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Annotation. Chronic colostases are characterized by the absence of independent bowel movements due to disturbance of
intestinal contractility and evacuatory function of the large intestine which have a negative influence on the development of an
organism. The purpose of the study is to evaluate a possibility of predictive diagnostics of motility disorders of the large intestine in
children with chronic constipation due to organic causes. The study is based on the determination of serum cholinesterase levelin 67
patients of both sexes (main group) which included 25 children suffering from pathology of aganglionic genesis and 42 patients with
non-aganglionic congenital anomalies of the large intestine. The average age of the patients was 11.520.8 years. The control group
included children without any pathologies of gastrointestinal tract and central nervous system. The quantitative determination of
cholinesterase level was performed by the photometric method described by Molander and Friedman. The group of children suffering
from large intestine anomalies of non-aganglionic origin showed an increase in serum cholinesterase level by 1.08 times. The group
of children with anomalies of aganglionic origin showed an increase in cholinesterase level by 1. 15 times. The increase in cholinesterase
level in patients suffering from colostases of non-aganglionic origin can be regarded as a prognostic indicator having the signs of a
factor of organic origin. The increase in cholinesterase level in patients suffering from disorders of aganglionic origin shows the
presence of neurobiological changes which cannot be solved simply by surgical correction of a congenital anomaly of the intestine.

Keywords: cholinesterase, chronic constipation, diagnostics, children.

Introduction

Chronic colostases are diagnosed in 10-25 % of
children and in 70 % of gastroenterological patients and
are characterized by the absence of independent bowel
movements due to disturbance of intestinal contractility and
evacuatory function of the large intestine [4]. The frequency
of chronic colostases in children younger than age 1 year
makes 17.6 % and 10-25 % in the older age, it is registered
3 times more often than in children of preschool age and
negatively influences the development of the organism [5].

Modern studies have shown that in the region of
neuromuscular junction there are large concentrations of
cholinesterase which is able to decompose acetylcholine
released from a nerve ending. This fact is very important
because normally a muscle receives quick successive
nervous impulses and the postsynaptic membrane
depolarized by the previous dose of acetylcholine has low
sensitivity for the next dose. To ensure that the successive
nerve impulses are able to secure a normal excitatory
response, it is necessary to remove the previous dose of
mediator before each new impulse arrives. This function
is performed by cholinesterase due to the fact that choline
released from decomposition of acetylcholine is transported
back to the nerve ending by a special transport system
existing in the presynaptic membrane. Influenced by
cholinesterase inhibitors, rhythmic nerve irritation leads to
the marked summation of potentials of the terminal plate
which results in the stable depolarization of the
postsynaptic membrane and blocks the transmission of
impulses from nerve fiber to muscle fiber as well as results

in the oppression in the adjacent areas of muscle fiber
due to inactivation of sodium conductivity and stable
increase in the potassium conductivity of the membrane
(the state of "cathode depression"). [2]. Certain researchers
have proven that patients suffering from chronic colostases
are characterized by degenerative changes in the structure
of nonstriated muscles of the intestinal wall, and
intermuscular plexes are characterized by a decrease in
the activity of cholinergic neurons and an abnormal quantity
of vasoactive intestinal peptide, nitric oxide, substance P,
neuropeptide Y [6, 7]. Nonstriated muscles of the intestinal
wall contract due to stimulation of muscarinic acetylcholine
receptor which results in the opening of the sodium
channels and the efflux of K* ions to the cell. The
normalization of K=, Na* levels leads to the restoration of
the membrane polarization and the activation of peristaltic
activity of the intestine which is also restored if thiamine is
used which leads to a decrease of cholinesterase level [1].

The purpose of the study is to evaluate a possibility of
predictive diagnostics of motility disorders of the large
intestine in children with chronic constipation due to organic
causes.

Materials and methods

The study is based on the determination of serum
cholinesterase level in 67 patients of both genders which
were included into the main group and received inpatient
treatment at the Pediatric Surgery Clinic of National Pirogov
Memorial Medical University, Vinnytsia, due to motility
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disorders of the large intestine in the period from 2014 to
2018. The main group included 25 children with pathology
of aganglionic genesis (Hirschsprung's disease) at
different stage of treatment and 42 patients suffering from
non-aganglionic congenital anomalies of the large
intestine at the stage of sub- and decompensation (20
children with dolichosigma and 22 children with
dolichocolon). The average age of the patients made
11.5£0.8 years. The control group included children without
any pathologies of gastrointestinal tract and central nervous
system. The quantitative determination of cholinesterase
level was performed by the photometric method described
by Molander and Friedman, with a wavelength of 500-560
nm. The principle of this method consists in the
hydrolyzation of acetylcholine chloride under the influence
of cholinesterase with formation of acetic acid and choline.
In its turn, the acetic acid changes the pH of the solution
the value of which can be determined by using a respective
apparatus indicator [3].

Results. Discussion

Taking into account the diagnostic capacity of the
indicator, in order to perform a prognostic evaluation of the
large intestine motility we have determined the level of
cholinesterase as a subtype of an enzyme which hydrolyzes
serum acetylcholine.

The first stage of the study was to determine
cholinesterase level in children suffering from chronic
colostases of non-aganglionic genesis due to organic causes.

The data received for both groups is shown in the table 1.

The results of the study in the group of children suffering
from congenital anomalies of the large intestine
development of non-aganglionic origin showed a reliable
increase in serum cholinesterase level by 1.08 times.

The second stage of our study was to determine
cholinesterase level in children with chronic motility
disorders of the large intestine due to organic causes as
well as in children suffering from Hirschsprung's disease
at different stages of treatment of this pathology; the
respective data are presented in the table 2.

The results of the study in the group of children suffering
from congenital anomalies of the large intestine
development of aganglionic origin showed a reliable
increase in serum cholinesterase level by 1.15 times.

By comparing cholinesterase levels in patients of both
main groups it was established that in children suffering
from Hirschsprung's disease (at different stages of
treatment) its level had higher average values than in
patients with dolichosigma and dolichocolon, i.e.
10098.6£131.3 and 9467.2+129.9 respectively (p<0.05).

Thus, the obtained data confirm the reliable increase in
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serum cholinesterase level in children suffering from
chronic colostases. Besides, it has been established that
in children suffering from Hirschsprung's disease (at
different stages of treatment) cholinesterase level is
significantly higher than in patients with dolichosigma and
dolichocolon which confirms the presence of
neurobiological changes which cannot be solved by
simple surgical correction of a congenital anomaly of the
intestine in the form of agangliosis.

Therefore, the dynamics of cholinesterase level can be
regarded as a prognostic marker of the motor activity of the
large intestine at the stages of treatment of children
suffering from chronic colostases.

Conclusions and prospects for further
development

1. The results of study of cholinesterase levels in
children suffering from chronic colostases of non-
aganglionic genesis showed its increase up fto
9467.2+129.9 U/L which equals only to 8777.9+139.2 U/L
(p<0.05) in the control group and can be regarded as a
prognostic indicator having the signs of a factor of organic
origin.

2. Besides, we have specifically studied the
determination of cholinesterase as a biochemical marker
of activation ability of the peristaltic activity. The study results
showed an average level of cholinesterase in children with
chronic motility disorders of the large intestine of
aganglionic origin at 10098.6£131.3 U/L, whereas this
indicator in the control group made up to 8777.9£139.2 U/
L (p<0.05), this confirms the presence of neurobiological
changes which cannot be solved simply by surgical
correction of a congenital anomaly of the intestine in the
form of agangliosis in patients suffering from
Hirschsprung's disease.

Perspective of the further study is to conduct diagnostic
and treatment algorithms for children with constipations if
aganglionic and non-aganglionic origin at the background
of individual evaluation of the acetylcholinesterase level on
the different stages of the process.
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3HAYEHHA BUSHAYEHHA PIBHA XONIHECTEPA3W CUPOBATKW KPOBI B AIATHOCTULI NOPYLLEHb KMLLKOBOIO TPAH3UTY
YOITEN

Kownonniysrui B. C., Mozopinui B. B., ®omin O. 0., Nlyrianeys O. 0., Cacrok A. I, Omumpiee 4. B., Omumpice K. 4.
AHOTaUiA. XPOHIYHI KOTOCMA3U Xapakmepuaymesca gidCymHICITIO CAMOCIMITHUX SUTOPOXHEHL Yepes MoPYLIEHHA CKopoYyesansHol 30am-
HOCMI ma e8aKyamopHoI QhyHKUIT Moecmol KULLIKL, HesamusHO ennusardU Ha PO3eUMOoK opaaHiamy. Memow COCTIOKEeHHA € OUIHKE MOXJIIL-
80CMI MPOSHOCMUYHOL BiazHOCMUKL NOPYLIEHs MOBCIMOKULIKOE020 mpaHaumy Yy dimeld 3 XPOHIYHUMU 3aKpernamu OpeaHidHo20 reHesy.
LHocnidxerHa 6a3yemscA HA @U3HAYEHHI PISHA XONIHECMEPA&3u cuposamKu Kpoel y 67 xeopux 0box cmamed, W0 CmaHosullu OCHOBHY
2pyny, AKa exkmovana 25 dimed 3 Namonosier) a2aHaioHapH020 reHesy ma 42 nauieHmu I3 HeasaHaMioHapHUMU epodxeHuUMU sadamu
moecmoi kuwiku. CepedHil eik nauieHmie cmaroeue 11,5+0,8 pokie. [pynow koRmposmo criyxunu dimu bes Byds-akol namornozaii 3 boky LUKT
ma L{HC. KinskicHe gu3HayeHHA pigHA XoMHeCmepasy npoeoduny gomomempuyHum Memodom Monandepa-Opidmada. v 2pyni dimeld 3
eadamu mMoecmol KULLIKU HeazaHammoHapHo20 MOXOOXEHHA euAeneHo 30INLLWeHHA PIsHA XoMiHecmepasu cuposamku kpoel e 1,08 pazu. Y
2pyni dimed 3 eadamu a2aHaioHaPHO20 MOX0OKEeHHA euraneHo 30INbUIEHHS PIHA XOMIHecmepasu cuposamku kpoei e 1,15 pazu. 30insuieHHA
pleHs XOMIHECMEPa3U MPU KOMOCMA3aX HeasaHallioHapHO20 reHesy MOMe PO3UIHIeamUCs SK NPO2HOCMUYHUL MOKa3HUK, AKul Habyeae
03HaK YUHHUKA OpaaHiyHo20 noxodxeHHA. 30INslWeRHA pieHA XOMHecmepasy npu MopyweHHAX asaHaiOHapH020 MOXOKeHHA celdyums
PO HageHICME HelpobIoMOaIYHLX 3MIH, AKI He UPILYHOMBECA CYIM0O ONEpamUEHO KOPeKUIEH epodxeHol eadu KULUKU.

Knrwo4oBi cnoBa: xoniHecmepasa, XpPoHIYHUG 3akpen, GiagHocmuka, dimu.

3HAYEHUE ONPEOENEHWUA YPOBHA XONUH3CTEPA3LI CLIBOPOTKU KPOBW B IUATHOCTUKE HAPYLLUEHWA KULLEYHOIO
TPAH3UTAY OETEN

Kononnuyrut B. C., Mozopensii B. B., ®omun A. A., JlykuaHeyb O. A., Cacror A. M., Omumpuee 4. B., Omumpuee K. 4.
AHHOTaUMRA. XPOHUYECKUE KOMOCMAa3skl XapaKmepusymca omcymemeueM caMocmoamensH020 CMyfa U3-3a HapYLUeHUS CoKpamu-
mensHol crocobHoCMU U 38aKyamopHOLU OyHKUUL MOMCmOod KULUKU, HE2aMUEH0 enuAs Ha passumue opaanuama. Lenswo uccnedoea-
HUSA AEMAEMCH OUBHKa 803MOMHOCMU MPO2HOCMUYECKOU OUasHOCMUKU HapyLWeHUU MONCMOKULIEYHO20 MpaHsuma y demell ¢ XpoHU-
YECKUMU 3aropamu OpeaHUuYeckoeo 2eHesa. Mecnedosarue bazupyemca Ha onpedeneHul YpOoeHA XOMUH3CMEepaskl CLIE0POMKLU KPosU
y 67 BonsHbix 000e20 nona, Komopsie CoOCMAasUu OCHOBHYH 2pyrny, Komopas exmoyana 25 demed ¢ namonoauel azaHauoHapHoz0
2eHe3a u 42 nayueHma ¢ HeazaHalUOHaPHLIMU 8POXOeHHEIMU NOPoKamMu mosacmod kuwky. CpedHul eo3pacm MayueHmos cocmasun
11,5+0.8 nem. Mpynnod koHmpona cayxunu demu ez kakux-nubo namonozul co cmopoHsl 2KKT u UHC. KonuvecmeeHHoe onpedene-
HUe YpogHA XoMuxscmepassi poeodunu domomempudeckum memodom MonaHdepa-@pudmana. B apynne demel ¢ NOPOKamu mor-
Ccmodl KULLKU Heaz2aHaUoHapHO20 MPOoUCX0X0eHUS 00HapYXeHO yeeluYeHUe YpoaHA XOMUH3CMepass! ceisopomku kpoeu & 1,08 paza.
B 2pynne demeld c NopokaMmu a2aH2fIUOHAPHO20 MPOoUCXOXJeHUs OOHaPYKeHO yeenuyeHUe YPOSHA XOMUH3CMepaskbl ChIe0POMKL
Kkpoeu e 1,15 paza. VeenuuyeHue ypoeHs XOUH3CMEPass! MPU KOIOCMAa3ax HeazaHa/UOHapHO20 2eHe3a MOXem PacUeHUambsCa Kak
fpozHOCMUYeCKUll MOKa3amens, Komopsil npuobpemaem MpuU3HaKy Hakmopa opeaHUYeckoe0 NpoucXoxdeHun. YeenuyeHue yposHA
XOMUH3CMEPask! MPU HapYWeHUAX a2aH2/IUOHaPHO20 MPOUCX0XOeHUA celidemenscmeyent 0 Hanuyuu Heldpobuomoaudeckux U3MeHe-
HUL, KOMopkIe He peLuarmcsA cyaybo onepamueHol Koppekyuel 8pox0eHHO20 MOPOKa KULUKU.

Knrwo4eBble cnoBa: xonuH3Cmepasa, XpoRUYeckuld 3amop, duasHocmuka, demu.
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