTb TAaKOTO BbICOKOTO YPOBHS, KaK 3TO OMMCbIBAOT HEKO-
TOpblE aBTOPbI, €CAM Bbl HACTOALLEMY NPUCTYNY anneHAMKYAAPHbIX
6onei He NpeALLecTBOBaAM Apyr1e NaToNOMMYecKMe NpoLecchl, Npu-
BoZALLME K MOPDODYHKLMOHANbHBIM U3MEHEHUAM B anneHAMKCE.

OBCYXAEHUE

CyLuecTBoBaHMe TaKoW HO3010rMYECKOM eAMHULIbI KaK XpOHUYe-
CKUI anneHanuumT Bcerga 6bi10 cropHbim [1]. Mpu HeliporeHHoM an-
NeHAMKONaTUM B YepBeobpPasHOM OTPOCTKE HET HW HeWTPOdUIbHOM
WMHOUNBTPALMU, HU 3PO3UIA, HM MHTPAMYPabHbIX MUKPOAbCLLeccos,
HO €CTb rMNepnaasva HepBHbIX BOMOKOH, OKPALLUMBAEMbIX Ha 6enok
S100 B AmMcTanbHOM ero yactu [3]. B oTCyTCTBME NPM3HAKOB OCTPOro
BocnaneHus nossneHne Xb B MHKK moxeT 6biTb 06yc10BNEHO HEN-
POXMMMYECKMMM CABUrAMM B anneHAMKce, Helponponudepaumen
M y4yacTMeM HeMpO3HAOKPUHHBIX KNETOK, BblpabaTblBatoLWMX NOBbI-
LWEHHOE KONMYECTBO MEeAMaTopoB (CcMHanTOopu3WH, 3Honasa, PGP-
9.5) [1, 13]. Mpw OTCYTCTBUM MHbBIX U3MEHEHUIA, KOTOPbIE MOTYT BbITb
NPUYUHON BO3HWMKHOBEHMA 3TUX 60Nel, B MOJOOHbIX CUTyaumaAxX C
YYETOM KMHUYECKOMN KapTUHbI PAA aBTOPOB cYUTaeT 060CHOBaHHbBIM
[MArHo3 XPOHMYECKOTO anneHAMLMTa UAW HelporeHHOM/HelpoaH-
[OKPUHHOM anneHAMKoNaT!K, a 6o/bHbIE MOANENKAT 3NEKTUBHOW an-
NEHAIKTOMMUM, faxKe eCM HET HUKAKNUX W3MEHEHWI, onpeaensiembix
B anneHAMKce PagnoorMyeckn o onepaumm U MakpoCKOMMYECKM B
xoze nanapockonuu [16, 17]. Y 3Tux 60abHbIX npumepHo B 20% cny-
yaes B anneHAMKCe He 0BHaPYKMBAIOT MTMCTONOMMYECKUX USMEHEHMWIA,
B 80% onpefenatoTca He3HauUTeNbHble M3MEHEHMS, YKasblBatoLime
Ha nepeHecéHHoe BocnaneHue; y 70% nocne anneHasKToMun 6oam
MCYE3aloT, @ Y OCTaNbHbIX NPOUCXOAUT PE3KOe X yMeHblueHue o 1
6anna no wkane VAS [3, 17]. UsbasneHune oT 6on1elt B pesynbTaTe Hera-
TMBHOM anneHA3KTOMMM CHATAIOT YKa3aHUEM Ha HEMPOUMMYHOSHAO-
KPWHHYIO NaTonoruto anneHauvkca [18]. Bmecte ¢ Tem, gpyrne asTopbl
[19] cunTatoT anNEHAMKYNAPHYHO HEMPOrEHHYIO TMNEPNAA3NI0 PeaKon
Ka3ymcTuKoM (1 cayyaid Ha 5 TbicaY anneHA3KTOMUM).

MpoaHann3MpPOoBaB TMCTONOTUYECKYID KapTUHY B 4YepBeobpas-
HbIX OTPOCTKaX y 60/1bHbIX ¢ cHApomom Xb B MHKK 1 ocTpbim an-
neHamumTom npu UMX okpawmsaHum Ha 6en10k S100 Mbl 06HapyRMAK
CTaTUCTUYECKM 3HAUMMOE YBe/WYEeHMe COLEePKaHWA LUBAaHHOBCKUX
KNETOK Yy NepBblX, YTO COMAcyeTcs C AaHHbIMM APYrvx aBTopos [3].
TaK e, KaK v Apyrve aBTopbl, BblABUTAOLLME KOHLIENLMIO HeVpOUM-
MYHHOro anneHauumTa [1], Mbl HabAOAANM CKOMNEHWS LUBAHHOBCKUX
KNIeTOK B COBCTBEHHOW NIACTUHKE CIM3UCTOMN U NOAC/IM3NUCTON OCHOBE
Y MaprHanbHOM 30HbI IMMOOUAHDBIX Y3EKOB (NPK MX OTCYTCTBUM B
repMUHATUBHBIX LLEHTPaXx) y 3TOM rpynnbl 6ONbHbIX, YTO UIPAET BaAXK-
Hyto ponb B natoreHese Xb B MHKX [1]. Hawwu pesynbtathl cornacy-
t0TCA, TaKUM 06Pa3om, € NpesCcTaBNeHUAMMU APYrUX aBTOPOB O TOM,
4TO HeWiponponudepaumna cBA3aHa C yBeNUYEHUEM NPOAYKLMUN Hel-
pOTPaHCMUTTEPOB, TakMX Kak SP u VIP, koTopble, B cBOKO ovepesb,
BbI3bIBAIOT CMACTUYECKME COKPALLEHMA M aHOMabHYK NepucTab-
TUKY YepBeobpasHOro OTPOCTKa, NposoLMpys 6oneBoi CMHAPOM B
OTCYTCTBME OCTPbIX BOCNAZUTENbHBIX U3MEHEHUI. BmecTe ¢ Tem, pag,
astopos [10] npuBOAUT Apyrue AaHHbIE, B YaCTHOCTU O TOM, YTO yBe-
NnyeHne Konmdectsa S-100-no3UTMBHBIX KNETOK Yalle Habnogaetca
NPy OCTPOM anneHauLMUTe, Yem Npu «HeocTpom» (100% npotus 40%);
apyrve [13] He noaTeep:KAAtOT yBeAUYeHUa foam S100-no3UTUBHbIX
CTPYKTYp Y BO/bHBIX C HEU3MEHEHHBIM anmneHAMKCOM, YANEHHbIM
Ha QpOHe KIMHUYECKOM KapTUHbI OCTPOro anneHanumTa; uam [12] npu

diators, such as synaptophysin, enolase, PGP-9.5 [1, 13]. If there
are no other apparent causes for chronic abdominal pains,
some authors suggest that chronic appendicitis or neurogenic/
neuroendocrine appendicopathy could be the diagnosis. In such
cases, elective appendectomy is recommended based on the
patient's clinical picture, even if there are no radiological chang-
es seen in the appendix before surgery and no gross changes
detected during laparoscopy [16, 17]. Approximately 20% of the
patients show no histological changes in the appendix, while
the remaining 80% display minor changes indicating previous
inflammation. In 70% of cases, pain disappears after appendec-
tomy, while in the remaining cohort, pain sharply decreases to
1.0 points on the VAS scale [3, 17]. Relief from pain following
negative appendectomy may indicate neuroimmunoendocrine
pathology [18]. However, according to other authors [19], neu-
rogenic hyperplasia of the appendix is considered a controver-
sial, infrequent entity, with only one case found in every five
thousand appendectomies.

After analyzing the tissue samples of appendices IHC
stained for S100 protein, we found that patients with CP syn-
drome in RLQA had more Schwann cells than those with acute
appendicitis. These findings are consistent with previous stud-
ies conducted by other researchers [3]. We have observed in-
creased numbers of Schwann cells in the lamina propria and
submucosa at the marginal zone of lymphoid nodules in Group
| patients, similar to what other authors have proposed as neu-
roimmune appendicitis. This plays a crucial role in the patho-
genesis of CP in the RLQA [1]. Our findings show that neuropro-
liferation is linked to the production of neurotransmitters, such
as SP and VIP. This can lead to spasmodic contractions and ab-
normal peristalsis of the appendix, causing pain even without
acute inflammatory changes. These results are consistent with
those of other authors who have studied this topic. According
to some authors [10], there is a higher number of patients with
an increased number of protein S-100-positive cells in acute ap-
pendicitis compared to the "non-acute" appendix (100% versus
40%). However, others [13] do not confirm an increase of pro-
tein S100-positive elements in patients with negative appendec-
tomies. Meanwhile, another study [12] found similar patterns of
hyperplasia of S100 protein-positive neural elements in patients
with a clinical diagnosis of acute appendicitis, both confirmed
and non-confirmed histologically. The contradictory results of
previous studies could be due to differences in methodological
approaches. Some authors used semi-quantitative methods to
evaluate IHC stained samples, whereas we used highly accurate
image analysis with minimal inter- and intra-observer variabil-
ity. Our findings indicate a significant increase in S100-positive
nerve fibers, which may be the underlying cause of CP in RLQA
due to their proliferative nature. In addition, most of these stud-
ies included adult patients, while in our work, age over 14 years
was an exclusion criterion. Age-related changes in the appendix
start earlier than in other systems, including lymphoid organs.
According to other authors [10], if there is evidence of neuronal
hypertrophy in acute appendicitis, it is unlikely that this is the
first episode. This is because the process of nerve fiber prolifer-
ation and neuronal hypertrophy takes time to occur, indicating
chronicity. Hence, neuronal hyperplasia is more pronounced in
chronic appendicitis despite the greater pain severity of acute
appendicitis.
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OKpalwuBaHUKM Ha 6enok S100 obHapyKMBaKOT CXOAHbIE MATTEPHbI
rMnepnaasnn HepanbHbIX 3N1EMeHTOB Y BOMbHbIX C KAMHUYECKUM
[MarHO30M OCTPOTO anneHAMLMTA, Kak NOATBEPKAEHHOTO, TaK U He
NOATBEPHKAEHHOTO ructonornyeckn. OQHOM M3 MPUYMH YKa3aHHbIX
NPOTUBOPEYMA MOryT BbiTb MeTOAMYECKME NOAXOAbI, MOCKONbKY ne-
peuncneHHble aBTopbl UCMOL30BAN MOMYKOANYECTBEHHbIE METOAbI
oueHKn UMX oKpalleHHbIX NpenapaTtos, B TO BPemMA Kak B HaLIWX UC-
CNefloBaHUAX MCMONb30BANCA BbICOKOTOUHbIA UMUAX aHaAWU3 ¢ MU-
HUMa/bHBIMMW PA3NINYNAMM NPU OLLEHKE PasHbIMK MCCeA0BaTENAMU
WM OOHUM U TEM Ke UCCNeA0BaTeNIeM, KOTOPbIW NOKasan yeenunye-
Hue uncna 6enok S100-N03UTUBHBIX HEPBHBIX BOOKOH, Nponudepa-
LA KOTOPbIX MOXKET BbITb MPUUMHHBIM MEXaHU3MOM BO3HWKHOBEHMSA
XB B MHKX. Kpome TOro, B flaHHble UCCen0BaHMA Oblav BKAOYEHDI
B3poc/ble 60/bHbIE, B TO Bpems Kak B Hallell paboTe BO3pacT cTapLue
14 net 6bIn KpUTEpUeM UckatoueHUA. Kak 13BecTHO, B anneHAuMKce,
KaK 1 B ApYr1x opraHax MMMYHHOM CUCTEMbI BO3PACTHbIE M3MEHEHUS
NOABAAIOTCA B OPraHM3Me 3HAUUTENbHO paHblle Apyrux cuctem. Mpu
3TOM, KaK cuuTaloT apyrie aBTopsbl [10], ecam npu ocTpom annexam-
LMTe BbIPaKeHa HelpoHabHas rMnepTpodus, TO MOXKHO YCOMHUTLCA
B TOM YTO 3TO NPOLLECC HeJABHUI, TaK KaK AN1A AOCTUNKEHUA nponnde-
paLWK HepPBHbIX BONOKOH U rMnepTpoduUm HEMPOHOB HYXKHO BPeMsA Ha
T0, 4TOBbI NPOITU YEpEe3 CepUIo MONEKYAAPHBIX U KNETOYHBIX COBbI-
TWUN, U He YAMBUTENbHO, YTO UMEHHO NPK XPOHUYECKOM anneHauLm-
Te OHU BbIpaXeHbl CUbHEE, HeCMOTPA Ha bonbluyto cuny 6onei npu
OCTPOM anneHauuuTe.

OnucaHa cybcepo3Has I0KaN3aLmMa MMO3HTEPaNbHOTO CrijleTe-
HMSA, YTO MOXKET ObITb NPUYMHOIN BO3HMKHOBEHMA Xb B MHKXK B cBA3K
C NPAMBIM pa3apaKaloWmm AencTBUeM OKpyKatoLyx opraHoB HKKT
[20]. MbI He 0b6Hapy*Kuan NOAOBHOTO PACNONOKEHWUA UHTPAMYPab-
HbIX raHIXEB B anneHAMKce, Ho, 6e3yc0BHO 3TU AaHHble TpebytoT
6onee [€TaNbHOMO U3Yy4EHUA C MPUMEHEHUEM COOTBETCTBYIOLLMX Me-
TOZLOB BbIsIB/IEHUSA HEPBHbIX BOIOKOH U I/IMa/IbHbIX KNETOK.

Mpu «HeoCTPOM» anneHAMLMTE OMUCaHO yBeanYeHue numoo-
MOHBIX Y3€/1KOB C BblPaXKeHHbIMU TePMUHATUBHBIMK LIEHTPaMK, a B
COBCTBEHHOM NAACTUHKE U NOACAU3UCTON — paccesaHHas MHOUALTPa-
ums iumdoLmMTamu, NAasmoLUTammn U MoHoumuTamm [1]. TumboungHas
rMnepnaasuna — 04HO U3 paHHMX NposasaeHnii npu X6 8 MHKXK [14]. An-
NEHAMKCI, yaanéHHble y 60abHbIx ¢ X6 B MHKXK, 6binm B 27% cnydaes
anneHA3KTOMMUIN He M3MeEHEHbI, @ B OCTa/lbHbIX HabatoAeHUAX, NTOMK-
MO PeakTMBHON NMMPOMAHOM rMnepnaasnm, UMean NpU3HaKku ocTpo-
ro BOCMANEHWA: 3aCTOMHble ABNEHWUA, BOCMAUTENbHOKNETOYHbI
9KCCYAAT B NPOCBETE OpPraHa W NOACAM3UCTBIN cknepos. Ecan donnu-
KYNAPHaA runepnnasva npesblwaeT 9 repMUMHATUBHBIX LEHTPOB Ha 5
MM AJIMHbI anneHAMKca (a Takasa rMnepnaasua CTaTMCTUYECKU 3Hauu-
MO yalle y 0TMeyaeTca y 60/bHbIX C XPOHUYECKUM anneHauLuTOM),
TO AaHHbIN NPU3HAK CTaHOBUTCA NPEAUKTOPOM paspeLueHns 6oneso-
ro CMHAPOMa nocsie anneHaakTomuu [14].

[JaHHble No yacToTe 06HapyKeHWa NMMMbOUHOW rMnepnaasum
B anneHAMKCe OTINYAKOTCA Y Pa3HbIX aBTOpoB. CuMTaeTcA, 4To OHa OT-
mevaetcs y 15-20% Bcex yaanéHHblx anneHamKcos [5, 21]. Mpu 3Tom
[LOCTOBEPHOW PasHMLbl B pasmepe MMbOUIHbIX y3esKoB B BuonTa-
Tax 60NbHbIX C MMCTONOIMYECKU NOATBEPKAEHHBIM OCTPbIM anmneHAu-
LIUTOM M NPU «HEraTUBHbIX» anneHA3IKTOMUAX 0bHapyXeHo He bblno
[22]; 6onee 80% 60/1bHBIX C KHETAaTUBHBIMMY ANMNEHAIKTOMUAMM UME-
M AMMOOUAHYIO TMNEepPnasvio anneHAMKEa, @ C «NO3UTUBHBIMUY
anneHasktomuamm — 8% [5]. lumdoumTos TaKKe bbla CTaTUCTUYECKU
3HAYMMO BbILLe NPW HaMuMK AMMdonaHoNM rMnepnaasuu. Ecam ny-
CKOBbIM MOMEHTOM K Pa3BUTUIO XPOHWYECKOTO anneHAMLMTa CYMTaTb
0OCTPYKUMIO NPOCBETA, @ OHA MOMKET ObiTb Bbi3BaHA NMMOUAHOW
runepniasueit, To NOCeAHAR, Kak NpaBuo, 0byc0BeHa peaKLmen
Ha nonagaHue BUPYCHOrO areHTa B IMMaTUYECKME Y3/1bl BPbIKENKM
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The myoenteric plexus has been recently found to be locat-
ed subserously, which may be directly irritated by the surround-
ing gastrointestinal organs and cause CP in the RLQA. [20]. We
did not detect subserosal ganglia in the appendix in our samples.
However, further investigation is needed to identify neurons and
glial cells accurately.

In "non-acute" appendicitis, there is an increase in the num-
ber of lymphoid nodules with germinal centers. This is accompa-
nied by infiltration of scattered lymphoid cells and monocytes in
the lamina propria and submucosa [1]. Lymphoid hyperplasia is
one of the early manifestations of CP in RLQA [14]. In 27% of the
cases of appendectomies performed on patients with CP in RLQA,
the removed appendices did not show any histological changes.
However, in other cases, along with reactive lymphoid hyperpla-
sia, the removed appendices exhibited acute inflammation, in-
cluding congestion, inflammatory cells in the lumen of the organ,
and submucosal sclerosis. The authors found no differences in
signs of inflammation and fibrosis between appendices removed
in patients with chronic appendicitis and other diseases not in-
volving the appendix. If follicular hyperplasia exceeds 9 germinal
centers per 5 mm of appendix length, it predicts pain resolution
after appendectomy. This hyperplasia is more common in pa-
tients with chronic appendicitis than acute appendicitis [14].

The prevalence of lymphoid hyperplasia in the appendix
varies among different authors. It is described in 15-20% of all
removed appendices [5, 21]. According to other studies, there is
no significant difference in the size of lymphoid nodules between
patients with histologically confirmed acute appendicitis and
those with "negative" appendectomies [22]. Over 80% of patients
with "negative" appendectomies had lymphoid hyperplasia of the
appendix, while only 8% of those with positive appendectomies
showed the same change [5]. Lymphocytosis was also significant-
ly higher in the presence of lymphoid hyperplasia. Appendicitis
usually occurs when the appendix lumen is obstructed. This ob-
struction can be caused by lymphoid hyperplasia, usually caused
by a viral agent that enters the mesenteric lymph nodes or lym-
phoid nodules of the appendix. It is believed that lymphoid hy-
perplasia requires a cluster of at least 10 nodules, with one being
over 2 mm. It is unsurprising that in 7% of all appendectomies,
there is a combination of features of acute appendicitis and lym-
phoid hyperplasia since lymphoid hyperplasia can cause luminal
obstruction and acute appendicitis. This study aligns with the
views of others [23] that acute appendicitis is often caused by
obstruction of the appendix due to fecolith or lymphoid hyperpla-
sia. However, these conditions are rarely found in patients with a
fecolith and may instead be linked to a viral infection. During the
early stages, lymphoid nodules are large and have a clear struc-
ture. However, as circulatory disorders and necrosis develop, the
nodules become disorganized, the germinal centers' contours be-
come obscured, and it is easy to overlook lymphoid hyperplasia
as the cause of obstruction of the appendix and the development
of the clinical picture of appendicitis.

Our observations showed that patients with CP in RLQA
showed more significant lymphoid hyperplasia than patients
with acute appendicitis, confirmed by histological analysis.
However, patients with acute appendicitis had a significantly
higher number of tingible body macrophages, indicating the
multidirectional nature of morphogenetic events in the "non-
acute" appendix.
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anneHAauKca unam B iMmobounaHble y3enku anneHaukca. Cumtaercs, Uto
npv AMMGOUAHON rMNepnaasnm CKoNAeHue y3eKoB AOMKHO UMETb
He meHee 10 No YMCNEHHOCTU, MPU STOM B HEM JOMKEH ObITb Y3€10K
6onee 2 mm B Anametpe. MockonbKy cama aumbonaHas runepniasus
MOXKET BbI3BaTb 0OCTPYKLMIO MPOCBETA M CNOCOBCTBOBATL PasBUTUIO
OCTPOro anneHAMLMTA, He YAUBUTENbHO, Y4TO B 7% BCEX anneHAskK-
TOMUI OBHapyKeHO coueTaHMe MPU3HAKOB OCTPOro anneHauuuUTa
1 AMMOONAHON rvnepniasun. 3T0 UccnefoBaHWe NepekNnKaeTca ¢
MHEHWEM ApYrUX uccneposatenei [23], 4To KAMHMYECKas KapTu-
Ha OCTPOro anmneHauLMTa Pa3BMBAETCA NPU 0BCTPYKLMK YepBeobpas-
HOTo OTPOCTKA, BbI3BAHHOW KOMPOAUTOM MAN AumdonaHON runep-
nnasuen, KoTopasa PeaKo oTMevaeTcs y BOMbHbBIX C KOMposuTamMu u
NpesnoNoXKUTENbHO CBA3aHA C BUPYCHOM UHbeKUMeN. Mpy 3TomM Ha
paHHUX cTaguax iMmdonaHble GONNMNKYAbI KPYMHbIE, C YETKON CTPYK-
TYPOW; OAHAKO C Pa3BUTUEM LIUPKYNAPHBIX PAaCcCTPOWCTB, HEKPO3a, Ha-
61104aeTca UX Ae30praHnU3aLLmsA, rePMUHATUBHbBIE LIEHTPbI CTAHOBATCA
HEYETKMMM, KOHTYPbI — Pa3MbITbIMU, U Ha 3TOM CTagUn TMMGOUIHYO
rMNepniasunto, Kak NPUYNHY 0BCTPYKLMM YepBEOOPA3HOTO OTPOCTKaA U
NOABNEHWA KNAMHUYECKON KapTUHbI anneHANLMUTA, 1eTKO NPONYCTUTb.
B Hawwux HabnoaeHuax numdbongHas runepniasus boina cra-
TUCTUYECKM 3HAUMMO bonee BblpaxkeHHOM y 60/bHbIX ¢ XB B MHKB
MO CPaBHEHMWIO C NaLMEHTaMK C NOATBEPKAEHHBIM TMCTONOMUYECKU
OCTPbIM anneHAMLMTOM, OAHAKO YMCNO0 MaKpodaros, 3axBaTUBLLMX
anonTo3Hble TesbLa, 6bl10 3HaYMMO BbliLle Y BO/IbHbBIX C OCTPbIM an-
NEHAULMTOM, YTO CBMAETENbCTBYET O PasHOHANPaBNeHHOCTU MOp-
doreHeTUYECKMX CODLITWIA, PAa3BUBAOLMXCA B KHEOCTPOMY» Yepse-
0bpasHom oTpocTke. Kpome Toro, ob6HapyKeHve me3ageHnTa B 58,3%
cnyyaes y naumeHnTos ¢ Xb B [THKB npu MMHMManbHbIX ructonormye-
CKUX U3MEHEHUAX B CTEHKE YepBeobPa3HOro OTPOCTKA MOXKET CBUAe-
TENbCTBOBATb O HaNMYMKM daKTopa (BepOATHO, BUPYCHOW MHbEKLMM)
cnocobcTBytoLLEro passuUTUIO 60N1eBOro CUHAPOMA U BOBJEYEHMIO B
BOCMa/IUTENbHbIV NPOLLECC PEFMOHAPHBIX IMMbATUYECKMX Y3/10B.

3AKNIOYEHUE

lpoBeaéHHOe wnccnepoBaHMe MNOATBEPAMAO CyLlecTByloLee
npeacTaBNeHNE O POSIM HEMPOMMMYHHOTO KOMMOHEHTA B NaToOreHe-
3 XPOHWMYECKOro abaoMMHANbHOMO CUHAPOMA Y AeTel U MoKasano
3HAYMMOCTb PASAA HOBbIX PENEBAHTHbIX MMCTONOMMYECKMX MOKasaTe-
nen (ucneHHas nnotHocTb PCNA-NO3UTMBHbBIX KNETOK M MaKpodaros,
3axBaTMBLLMX anonToO3Hble Tenbua) AN AnddepeHUMpPoBKM AaHHOM
naToNorMM 1 OCTPOro anneHauLmTa.

CONCLUSION

The study confirmed the current understanding of the role
of the neuroimmune component in the pathogenesis of chronic
abdominal syndrome in children. It showed several new histolog-
ical indicators for differential diagnosis between CP in the RLQA
and acute appendicitis (ND of PCNA-positive cells and tingible
body macrophages).
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