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EPIDEMIC AND CLINICAL PARALLELS OF CONGENITAL ANOMALIES OF SMALL INTESTINE IN NEWBORN

BABIES

Summary. Maternal exposure to certain pesticides and other chemicals may increase the risk of having a fetus or neonate affected
by congenital anomalies. Problems regarding variety of clinical-anatomical variants of malformations, choice of tactic and durations
of surgical treatment of partial intestinal obstruction are still unsolved.

The aim of the study — to learn the morphology of the small intenstine wall, and determine epidemiologic and morphologic features
of congenital obstruction of small intestine in neonates; to develop recommendations on prevention of congenital malformations of
small intestine.

Materials and Methods. The study materials were small intestine of the operated newborns with congenital anomalies of small
intestines at the Department of Surgery of Neonates of SamMI Clinic No 2. The object of investigation was the complex study of
epidemiology and morphology of congenital obstruction of small intestine in newborn babies.

Results and Discussion. Our experimental studies show that the morphology of the small intestine in newborns and experimental animals
has identical structural changes. Our research shows that the incidence of congenital malformations of the small intestine has a high degree
of correlation (R? = 0.8894) with the availability of a quality water supply network and the level of pesticide use in the relevant region.
Conclusions. The risk of having children with malformations of the small intestine has a high degree of correlation with the problems
of water supply in some regions and the intensity of the use of chemical plant protection products. Solving the problems associated
with malformation of the small intestine in newborns should be increasingly transferred to the level of preventive measures.
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apparatus.

INTRODUCTION According to modern imaginations in
newborn babies as in the other mammalians after birth to replace
functional system mother — placenta — fetus supplying continu-
ous antenatal harmonic development of fetus comes the next
one — mother — breast milk — child [1]. Due to the data of litera-
ture sources for the present time one of the factors polluting
environment (biosphere) are pesticides due to avia-chemical
and ground processing of the plants. However, their influence
to all regulatory structures in the complex manner (nerve, diffuse
endocrine and immune), to inductive and integrative relation-
ships of regulatory structures with each other’s is still left little
studied problem. The influence of extraordinary environmental
factors to the formation period of organs and systems in onto-
genesis sometimes is the cause of different congenital develop-
ment anomalies [8, 10]. In connection with it the study of mor-
phology of the internal organs and their regulatory structures in
the periods of late prenatal and the early postnatal ontogenesis
when morphofunctional differentiation of the organs and systems
of the future organism is formed have a big scientific-practical
importance [9]. Therefore, the problems of consequent develop-
ment morphofunctional formation of regulatory structures of
internal organs and the influence pesticides to them through
mother’s organism is not enough studied. Against the back-
ground of development of the surgery of congenital malforma-
tions of gastrointestinal tract, improvement of neonatology,
antenatal ultrasound diagnostic of malformations of develop-
ment determined for the last decades the survival rates of neo-
nates with congenital obstruction of intestines have been proved
[2, 4, 7]. However, problems regarding variety of clinical-ana-
tomical variants of malformations, choice of tactic and durations
of surgical treatment of partial intestinal obstruction have been
left unsolved [3, 5, 6].

The aim of the study - to learn the morphology of the
small intestine wall, to determine epidemiologic and morpho-
logic features of congenital obstruction of small intestine in
neonates; develop recommendations on prevention of con-
genital malformations of small intestine.

MATERIALS AND METHODS The study materials were
small intestine of the operated newborn babies with congeni-
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tal anomalies of small intestines at the Department of Surgery
of Neonates of SamMI Clinic No. 2. The object of investigation
was the complex study of epidemiology and morphology of
congenital obstruction of the small intestine in newborn babies.

RESULTS AND DISCUSSION We, in experimental studies,
have shown that the intake of pesticides with drinking water in
the body of pregnant rabbits and, consequently, the intrauterine
effect of these chemicals on the developing fetus poses a high
risk of congenital malformations, primarily atresia and stenosis
of the intestinal tube. The injected pesticide on the pregnant
rabbit organism penetrates through the placental barrier and
adversely affects the developing fetus and will delay their growth
and development. Traces of this effect are reflected in the for-
mation and functional formation of the morphological structures
of the small intestine of rabbit offspring, its regulatory, in par-
ticular, intramural nervous, diffuse endocrine and immune ap-
paratus during prenatal and early postnatal ontogenesis. In
order to extrapolate the results of experimental studies on the
negative effects of pesticides on the formation of the gastroin-
testinal tract of human fetuses in the next stage of the study,
we studied the incidence of congenital small intestinal obstruc-
tion in newborns in the Samarkand region and in regions with
different types of irrigation and drinking water supply. As it is
known, the main source of pesticides entering water bodies is
the surface runoff of thawed, rain and groundwater from agri-
cultural lands, collector-drainage water discharged from irri-
gated areas. It is obvious that the level of pesticide intake into
the human body is through drinking water.

In order to determine the presence and degree of cor-
relation, the risk of malformations development of the small
intestine in newborn babies with security of the region's
population with quality drinking water, we studied the inci-
dence rates of this disease in various parts of the Samarkand
region. In this case, the areas of the regions were ranked in
3 categories based on the state of security of the population
with quality drinking water and agricultural irrigation volume
regions. These characteristics of a particular region, have
been used by us as the risk assessment criteria of chronic
poisoning by pesticides in pregnant women.
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We assumed that the lowest risk level of pesticide poison-
ing exists among the population of Samarkand and Kattakur-
gan, where a technically sound quality water supply network
operates with a satisfactory water cleaning level (1st cate-
gory). In addition, the level of contamination of soil and water
bodies should be relatively low in two districts of the region
— Kushrabad and Nurabad regions, where irrigated agricul-
tural lands are predominantly cultivated, and agrotechnical
measures in which, as it is known, do not require the use of
pesticides (category 2). In these areas, chemicals can be
used by the population in limited quantities in private gardens.

The highest risk of negative effects of pesticides is pre-
sumably in regions with irrigated farmland with a relatively
low level of supply of tap drinking water, where plant protec-
tion products against insects and pests are used intensively,
and multiple field irrigation contributes to washing away
chemicals in water bodies (category 3).

Over the 9-year follow-up period, the number of newborns
registered in the neonatal area with an anomaly of development
of the small intestine was 171 for 656289 live births (Table 1).
Thus, the overall incidence of congenital small intestinal obstruc-
tion in the Samarkand region is 1 per 3838 births. As we ex-
pected, the risk of developing atresia and stenosis of the small
intestine was highest in areas where pesticides in agriculture
are actively used, amounting to 1 in 3.519 live births, and in
regions with good centralized water supply and low application
of agrochemicals, this indicator was noticeably low - 1 /5683.1
in the cities of Samarkand and Kattakurgan and 1 / 5075.7 in
the Kushrabad and Nurabad districts.

Thus, the incidence of congenital malformation of the

small intestine has a high degree of correlation (R?2=0.8894)
with the availability of a quality water supply network and the
level of pesticide use in the relevant region (Figure 1).

According to the tasks of the study, we studied the results
of the surgical treatment of 171 newborns with congenital
small intestinal obstruction hospitalized in SamMI Clinic No. 2
for the period from 2009 to 2017. Of the 171 newborns with
congenital small intestinal obstruction hospitalized in the
SamMI Clinic No. 2 for the period from 2009 to 2017 there
were 107 boys (62.6 %), girls — 64 (37.4 %). In the structure
of the causes disease, atresia of various types prevailed,
which occurred in 135 (78.9 %) operated infants. Stenosis
of the small intestine rarely gave the clinic manifestation of
small intestinal obstruction in the early days of the postnatal
period, requiring surgical treatment — in our observations,
there were 7 (4.1 %) episodes. Somewhat more often 26
(15.2 %) patients) intraoperatively diagnosed intestinal
maltreatment as the cause of congenital high intestinal
obstruction. lleus on the gut doubling site was noted only in
3 (1.8 %) newborns. 2/3 of the defects were attributed to
abnormalities of the small intestine, the remaining 1/3 were
due to ileal gut damage (Table 2).

In recent years, the early diagnosis and timely transfer of
newborns with congenital small intestinal obstruction is
facilitated by the practice of screening for pregnant women
at risk. Since 2007, on the initiative of the rector of SamMI,
professor A. M. Shamsiev created a multidisciplinary working
group on screening and early detection of developmental
abnormalities in the gastrointestinal tract as a part of the
leading specialists of the profile departments of the Institute.

Table 1. The birth rate and amount of neonates with malformations of small intestine in the regions of Samarkand region,
2009-2017 years

Amount of

Region category deliveries

Neonates with anomalies
of small intestine

Correlation of 1 case of malformation to the
general amount of neonates

| 102296 18

1/5683.1

1l 50757 10

1/5075.7

1] 503236

143

1/3519.1

In general 656289

171

1/3837.9

3,100
2,900
2,700
2,500
2,300
2,100
1,900
1,700
1,500

1:10000
y=0,541x+1,1084
R*=0,8894

2,842

Figure 1. The frequency of the birth of children with small bowel anomalies (1:10,000) with a line and the value of the approximation (R2)

Table 2. Causes of congenital small intestine obstruction, n=171

Type of malformation Small intestine lleum In general
abs. % abs. % abs. %
Atresia 91 53.2 44 25.7 135 78.9
Stenosis 5 2.9 2 1.2 7 4.1
Malrotations 16 9.4 10 5.8 26 15.2
Duplication 1 0.6 2 1.2 3 1.8
In general 113 66.1 58 33.9 171 100.0
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During the surgical intervention, the damaged portion of
the small intestine was taken from the sick newborns for
histological examination.

Histological examination of the operating material shows
the hypoplasia of the organ and its wall structures, which
should be considered a natural phenomenon, a consequence
of the toxic effect of the pesticide on the processes of morpho-
and organogenesis, the differentiation of structures, the
formation of functional systems of various levels, integration
and adaptation. Consequently, pesticides not only affect the
function and morphology of organs when in direct contact
with it, but they can act on the formation of structural
components of internal organs, affecting and through the
mother's organism.

Thus, experimental poisoning of rabbits during pregnancy
with a pesticide leads to a lag in the development of both the
structural components of the jejunum and its regulatory
structures in its breed. Characteristic morphological changes
in structural components are also observed in the small
intestine of newborns with a congenital anomaly of the organ.

CONCLUSIONS Our experimental studies show that the
morphology of the small intestine of experimental animals
has identical structural changes with the morphology of the
small intestine taken during the surgical operation in a
newborn baby with a congenital small intestinal anomaly.

Proceeding from the assumption that the main ways of
infection of humans, including pregnant women, with
pesticides widely used in agriculture are water bodies used
by the population and water supply services of settlements
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as sources of drinking water, in the next stage of the
investigation we studied the incidence of congenital intestinal
obstruction in newborns in the Samarkand region in regions
with different types of irrigation and drinking water supply. In
typing the studied administrative districts of the region, two
main factors were taken into account for the degree of risk
of exposure to pesticides: 1) the coverage of the population
with quality drinking water; 2) the intensity of agrotechnical
work and the volume of irrigation of farmland in the region.

Our research shows that the incidence of congenital
malformations of the small intestine has a high degree of
correlation (R2=0.8894) with the availability of a quality water
supply network and the level of pesticide use in the relevant
region.

In the view of the results of our experimental and
subsequent epidemiological studies proving an important
role in the occurrence of malformation of the small intestine
of drinking water quality, it becomes obvious that the issues
related to improving the supply of the population with high-
quality drinking water are becoming increasingly important.

It should be noted that over the years of independence,
significant work has been done in Uzbekistan to improve the
provision of population with quality drinking water.

Thus, the risk of having children with malformations of
the small intestine has a high degree of correlation with the
problems of water supply in some regions and the intensity
of the use of chemical plant protection products. Solving the
problems associated with malformation of the small intestine
in newborns should be increasingly transferred to the level
of preventive measures.
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EMIAEMIONOrO-KNIHIYHI MAPANEN YPOMKEHUX BAJ, TOHKOI KULLKW B HOBOHAPO)KEHUX

Pestome. Bnive NeBHNUX NECTULMAIB Ta IHLIMX XIMIYHMX CNONYK MOXe 30iMbLUNTN PU3NK HAPOKEHHA HEMOBIAT 3 YPOKEHVMUN aHO-
Manismu. Mpo6aemMu pPisHOMaHITHUX KiHIKO-aHAaTOMIYHMX BapiaHTiB pO3BUTKY MasibopmalLiiii, BA6OPY TakTUKM Ta TPMBaSIOCTi Xipyp-
rYHOro NiKyBaHHA YaCTKOBOI KMLLKOBOT HEMPOXiAHOCTI, IK HACMIAKY BPOKEHUX aHOMaUTIN, 3aNMLLAThCA HEBUPILLEHVMI Ha CbOroA-
Hi.

06CTPYKLiT Yy HEMOB/ISAT; PO3PO6GUTN pekoMeHAaLil AN15 NONEPEKEHHSI PO3BUTKY BPOMKEHUX aHOMaUTili TOHKOI KMLLIKK.

Martepianu i metogu. [locnigKysanm 3paskm TOHKOT KULLKX NPOONEepPOBaHNX HOBOHAPOKEHNX HEMOB/IAT 3 YPOKEHVMU NATONOTIS-
MW TOHKOT KMLLKW, SKi nepebyBann Ha NikyBaHHi y BiggineHHi gutadoi xipyprii CamMI kniHikn Ne 2.

PesynbtaTtu gocnigkeHb Ta ix 06roBopeHHs. [laHi, ki M1 OTpYMasIv, NOKasyHTh, LLO CTPYKTYPa TOHKOI KMLLIKM HOBOHaPOKEHNX
[iTell Ta ekcnepuMeHTalbHUX TBapuH MatoTb iE€HTUYHI MOPEIONOriyHI 3MiHW. YacToTa po3BUTKY BPOMXKEHNX MasibthopMaLiil YiTko
KoperntoBasia i3 piBHeM 3a6pyAHEHHA BOAHWNX Pecypcis nectuuyuaamn y gocnimxkysaHmx perioax (R?=0,8894).

BucHoBKU. P131K po3BUTKY BPOMKEHOT NaTONOriT TOHKOT KUK HOBOHaPOKEHNX HiTKO KOpesntoe 3 npobnemamun BoAonoCTa4aHHs
Ta BUCOKVM piBHEM 3a0pyAHEHHSA NecTuumMaaMn BOAHNX pecypciB. Takum YMHOM, 4518 eheKTUBHOIO BUPILLEHHS Npobaemn Ta npo-
dhinakTkn ManbopmaLliii KUK HeOBXIAHWI Linuii psg NpodinakTUYHNX 3axo4iB.

KniouoBi crnoBa: HOBOHAPO/KEHI; TOHKA KULLKA; MOPDOSIOrisi; aTpesis; CTEeHO3; NecTuLMs; HEPBOBA; ANY3Ha EHLOKPUHHA; IMyHHA
cucTemm.
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3MNAEMNONOTO-KMNHNYECKWUE MAPAJIIENN BPOXXAEHHbLIX MOPOKOB TOHKOW KULLKN Y HOBOPOXXAEHHbIX

Pe3stome. BnvsiHie NecTuumaoB v ApYruX XUMUYECKUX COeAMHEHUIA MOXET YBEMUUTL PUCK POXAEHUS pebGeHKa C BPOXAEHHbIMU
aHomanusimu. Mpo6nembl pasnnyHbIX KIMHUKO-aHATOMUYECKMX BapuaHTOB pasBUTUA MasibqropMaLyii, Bbi6opa TakTUk1M U Npoao-
JOKUTENBbHOCTMN XMPYPrUYECcKOro NIeYeHNs YHaCTUYHOW KMLLEYHO HENPOXOAMMOCTM, BNOC/ELACTBUN BPOXAEHHOM NaToI0rm, ocTaTes
Ha CEeroAHsILLHWIA AeHb HepeLLeHHbIMN.

Llenb nccnefoBaHUA — 13y4nTb CTPYKTYPY TOHKOW KWLLKM M onNpeaennTb MopdoorMyeckmne 1 anuaemMmmosiornieckne Kputepun eé
BPOX/EHHOW 06CTPYKLMM B HOBOPOXAEHHBIX; pa3paboTatb pekomMmeHaauum A1 npefoTBpaLleHnsi pasBuTUs BPOXAEHHbIX aHOManuii
TOHKOI KULLIKU.

Matepuanbl u meToAbl. Viccnegosany 06pasLbl TOHKOM KUKV NPOONEePUPOBaHHbIX HOBOPOXAEHHbIX C BPOXAEHHOV naTonorvei
TOHKOW KULLIKW, KOTOPbIE NEYUNNCL B OTAENEHUN AeTCKoi xupyprim CamMU knmHukmn Ne 2.

Pe3ynbTaThl MCCnefoBaHUii n nx o6eyxaeHue. [JaHHble, NoyYeHHble Hamu, YKasblBaloT Ha TO, YTO MOPOOTMS TOHKOM KULLKM
3KCMEPUMEHTASIbHBIX XUBOTHbIX UMEET UAEHTUYHbIE CTPYKTYPHbIE U3MEHEHUST ¢ MOPDOIOr el TOHKOM KULLIKWA Y HOBOPOXAEHHBIX C
BPOXAEHHOI TOHKOKMLLEYHOV aHOMasneil. YacToTa pa3BuTusi BPOXAEHHbIX Masib(popMaLuii HETKO KOPPESIMPYET C YPOBHEM 3arpsia-
HEHHOCTM NecTuLMAaMn BOAHbIX PECypcoB uccnegyembix pernoHos (R?=0,8894).

BuBogbl. PUCk pa3BuTVs BPOXAEHHOI NaTONOMN TOHKOW KMLLKM UMEeT NPSMYI0 CBSA3b C Npo61eMaMu BOLHbIX PECYPCOB W BbICOKUM
YPOBHEM 3arpsi3HEHHOCTU MocnefHMX nectuumgamun. PelieHne npo6aem, cBA3aHHbIX C MOPOKaMy PasBUTUA TOHKOW KULLKK Yy
HOBOPOXAEHHbIX, HEOOXOAVMO BCE aKTVBHEE NEPEHOCUTb Ha NI0CKOCTb NPOUNIaKTUYECKNX Mep.

KnioueBble crioBa: HOBOPOXAEHHbIN; TOHKAs KMLLKA; MOPAO/IOrsi; aTpe3ust; CTEHO3; NecTULMA, HepBHas; Anddry3Has aHLOKPUHHAS,
VIMMYHHasi CUCTEMBI.

74



