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K CBEAEHUIO ABTOPOB!
[Ipu HampaBIeHUY CTAaTbH B PEAAKITHIO HEOOXOINMO COOITIOATh CISAYIONINE TIPABHIIA;

1. CraTps 1oyKHA OBITH MPECTABICHA B IBYX DK3EMILISIPAX, HA PYCCKOM MJIM aHTIIUHCKOM SI3bI-
Kax, HarleyaTaHHas yepe3 MoJITopa HHTepBaJjia Ha OHOIl CTOPOHE CTAHIAPTHOIO JIUCTA ¢ INMPHHOI
JIEBOTO NOJIsI B TPHM caHTHMeTpa. Mcnonb3yemblil KOMIIBIOTEPHBIH WPUQT U1 TEKCTa Ha PYCCKOM U
anruiickoM sizpikax - Times New Roman (Kupuaauima), Ui TekcTa Ha TPY3UHCKOM SI3BIKE CIIETyeT
ucnoip3oBath AcadNusx. Pasmep mpudra - 12. K pykornrcu, HaneyaraHHOW Ha KOMITBIOTEPE, JTOJDKEH
o51Th IprTO’keH CD co crarbeit.

2. Pa3mep craTbu 10TKEH OBITH HE MEHEE IECSTH 1 He OoJiee 1BaALaTH CTPaHUI] MAIIHOIINCH,
BKJIIOUAsl yKa3arellb JINTepaTypsl U Pe3loMe Ha aHIJIMIICKOM, PYCCKOM U IPY3HHCKOM SI3bIKaX.

3. B crarbe 10KHBI OBITH OCBEIIEHBI AKTYyaIbHOCTh JJAHHOTO MaTepHalla, METO/IbI U Pe3YIIbTaThI
UCCIIeIOBaHUS U MX 00CYKACHHE.

[Ipu npencTaBIeHNN B IIeYaTh HAYYHBIX SKCIIEPUMEHTAIBHBIX PA0OT aBTOPHI JOJIKHBI YKa3bIBATH
BHUJl U KOJIMYECTBO IKCIEPUMEHTANBHBIX KUBOTHBIX, IPUMEHSBIIHECS METOABl 00e3001MBaHUs U
YCBIMICHHUS (B XOJ€ OCTPBIX OIBITOB).

4. K crarbe JOIKHBI OBITH IPUIIOKEHBI KpaTKoe (Ha MOJICTPAaHUIIbI) Pe3OMe Ha aHIIIMICKOM,
PYCCKOM M I'PY3HHCKOM $I3bIKax (BK/IIOYAIOLIEE CIEIYIOLINE pa3aesbl: Lieb UCCIeI0BaHNs, MaTepHua U
METO/IBI, PE3YJILTAThI M 3aKIFOUSHHE) U CIIUCOK KITtoueBbIX ciioB (key words).

5. Tabnuupl HEOOXOIUMO NPECTABIATE B Ie4aTHOM hopme. DoTokonuu He TpuHUMaroTcs. Bee
nu¢poBbie, HTOTOBbIE H NPOLEHTHbIE JaHHbIE B Ta0JIMIaX J0JIKHbI COOTBETCTBOBATH TAKOBBIM B
TeKcTe cTaThbU. Tabiuibl U rpaduKu TOTKHBI OBITH 03aryIaBICHBI.

6. dotorpadun AOIKHBI OBITH KOHTPACTHBIMHU, (DOTOKOIHMHU C PEHTTEHOTPAMM - B HO3UTUBHOM
n300paxeHnH. PUCYyHKH, YepTeKU U IuarpaMmbl CIeLyeT 03arIaBUTh, IPOHYMEPOBATh U BCTABUTH B
COOTBeTCTBYIOIIEe MecTo TekcTa B tiff hopmare.

B noanucsix k MukpogotorpagusaM cieayeT yKa3bBaTh CTEIICHb YBEIMUCHHUS YePEe3 OKYISP HITH
00BEKTUB U METOJ] OKPACKU WJIM UMIPETHALIUH CPE30B.

7. ®aMUIIUU OTEYECTBEHHBIX aBTOPOB MIPUBOJATCS B OPUTHHAIBHON TPAHCKPUIILINH.

8. I[Ipu opopmnennn u HarpaBneHun crtared B kypHanm MHI nmpocum aBTOpOB cobmronars
NpaBuIIa, U3JI0KEHHBIE B « EMUHBIX TpeOOBaHUSAX K PYKOMHUCSM, IPEACTABISIEMBIM B ONOMEIUIIMHCKHUE
JKYpHAJIbD», TPUHATHIX MeXKIyHapOAHBIM KOMHUTETOM PEIaKTOPOB MEAMLMHCKUX JKYpPHAJIOB -
http://www.spinesurgery.ru/files/publish.pdf u http://www.nlm.nih.gov/bsd/uniform_requirements.html
B koHIe Kax /101 OPUTHHATIBHOM CTaThU MPUBOIUTCS OMOIHOrpadguyeckuii cucok. B cnmncok nurepa-
TYPBI BKJIFOYAIOTCSl BCE MaTepHalibl, HA KOTOPbIE UMEIOTCS CChUIKU B TeKcTe. CIHCOK COCTaBIsIeTCs B
andaBUTHOM MOpsAKEe U HymMepyeTcs. JIutepaTypHblii HCTOYHMK IPUBOAUTCS Ha sI3bIKE OpUrMHana. B
CIMCKE JINTEPATyPhl CHavYajIa MPUBOIATCS PaOOThI, HAIMCAHHBIE 3HAKAMU TPY3MHCKOTO anaBuTa, 3aTeM
KApuuien u naruauned. CChUIKM Ha IUTHUPYEMble pabOThl B TEKCTE CTATbH JAIOTCS B KBaIPaTHBIX
CKOOKax B BU/I€ HOMEPA, COOTBETCTBYIOLIETO HOMEPY JaHHOH pabOoThI B CIIMCKE TUTEPaTypbl. bonbmmh-
CTBO IIUTHPOBAHHBIX UCTOYHUKOB JOJKHBI OBITH 32 IMOCTETHNUE 5-7 JIET.

9. ns momydeHus MpaBa Ha MyONHMKALMIO CTaThs TOJDKHA MMETh OT PYKOBOIUTENSI pabOTHI
WIN YUPEXKJICHUS BU3Y U CONPOBOIUTEIBHOE OTHOILICHHUE, HAIMCAHHBIC WJIM HAlledaTaHHbIC Ha OJIaHKe
Y 3aBE€PEHHBIE MOJIHCHIO U NIEYaThIO.

10. B koHIe cTaThU NOJKHBI OBITH MOAMHCH BCEX aBTOPOB, MOJHOCTBIO MPUBEACHBI UX
(amuIMM, UIMEHAa U OTYECTBA, YKa3aHbl CIIy>KeOHBIH M JOMAIIHUI HOMEpa TeJIe(OHOB U agpeca MM
uHble KoopAuHaThl. KonmuuecTBo aBTOPOB (COABTOPOB) HE TOJHKHO MPEBBIIIATE IISITH YEJIOBEK.

11. Penakuus ocraBisieT 3a cOO0 MpaBo COKpallaTh U UCHPaBIATh cTarbi. Koppekrypa aBropam
HE BbICBUIAETCS, BCS paboTa U CBEpKa MIPOBOAUTCS 110 aBTOPCKOMY OPHTHHAILY.

12. HenomycTuMO HarpaBiieHHE B pefaklMIo padoT, MPeICTaBICHHBIX K MeYaTH B MHBIX
M3/1aTeIbCTBAX WIIM OMYOJIMKOBAHHBIX B APYTHX M3IAHUSX.

Hpﬂ HApyHI€HUU YKa3aHHbIX IPaBUJI CTATbU HE paCCMaTPUBAIOTCH.




REQUIREMENTS

Please note, materials submitted to the Editorial Office Staff are supposed to meet the following requirements:

1. Articles must be provided with a double copy, in English or Russian languages and typed or
compu-ter-printed on a single side of standard typing paper, with the left margin of 3 centimeters width,
and 1.5 spacing between the lines, typeface - Times New Roman (Cyrillic), print size - 12 (referring to
Georgian and Russian materials). With computer-printed texts please enclose a CD carrying the same file titled
with Latin symbols.

2. Size of the article, including index and resume in English, Russian and Georgian languages must
be at least 10 pages and not exceed the limit of 20 pages of typed or computer-printed text.

3. Submitted material must include a coverage of a topical subject, research methods, results,
and review.

Authors of the scientific-research works must indicate the number of experimental biological spe-
cies drawn in, list the employed methods of anesthetization and soporific means used during acute tests.

4. Articles must have a short (half page) abstract in English, Russian and Georgian (including the
following sections: aim of study, material and methods, results and conclusions) and a list of key words.

5. Tables must be presented in an original typed or computer-printed form, instead of a photocopied
version. Numbers, totals, percentile data on the tables must coincide with those in the texts of the
articles. Tables and graphs must be headed.

6. Photographs are required to be contrasted and must be submitted with doubles. Please number
each photograph with a pencil on its back, indicate author’s name, title of the article (short version), and
mark out its top and bottom parts. Drawings must be accurate, drafts and diagrams drawn in Indian ink
(or black ink). Photocopies of the X-ray photographs must be presented in a positive image in tiff format.

Accurately numbered subtitles for each illustration must be listed on a separate sheet of paper. In
the subtitles for the microphotographs please indicate the ocular and objective lens magnification power,
method of coloring or impregnation of the microscopic sections (preparations).

7. Please indicate last names, first and middle initials of the native authors, present names and initials
of the foreign authors in the transcription of the original language, enclose in parenthesis corresponding
number under which the author is listed in the reference materials.

8. Please follow guidance offered to authors by The International Committee of Medical Journal
Editors guidance in its Uniform Requirements for Manuscripts Submitted to Biomedical Journals publica-
tion available online at: http://www.nlm.nih.gov/bsd/uniform_requirements.html
http://www.icmje.org/urm_full.pdf
In GMN style for each work cited in the text, a bibliographic reference is given, and this is located at the end
of the article under the title “References”. All references cited in the text must be listed. The list of refer-
ences should be arranged alphabetically and then numbered. References are numbered in the text [numbers
in square brackets] and in the reference list and numbers are repeated throughout the text as needed. The
bibliographic description is given in the language of publication (citations in Georgian script are followed
by Cyrillic and Latin).

9. To obtain the rights of publication articles must be accompanied by a visa from the project in-
structor or the establishment, where the work has been performed, and a reference letter, both written or
typed on a special signed form, certified by a stamp or a seal.

10. Articles must be signed by all of the authors at the end, and they must be provided with a list of full
names, office and home phone numbers and addresses or other non-office locations where the authors could be
reached. The number of the authors (co-authors) must not exceed the limit of 5 people.

11. Editorial Staff reserves the rights to cut down in size and correct the articles. Proof-sheets are
not sent out to the authors. The entire editorial and collation work is performed according to the author’s
original text.

12. Sending in the works that have already been assigned to the press by other Editorial Staffs or
have been printed by other publishers is not permissible.

Articles that Fail to Meet the Aforementioned
Requirements are not Assigned to be Reviewed.
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INFLUENCE OF CARBOHYDRATE MALABSORPTION SYNDROME
ON THE CLINICAL COURSE OF ROTAVIRUS INFECTION IN CHILDREN AT AN EARLY AGE

Vorobiova N., Usachova E.

Zaporozhye State Medical University, Ukraine

Worldwide, diarrhoeal diseases are reported as the leading
cause of mortality among children aged five years and below, ac-
counting for approximately 8 percent of all deaths among them
[12,16]. Viral diarrhea occupies a leading place in the structure
of acute intestinal infections in children [4]. Most common and
severe among them is rotavirus infection (RVI) that causes about
450,000 deaths per year in children under 5 years of age and
hospitalizes millions more [7,8].

Rotavirus primarily infects enterocytes and induces diar-
rhoea through the destruction of absorptive enterocytes (lead-
ing to malabsorption), intestinal secretion stimulated by ro-
tavirus NSP 4 protein and activation of the enteric nervous
system [10].

The carbohydrate malabsorption syndrome occurs due to
the defeat of the highly degraded enterocytes of the small in-
testine microvilli (which are responsible for the production of
disaccharidases and intestinal absorption function) by the ro-
tavirus. From 1st to 7th days of infection, their apoptosis and
proliferation of immature epithelial cells are observed, that
leads to atrophy of the villi. Besides, Boshuizen J. A., Re-
imerink J. H. et al showed that rotavirus causes a decrease in
the expression of enterocyte-specific genes (lactase, SGLT1
and L-FABP) in infected cells at the mRNA and protein lev-
els, starting as early as 6 hours after infection [9]. Induced by
NSP4 - rotavirus enterotoxin decreasing in SGLT1 activity
on the membranes of villous enterocytes leads to disruption
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of the Na + -D-glucose symport, which ensures the reabsorp-
tion of large volumes of water under physiological conditions
[10,11]. The shutoff of enterocyte-specific gene expression,
together with the loss of mature enterocytes through apopto-
sis and the replacement of these cells by less differentiated
dividing cells, leads to a defective absorptive function of the
intestinal epithelium and disaccharidase (mainly lactase) de-
ficiency [3,9]. Unsplit carbohydrates, that have high osmotic
activity, accumulate in the lumen of the small intestine and
contribute to the subsequent extravasation of tissue fluid into
the intestinal cavity [3].

Carbohydrate malabsorption syndrome is one of the main
pathological components of RVI, which occupies a special place
in young children, because milk and dairy products form the ba-
sis of their diet, and lactose is 80-85% of milk carbohydrates
[14]. In scientific sources on the study of sugar malabsorption
and lactase deficiency in children with rotavirus gastroenteritis
[2,3,4,15], we did not find data on the influence of its laboratory
parameters (total carbohydrates, lactose, glucose in feces) on the
severity of clinical manifestations of RVI in dynamics of the dis-
eases, as well as criteria for the severity of the main symptoms
depending on the laboratory manifestations of the carbohydrate
malabsorption syndrome.

The aim of the work - to determine the pathogenetic role of
carbohydrate malabsorption syndrome in severity and duration
of rotavirus infection symptoms in early aged children.



GEORGIAN MEDICAL NEWS
No 2 (311) 2021

Table 1. Characteristics of the main symptoms of RVI in children of the study group (n=60), Me [Q25; Q75]

Characteristics Durati
Symptom n (%) - - uration,
The maximum value, Day of maximum days
times a day manifestation
Diarrhea 59 (98%) 7,00 [5,00; 10,00] 3,00 [2,00; 5,00] 8,50 [6,50;10,00]
Vomiting 37 (62%) 3,00 [2,00; 4,00] 2,00 [1,00; 3,00] 1,00 [1,00; 2,00]
Fever, ° C 51 (85%) 38,80 [38,15; 39,20] 2,00 [1,00; 2,00] 2,00 [2,00; 3,00]

Material and methods. The study included 60 breastfed chil-
dren aged 1-24 months with RVI, who were treated at the De-
partment Ne4 of the municipal institution “Regional Infectious
Clinical Disease Hospital” of the Zaporizhzhia Regional Coun-
cil. There were criteria for inclusion in the study: hospitalization
no later than the 3rd day of illness, detection of rotavirus antigen
in feces (immunochromatographic method using CITO TEST
ROTA test systems), absence of pathogenic intestinal flora in
feces, absence of congenital and chronic gastrointestinal pathol-
ogy, congenital or acquired immunodeficiency. All patients were
included into the study by informed parental consent. Among
the hospitalized children there were 38 (63,3%) boys and 22
(36,7%) girls. The patients were divided into 3 groups depend-
ing on the age: children under 6 months - 14 (23.3%), 6-12
months - 18 (30%), 12-24 months - 28 (46.7%).

One of the main clinical manifestations of RVI was diarrhea,
that appeared during the first two days of the disease in 98% of
children and lasted 8,50 [6,50; 10,00] days (Table 1). In most
cases (37/61,7%) diarrheal syndrome was accompanied by flat-
ulence and intestinal colic [1]. Clinical signs of carbohydrate
malabsorption syndrome were registered 1,6 times more often
in children under 6 months (in 84,6%), compared with children
older than 1 year (in 51,8%) (p<0,05).

The severity of RVI was determined by the Vesikari scale and
expressed in points (1 to 20). According to the Vesikari scale the
severe course of the disease had 70% of children in the study
group, the moderate course — 23,3% and the mild course — 6,7%
of patients .

In order to study the rates of carbohydrate malabsorption to-
tal amount of carbohydrates, levels of lactose and glucose in
coprofiltrates were semi-quantitative determined in all children
in the dynamics of the disease (on II-III, V, VII and X days).
The total level of carbohydrates in the feces was determined by
the Benedict’s method, which reflects the general ability to split
and absorb oligosaccharides in the intestine and is based on the
detection of sugars capable of reducing copper from Cu?** to Cu
* (glucose, galactose, lactose, fructose, maltose) [13]. Children
were divided into three groups, depending on the level of carbo-
hydrates in the feces: <0,5%, 0,6-1,0% and >1%.

The severity of lactase deficiency was assessed by determin-
ing the level of an excreted lactose in the stool by Malfatti’s
reaction, based on the ability of lactose with ammonia in an
alkaline environment when heated to form colored substances.
The result was evaluated on a color scale: no color change “0” -
no lactose, light yellow “+” —0,2% - 0,4% lactose, maple syrup
color “++” — 0,5% - 1,0% lactose; color of red amber “+++”
- 1,1%-1,5%; ruby color “++++” - 2% and above lactose [5].
The severity of impaired absorption of monosaccharides in the
intestine was judged by the level of glucose in the stool, that was
determined using test systems “Glucophane” (Erba Lachema,
Czech Republic) [2].

Statistical processing of the obtained results was performed
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using software packages “STATISTICA for Windows 13” (Stat-
SoftInc., NeJPZ8041382130ARCN10-J). The normality of the
distribution was determined using the W-test Shapiro-Wilk.
Due to deviations from the normal distribution law, nonpara-
metric methods were used. Quantitative values were presented
as median (Me) and interquartile range (IQR: Q25-Q75). The
Mann-Whitney U test was used to compare the two independent
groups. When comparing more than two groups, the Kraskal-
Wallis test was used. Comparison of frequencies of nominal fea-
tures was determined using the method x2. The null hypothesis
was rejected at a level of statistical significance (p) < 0,05. The
direction, strength and reliability of correlations (R) were deter-
mined by Spearman’s correlation analysis. Regression analysis
was used to assess the relationship between indicators. To deter-
mine the effect of total level of excreted carbohydrates in the fe-
ces on the duration of diarrhea and the severity of diarrhea in the
dynamics of the disease used simple linear regression. Analysis
of the frequency of residual effects in children at the time of
discharge from the hospital depending on the total number of
carbohydrates in the feces on the 10th day of RVI was performed
using logistic regression.

Results and discussion. A comparative analysis of the dai-
ly frequency of bowel movements in children with different
levels of reducing sugars in the feces was performed in the
dynamics of the disease to confirm the influence of carbohy-
drate malabsorption on the severity of rotavirus diarrhea. It
showed no relationship between these indicators in the first
days of RVI (Fig. 1). From the fifth day of illness, there was
an increase in the severity of diarrhea with an increase in
Benedict’s test scores (however, without a significant differ-
ence in data). A statistically significant difference in the fre-
quency of bowel movements between children with minimum
(<0,5%), medium (0,6-1,0%) and maximum (>1%) levels of
reducing sugars in the stool was observed on the seventh day
of illness. In children with their level < 0,5%, the daily fre-
quency of diarrhea was 2,00 [1,00; 3,00] times and was 2 and
2,25 times lower than in children with a level of fecal car-
bohydrates 0,6-1,0% and >1%, respectively (p<0,01). More-
over, starting from the seventh day of RVI, a statistically sig-
nificant strong direct correlation was found between the daily
frequency of diarrhea and the total amount of carbohydrates
in the feces (r=0,76; p<0,05) (Fig. 2). This dependence is de-
scribed by the following linear simple regression equation:

y=1,45+1,97x

where y is the frequency of defecation (times per day), x is the
level of carbohydrates in the feces on the 7th day of RVI (%).

Thus, it was found that carbohydrate malabsorption affects se-
verity of diarrhea on the seventh day of the disease: an increase
in carbohydrate levels by 0,5% leads to an increase in the fre-
quency of diarrhea once a day. The total level of reducing sugars
in the stool determines 51% of the variance of liquid stools fre-
quency in this period of the disease.
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/11 day
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©<0,5% #0,6-1% =>1%
Frequency of bowel movements (times a day)

Fig. 1. Characteristics of the daily frequency of bowel move-
ments in children in the dynamics of RVI depending on the total
amount of carbohydrates in the feces (n=60)

Note: ! - p <0,01 - the difference is significant according to
the Kraskal-Wallis criterion; ? - p <0,01 - the difference is sig-
nificant compared with children with a carbohydrate level in the
feces 0,6-1%; ° - p <0,01 - compared with children with carbo-
hydrate levels in feces >1%
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Fig. 2. Dependence of the severity of diarrheal syndrome
on the carbohydrate level in the feces on the 7th day of RVI
(R=0,76, p<0,05, n=58)

During the convalescence period of RVI, there were also sta-
tistically significant differences in the daily frequency of bowel
movements in children depending on the level of malabsorbed
carbohydrates in the feces. On the tenth day of the disease the
frequency of bowel movements was normalized and was 1,00
[1,00; 2,00] times a day in patients with minimal Benedict’s
test scores (<0.5%), against 3,00 [3,00; 4,00] times at the level
of fecal sugars of 0,6-1% (p<0,01). The highest frequency of
diarrhea at this time was observed in patients with the most
pronounced malabsorption of carbohydrates (>1%) (p < 0,01,
relative to the first group). At this stage of RVI a statistically sig-
nificant strong correlation between the frequency of defecation
and the total amount of carbohydrates in the feces maintained
(r=0,80; p<0,05), that can be described by the following linear
simple regression equation:

y=1,05+1,83x

where y is the frequency of defecation (times per day), x is the

level of carbohydrates in the feces on the 10th day of RVI (%).
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This dependence is presented as a linear function in Fig. 3,
which shows that increasing the level of carbohydrates in the
feces by 0,5% leads to an increase in the frequency of defeca-
tion once a day. The total level of reducing sugars in the stool
determines 55% of the variance of diarrhea frequency values on
the 10th day of RVIL.
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Fig. 3. Dependence of the severity of diarrheal syndrome
on the carbohydrate level in the feces on the 10th day of RVI
(R=0,80, p<0,05, n=60)

Further analysis showed a similar dependence between the
severity of rotavirus diarrhea and the level of excreted lactose in
the feces at all stages of the disease (Table 2). A statistically sig-
nificant difference in the daily frequency of liquid stools between
children with levels of the fecal lactose 0-1 “+”, 2 “+” and 3-4
“+” appeared after the fifth day of illness (p <0,05 and p<0,01 on
the seventh and tenth day, respectively). In addition, strong di-
rect correlations were observed between the total level of carbo-
hydrates and lactose in the feces (r=0,91; r=0,86; 1=0,91; r=0,89;
p<0,05, on the second, third, fifth, seventh and tenth days of the
disease, respectively), which indicates the leading role of lactase
deficiency among other mechanisms of oligosaccharide malab-
sorption in the maintenance of rotavirus diarrhea.

The obtained data indicate that in the early stages of RVI
other pathogenetic mechanisms, namely the secretory compo-
nent, come to the fore in causing diarrheal syndrome. Accord-
ing to the literature, as early as 7-12 hours after infection with
rotavirus, its NSP4 protein, by binding to the receptor of the
epithelial cell membranes of villi, crypts and enteroendocrine
cells, stimulates intracellular molecular pathways, causing the
development of secretory diarrhea. After activation of phospho-
lipase C by NSP4-enterotoxin, the intracellular concentration of
Ca?" increases, that induces the secretion of C1 ions. The NSP4
fragment (114-13) causes increased secretion and slows down
the reabsorption of Na* ions [10,17]. All these pathogenetic pro-
cesses are likely to cause and maintain diarrhea to a greater ex-
tent in the first days of RVI. After the fifth day of the disease and
in its later stages, the leading role in the maintenance of diarrhea
is played by the syndrome of oligosaccharide malabsorption,
which is based on lactase deficiency and impaired absorption of
monosaccharides by enterocytes.

Table 2. Comparison of the frequency of liquid stools per day in children in the dynamics
of RVI depending on the level of lactose in the feces (n=60), Me [Q25; Q75]

The level of lactose in the feces

Day of
RVI 0-1 «+» 2 «t» 3-4 «+» p
11T 3,00 [2,00; 6,50] 3,50 [2,00; 6,00] 4,00 [3,00; 5,00] 0,57
% 3,00 [2,00; 5,00] 4,00 [3,00; 7,00] 4,00 [3,00; 4,00] 0,39
v 2,00 [1,00; 3,00]% %3 4,00 [2,00; 6,00]" 4,00 [3,00; 4,507 0,01
X 1,00 [1,00; 2,007 2,50 [2,00; 3,00 4,00 [3,00; 5,007 0, 0001

note: ' - p <0,01 - the difference is significant according to the Kraskal-Wallis criterion; * - p <0,01 - the difference is significant
compared with children with a lactose level in the feces 2 «+»; 3 - p <0,01 - compared with children with lactose level in feces 3-4 «+»
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According to our data, in the first five days of RVI, the patho-
genetic mechanisms of carbohydrate malabsorption syndrome
did not affect the severity of diarrhea syndrome. It should also
be noted that the level of excreted sugars > 0,5% was found to be
clinically significant only after the fifth day of illness.

The study found statistically significant differences between
the duration of rotavirus diarrhea and the total amount of mal-
absorbed oligosaccharides in the feces, starting from the fifth
day of RVI. In patients with a Benedict’s test score <0,5%, di-
arrhea was the least prolonged — 7,00 [6,00; 9,00] days; at the
level of carbohydrates 0,6-1% it lasted 7,50 [6,00; 9,00] days;
children with >1% of excreted carbohydrates had the longest
diarrheal syndrome — 9,00 [8,00; 11,00] days (p<0,01).It should
be noted that a significant difference was observed between the
children of the first and second groups, who had a carbohydrate
level of < 1% and the third group of children with their high-
est (>1%) values (p<0,01; p<0,05, respectively). On the seventh
and tenth days of the disease, a similar pattern was observed in
the differences in the duration of diarrhea between groups of
children with different levels of excreted carbohydrates in the
feces (p<0,01, according to the Kraskal-Wallis test).

Direct correlations of medium strength were found between
the duration of diarrhea in children of the study group and the
level of excreted carbohydrates and lactose, starting from the
fifth day of RVI (r=0,58 and r=0,33; p<0,05, respectively ),
which increased in the dynamics of the disease, gaining maxi-
mum values on the tenth day (r=0,59 and r=0,51; p<0,05, re-
spectively). A similar pattern was observed for the correlation
between the level of excreted glucose in the stool and the dura-
tion of diarrhea (r=0,29, r=0,31; p<0,05, on the fifth and tenth
days, respectively).

To analyze the prognostic effect of carbohydrate malabsorp-
tion in the acute period of RVI on the duration of diarrhea, a
model of linear simple regression was constructed, where y is
the duration of diarrhea (days), x is the level of carbohydrates in
the feces on the Sth day of RVI (%).

After estimating the parameters of this model by the method
of least squares, the following equation of linear pair wise re-
gression is obtained (Fig. 4):

y=5,37+2,69 x

If the total level of carbohydrates in the feces increases by
0,4% on the fifth day of RVI, the duration of diarrhea should be
increased by 1 day.
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Fig. 4. Dependence of the duration of diarrheal syndrome
on the carbohydrate level in the feces on the 5th day of RVI
(R=0,58, p<0,05, n=55)

Thus, the severity of laboratory manifestations of carbohy-
drate malabsorption affects both the severity of diarrheal syn-
drome after the 5th day of RVI and its duration. The obtained
data indicate the pathogenetic role of oligosaccharide malab-
sorption, namely lactase deficiency and impaired absorption of
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monosaccharides in the small intestine, in causing and maintain-
ing diarrhea in RVI, starting from the height of the disease and
especially at the end of the first and beginning of the second
week of gastroenteritis. Furthermore, the significant severity
of carbohydrate malabsorption (>1% according to the Bene-
dict’s test) on the fifth day of RVI may be a prognostic sign of
prolonged (=9 days) diarrheal syndrome in children aged 1-24
months.

It was found that 45% of children at the time of discharge
from the hospital had residual symptoms of the disease, such as
unstable stools 2-3 times a day and flatulence. During the pe-
riod of convalescence of RVI they showed significantly higher
levels of carbohydrates and lactose in the feces, compared with
children without residual symptoms: 1,57 [0,75; 1,70]% and
2,5 [2,00; 4,00] +, against 0,40 (0,20; 1,25]% and 1,00 [1,00;
2,00] +, respectively, on the seventh day (p <0,05;p <0,01). On
the tenth day of RVI, in addition to three times higher levels of
excreted carbohydrates and lactose, a significantly higher level
of glucose in the feces was found in them: 2,00 [1,00; 4,00] +,
against 1,00 [0,00; 1,00] + (p<0,01). This indicates, firstly, that
carbohydrate malabsorption syndrome is the main reason for the
development of these residual effects of RVI, and secondly, em-
phasizes the importance of both components of this syndrome:
lactase deficiency and malabsorption monosaccharides in the
small intestine.

To accurately assess the impact of carbohydrate malabsorp-
tion on the likelihood of residual manifestations of the disease, a
model logistic regression was built. It describes the dependence
of residual effects on the total level of carbohydrates in the feces
on the tenth day of illness:

y=1/(1+e>56:28%)

where y is the probability, x is the carbohydrate level in the
feces on the 10th day of RVI (%).

The sensitivity of this model is 77,8%, specificity — 90,9%.
Thus, with the total level of fecal carbohydrates on the tenth day
of RVI above 0,75% the probability of unstable bowel move-
ments and flatulence on discharge from the hospital increases.

It should be noted that these residual symptoms were mainly
in younger children: they were observed in 64,3% of children
in the first 6 month, against 28,6% of patients older than 1 year
(x2=4.94, p<0,05) .

According to the results of the research the severity of rotavi-
rus gastroenteritis, which was determined by the Vesikari scale,
did not depend on the severity of carbohydrate malabsorption in
children of the study group. In our opinion, this is due to deter-
mining the severity of the disease by the sum of scores obtained
by assessing seven indicators (maximum number of bowel
movements and episodes of vomiting per day, duration of diar-
rhea and vomiting, fever, dehydration and the need for inpatient
treatment) [6], on which, with the exception of diarrhea, car-
bohydrate malabsorption syndrome has no pathogenetic effects.

Conclusion.

1. Significant effect of oligosaccharide malabsorption (mainly
due to lactase deficiency) on the severity of rotavirus diarrhea is
observed after the fifth day of the disease,as evidenced by twice
the frequency of bowel movements in children with a level of
reducing sugars in the stool >1%, compared with patients with
<0,5% on the seventh day of the disease (p<0,01) with the pres-
ervation of this dependence at the beginning of the second week
of RVI (p<0,01 on the tenth day). Starting from the seventh day
of RVI, with an increase in the level of fecal carbohydrates by
0,5%, the daily frequency of diarrhea increases by 1 time per
day.
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2. The total level of carbohydrates in the feces >1% on the
fifth day of RVI is a prognostic sign of long-term (=9 days) di-
arrhea in children aged 1-24 months. An increase in the level
of fecal oligosaccharides by 0,4% in this term will increase the
duration of diarrhea by 1 day.

3. The cause of residual effects of RVI such as sparse stools
2-3 times a day and flatulence on discharge from the hospital,
which are observed in almost half (45%) of patients, mostly in
the first 6 months of life, is carbohydrate malabsorption syn-
drome, namely lactase deficiency and impaired absorption of
monosaccharides in the small intestine. The probability of re-
sidual manifestations increases with the level of carbohydrates
in the feces above 0,75 on the tenth day of the disease.
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SUMMARY

INFLUENCE OF CARBOHYDRATE MALABSORPTION
SYNDROME ON THE CLINICAL COURSE OF ROTAVI-
RUS INFECTION IN CHILDREN AT AN EARLY AGE

Vorobiova N., Usachova E.
Zaporozhye State Medical University, Ukraine

The aim of the work - to determine the pathogenetic role of
carbohydrate malabsorption syndrome in severity and duration
of rotavirus infection symptoms in early aged children.

The study included 60 breastfed children aged 1-24 months
with rotavirus infection. The severity and duration of the main
symptoms of rotavirus gastroenteritis were analyzed depending
on the dynamic changes in laboratory parameters of carbohy-
drate malabsorption syndrome: the total amount of reducing
carbohydrates in feces, lactose and glucose in feces, which were
determined on II-1I1, V, VII and X days of the disease. To deter-
mine the total amount of reducing sugars in the coprofiltrates,
the Benedict’s test was used, the lactose in the feces was deter-
mined using the Malfatti’s test, and the glucose was determined
by the Glucophane test systems (Erba Lachema).

It was found that the syndrome of carbohydrate malabsorp-
tion had the maximum pathogenetic effect on the severity of
rotavirus diarrhea after the fifth day of the disease mainly due
to lactase deficiency. Starting from the seventh day of rotavirus
infection, with an increase in the level of carbohydrates in the
feces by 0,5%, the frequency of liquid stools increases by 1 time
per day. The prognostic sign of long-term diarrheal syndrome
(>9 days) is the total level of reducing sugars in the feces >1%
on the fifth day of illness. If the result of the Benedict’s test in-
creases by 0,4% in this term, the duration of diarrhea increases
by 1 day. When the level of carbohydrates in the stool > 0,75%
on the tenth day of the disease the risk of residual effects on
discharge from the hospital (such as unstable stools 2-3 times a
day, meteorism and flatulence) increases.

Keywords: rotavirus infection, carbohydrate malabsorption
syndrome, lactase deficiency, early age children, Benedict’s test.

PE3IOME

BJIMSIHUE CUHAPOMA MAJIBABCOPBLIUU VYIJIE-
BOJOB HA KIMHUYECKOE TEYHEHUE POTABUPYC-
HOI MHOEKIAW YV TETEN PAHHETO BO3PACTA

BopoobeBa H.B., Ycauesa E.B.

3anopooicckuii 2ocyoapcmeenHvlil MeOUYUHCKULL yHugepcument,
Yrpauna

O6cnenoBano 60 nereii B Bo3pacte 1-24 mecsiies, Ha Ipy/-
HOM BCKapMJIMBaHUM C poTaBupycHoi mHpekuumeil. [Iposenen
aHaJIM3 TOHKECTH U JUTUTEILHOCTH OCHOBHBIX CHMIITOMOB 0O-
JIE3HU B 3aBUCHUMOCTU OT JAMHAMHUYECKUX M3MEHEHHWH jabopa-
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TOPHBIX IIOKa3aTeneil CHHApPOMa MalibaOCOpPOLMU YITICBOIOB:
00IIero KOJIMYeCTBa BOCCTAHABIMBAIOLIMX CaXapoB, JIAKTO3bI 1
IJTFOKO3BI B Kasie, kotopelie onpeaessui Ha I, 111, V, VII u X nuu
6one3nu. st onpenesneHus OOLIEro KOJIMYECTBA YIIIEBOJIOB B
KOIIpO(UIIBTpaTax MCIOIb30Baan Npody beHenmkra, IakTo3bI
— 1poby MasbdarTi, DIOK03bI — TecT-chucTeMbl «Iroxodam»
npousBoncTBa Erba Lachema (Yexus).

YcTaHOBIEHO, YTO CHHAPOM MajibaOCOPOLIMHU YITIEBOJOB OKa-
3bIBACT MAKCUMAJIBHOC MATOTCHETHUYCCKOC BJIMAHUC HA TAXKECTh
POTaBUPYCHOI Anapen Mocie IMATHIX CYTOK OOJNE3HH W peaju-
3yeTcs B OOJbLICH Mepe 3a CUeT JIaKTa3HOM HEelI0CTaTOuYHOCTH.

Hauunas ¢ cenpbMoro AHs NpH yBEIUYEHUH YPOBHS YIJICBOLOB
B Kaje Ha 0,5%, Jactora >KMIKUX MCIPAKHEHHH BO3pacTaer
Ha 1 pa3 B cyTku. IIporHocTnyeckuM MpU3HAKOM JUTUTEIHLHOTO
nquapeitHoro cunapoma (>9 nHeit) npu poraBUpycHOU HHDeEK-
MU SIBISeTCs OOLIMH YpOBEHb OJIMrocaxapuios B kaie >1%
Ha NAThIA JeHb Oonesnu. [Ipy yBesMyeHnH rnokasaress npoobl
benenuxra Ha 0,4% IIUTENBHOCTD AUAPEU yBEIHMUUBAETCS Ha |
neHb. [Ipu ypoBHe yrieBonos B kaje >0,75% Ha fecaTbie CyTKU
00JIC3HU YBEJIIMUMBACTCS PUCK BOSHUKHOBEHHSI OCTATOUHBIX 5IB-
JICHUH TIPY BBIIHMCKE U3 CTAL[MOHAPA, TAKMX KaK HEYyCTONYMBBIN
cTyi 2-3 pa3a B CyTKH, METEOPH3M U (hriaTysieHIus.
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PSYCHO-EMOTIONAL CHARACTERISTICS OF CYBER-ADDICTION IN YOUNGSTER ADOLESCENTS

Asieieva Y.

Interregional Academy of Personnel Management, Odessa, Ukraine

The issue of such non-chemical addictions as cyber-addiction
has been actively studied by teachers, philosophers, sociologists,
psychologists, psychiatrists and other scientists in various fields,
which emphasizes its multidisciplinary. Cyber-addictions as a
phenomenon of addictive behavior were studied by Cole M.,
Voiskunsky A.E., Arestova O.N., Khudyakov A.B., Kiselyova
M.S. and others. It should be noted that this type of addiction is
considered not only in the psychological field, but also becomes
an object of medicine, the symptoms are studied and there is an
active search for treatment and rehabilitation programs.

Research aimed at substantiating the features of individual
psychological and clinical manifestations of cyber-addictions in
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adolescents is becoming important. Needs to expand the under-
standing of nosology and stages of formation of cyber-addictions
and their destructive influence on the personality in adolescence.

The current list of behavioral addictions, according to some
authors, has more than a thousand different addictive «agents»
that lead to the formation of non-pharmacological addiction.
The most famous and widespread among them are: cyber-ad-
dictions, gambling, shopping, gadget addiction, zipping, collect-
ing, promiscuity, bulimia, anorexia, selfie, gambling, computer
addiction, Internet surfing, fabing, workaholism, overwork and
other repetitive information-behavioral acts that coincide with
hedonistic motives or improve well-being [4-7]. Most studies
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