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avtorTa sayuradRebod!

redaqciaSi statiis warmodgenisas saWiroa davicvaT Semdegi wesebi:

 1. statia unda warmoadginoT 2 calad,  rusul an inglisur enebze, dabeWdili 
standartuli furclis 1 gverdze,  3 sm siganis marcxena velisa da striqonebs 
Soris 1,5 intervalis dacviT. gamoyenebuli kompiuteruli Srifti rusul da ing-
lisurenovan teqstebSi - Times New Roman (Кириллица), xolo qarTulenovan teqstSi 
saWiroa gamoviyenoT AcadNusx. Sriftis zoma – 12. statias Tan unda axldes CD 
statiiT. 
 2. statiis moculoba ar unda Seadgendes 10 gverdze naklebs da 20 gverdze mets 
literaturis siis da reziumeebis (inglisur, rusul da qarTul enebze) CaTvliT.
 3. statiaSi saWiroa gaSuqdes: sakiTxis aqtualoba; kvlevis mizani; sakvlevi 
masala da gamoyenebuli meTodebi; miRebuli Sedegebi da maTi gansja. eqsperimen-
tuli xasiaTis statiebis warmodgenisas avtorebma unda miuTiTon saeqsperimento 
cxovelebis saxeoba da raodenoba; gautkivarebisa da daZinebis meTodebi (mwvave 
cdebis pirobebSi).
 4. statias Tan unda axldes reziume inglisur, rusul da qarTul enebze 
aranakleb naxevari gverdis moculobisa (saTauris, avtorebis, dawesebulebis 
miTiTebiT da unda Seicavdes Semdeg ganyofilebebs: mizani, masala da meTodebi, 
Sedegebi da daskvnebi; teqstualuri nawili ar unda iyos 15 striqonze naklebi) 
da sakvanZo sityvebis CamonaTvali (key words).
 5. cxrilebi saWiroa warmoadginoT nabeWdi saxiT. yvela cifruli, Sema-
jamebeli da procentuli monacemebi unda Seesabamebodes teqstSi moyvanils. 
 6. fotosuraTebi unda iyos kontrastuli; suraTebi, naxazebi, diagramebi 
- dasaTaurebuli, danomrili da saTanado adgilas Casmuli. rentgenogramebis 
fotoaslebi warmoadgineT pozitiuri gamosaxulebiT tiff formatSi. mikrofoto-
suraTebis warwerebSi saWiroa miuTiToT okularis an obieqtivis saSualebiT 
gadidebis xarisxi, anaTalebis SeRebvis an impregnaciis meTodi da aRniSnoT su-
raTis zeda da qveda nawilebi.
 7. samamulo avtorebis gvarebi statiaSi aRiniSneba inicialebis TandarTviT, 
ucxourisa – ucxouri transkripciiT.
 8. statias Tan unda axldes avtoris mier gamoyenebuli samamulo da ucxo-
uri Sromebis bibliografiuli sia (bolo 5-8 wlis siRrmiT). anbanuri wyobiT 
warmodgenil bibliografiul siaSi miuTiTeT jer samamulo, Semdeg ucxoeli 
avtorebi (gvari, inicialebi, statiis saTauri, Jurnalis dasaxeleba, gamocemis 
adgili, weli, Jurnalis #, pirveli da bolo gverdebi). monografiis SemTxvevaSi 
miuTiTeT gamocemis weli, adgili da gverdebis saerTo raodenoba. teqstSi 
kvadratul fCxilebSi unda miuTiToT avtoris Sesabamisi N literaturis siis 
mixedviT. mizanSewonilia, rom citirebuli wyaroebis umetesi nawili iyos 5-6 
wlis siRrmis.
 9. statias Tan unda axldes: a) dawesebulebis an samecniero xelmZRvane-
lis wardgineba, damowmebuli xelmoweriTa da beWdiT; b) dargis specialistis 
damowmebuli recenzia, romelSic miTiTebuli iqneba sakiTxis aqtualoba, masalis 
sakmaoba, meTodis sandooba, Sedegebis samecniero-praqtikuli mniSvneloba.
 10. statiis bolos saWiroa yvela avtoris xelmowera, romelTa raodenoba 
ar unda aRematebodes 5-s.
 11. redaqcia itovebs uflebas Seasworos statia. teqstze muSaoba da Se-
jereba xdeba saavtoro originalis mixedviT.
 12. dauSvebelia redaqciaSi iseTi statiis wardgena, romelic dasabeWdad 
wardgenili iyo sxva redaqciaSi an gamoqveynebuli iyo sxva gamocemebSi.

aRniSnuli wesebis darRvevis SemTxvevaSi statiebi ar ganixileba.
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kolostomia Catarebulia, rogorc yvela bavS-
vis qirurgiuli mkurnalobis pirveli etapi. 
totaluri koleqtomiis Semdeg kuW-nawlavis 
traqtis mTlianobis aRdgenis efeqtur saSuale-
bebad rezervuarebis formirebis funqciurad 
momgebiani pirobebis SeqmniT warmodgenilia: 
“J” -rezervuarebi – 2 SemTxveva, ileotransplan-
tanti lateraluri ileo-ileoanastomoziT – 34, 
ileotransplantanti lateraluri ileokolo-
noanastomoziT – 7, pirveladi ileoreqtuli 
anastomozi - 1, enteroanastomozi invaginaciuri 
sarqvliT – 8, ileocekaluri sarqvlis implanta-
cia – 1 SemTxveva. kolostoma daixura 3-4  Tvis 
Semdeg. 
postoperaciul periodSi mkafio cvlilebebi 

ar aRiniSna. 3 Tvis შemdeg defekaciis sixSirem 
Seadgina 10-15 dReSi, 1 wlis Semdeg Semcirda 
2-4-mde dReSi. yvela bavSvi gadarCa. funqciurი 
testebis შedegebi kargia; nawlavebis funqcia da-
makmayofilebelia; rentgenografiulad saxezea 
formirebuli swori nawlavi sakmarisi moculo-
bis rezervuariT da normaluri kolonizebiT.

nawlavuri traqtis mTlianobis aRdgena fun-
qciurad vargisi rezervuaris SeqmniT ormagi 
anastomozis saxiT “gverdi gverdSi”, Seqmnili 
ileokolotransplantatisa da ileo-ileotrans-
plantantisagan warmoadgens rekonstruqciuli 
qirurgiis saukeTeso variants agangliozis 
mqone bavSvebisaTvis totaluri koleqtomiis 
Semdeg. funqciurad vargisi rezervuaris Seqmna 
SesaZleblobas iZleva Tavidan iqnes acilebuli 
wyal-eleqtrolituri disbalansi, gaumjobesdes 
normobiozi, ganavlis warmoqmna da dagroveba, 
Seneldes sakvebis gadaadgileba saWmlis mom-
nelebel traqtSi da Tavidan iqnas acilebuli 
nivTierebaTa cvlis sxva darRvevebi. bavSvebSi 
msxvili nawlavis ararsebobis Sedegebis likvi-
daciis mizniT, modernizebuli qirurgiuli mid-
goma, romelic mdgomareobs funqciurad vargisi/
momgebiani rezervuaris sxvadasxva variantis 
SeqmnaSi, xels uwyobs operaciisSemdgomi peri-
odis gaadvilebas, reabilitaciis daCqarebas, so-
cialuri adaptaciis da pacientebis cxovrebis 
xarisxis gaumjobesebas.

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 

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.
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Material and methods. The study included 60 breastfed chil-
dren aged 1-24 months with RVI, who were treated at the De-
partment №4 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 Cu2+ 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 

using software packages “STATISTICA for Windows 13” (Stat-
SoftInc., №JPZ804I382130ARCN10-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 χ2. 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. 

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

Symptom n (%)
Characteristics 

Duration, 
daysThe maximum value, 

times a day
Day of maximum 

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]
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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: 1 - p <0,01 - the difference is significant according to 
the Kraskal-wallis criterion; 2 - p <0,01 - the difference is sig-
nificant compared with children with a carbohydrate level in the 
feces 0,6-1%; 3 - p <0,01 - compared with children with carbo-
hydrate levels in feces ≥1%

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 (%).

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 RVI.

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; r=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 
Ca2+ increases, that induces the secretion of Clˉ 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]

Day of 
RVI

The level of lactose in the feces
0-1 «+» 2 «+» 3-4 «+» р

III 3,00 [2,00; 6,50] 3,50 [2,00; 6,00] 4,00 [3,00; 5,00] 0,57
V 3,00 [2,00; 5,00] 4,00 [3,00; 7,00] 4,00 [3,00; 4,00] 0,39

VII 2,00 [1,00; 3,00]1, 2, 3 4,00 [2,00; 6,00]1 4,00 [3,00; 4,50]1 0,01
X 1,00 [1,00; 2,00]1 2,50 [2,00; 3,00]1 4,00 [3,00; 5,00]1 0, 0001

note: 1 - p <0,01 - the difference is significant according to the Kraskal-wallis criterion; 2 - 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 «+»



 
GeorGian Medical newS  
No 2 (311) 2021

© GMN 123 

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 5th 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.

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 

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 (р < 0,05;р < 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] + (р<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+e2,56-2,88x)
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 
(χ2=4.94, р<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-III, 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.

РЕЗЮМЕ 

ВЛИЯНИЕ СИНДРОМА МАЛЬАБСОРБЦИИ УГЛЕ-
ВОДОВ НА КЛИНИЧЕСКОЕ ТЕЧЕНИЕ РОТАВИРУС-
НОЙ ИНФЕКЦИИ У ДЕТЕЙ РАННЕГО ВОЗРАСТА

Воробьева Н.В., Усачева Е.В.

запорожский государственный медицинский университет, 
украина

Обследовано 60 детей в возрасте 1-24 месяцев, на груд-
ном вскармливании с ротавирусной инфекцией. Проведен 
анализ тяжести и длительности основных симптомов бо-
лезни в зависимости от динамических изменений лабора-
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торных показателей синдрома мальабсорбции углеводов: 
общего количества восстанавливающих сахаров, лактозы и 
глюкозы в кале, которые определяли на II, III, V, VII и X дни 
болезни. Для определения общего количества углеводов в 
копрофильтратах использовали пробу Бенедикта, лактозы 
– пробу Мальфатти, глюкозы – тест-системы «Глюкофан» 
производства Erba Lachema (Чехия).

Установлено, что синдром мальабсорбции углеводов ока-
зывает максимальное патогенетическое влияние на тяжесть 
ротавирусной диареи после пятых суток болезни и реали-
зуется в большей мере за счет лактазной недостаточности. 

Начиная с седьмого дня при увеличении уровня углеводов 
в кале на 0,5%, частота жидких испражнений возрастает 
на 1 раз в сутки. Прогностическим признаком длительного 
диарейного синдрома (≥9 дней) при ротавирусной инфек-
ции является общий уровень олигосахаридов в кале ≥1% 
на пятый день болезни. При увеличении показателя пробы 
Бенедикта на 0,4% длительность диареи увеличивается на 1 
день. При уровне углеводов в кале >0,75% на десятые сутки 
болезни увеличивается риск возникновения остаточных яв-
лений при выписке из стационара, таких как неустойчивый 
стул 2-3 раза в сутки, метеоризм и флатуленция. 

reziume

naxSirwylebis malabsorbciis sindromis gavlena rotavirusuli infeqciis 
klinikur mimdinareobaze adreuli asakis bavSvebSi

n.vorobiova, e.usaCova

zaporoJies saxelmwifo samedicino universiteti, ukraina

gamokvleulia ZuZuTi kvebaze myofi 1-24  Tvis 
asakis 60 bavSvi rotavirusuli infeqciiT. Cata-
rebulia daavadebis ZiriTadi simptomebis simZi-
misa da xangrZlivobis analizi naxSirwylebis 
malabsorbciis sindromis laboratoriuli 
maCveneblebis dinamikur cvlilebebze damokide-
bulebiT: aRdgenili Saqrebis, laqtozas da glu-
kozas raodenoba ganavalSi, rac ganisazRvreboda 
daavadebis II, III, V, VII  da X dRes. naxSirwylebis 
saerTo raodenobis gansazRvrisaTvis kopro-
filtrebSi gamoyenebulia benediqtis sinji, laq-
tozisaTvis – malfatis sinji, glukozisTvis – 
test-sistema “glukofani” (Erba Lachema, CexeTi). 
dadgenilia, rom naxSirwylebis malabsorbciis 

sindromi minimalur paTogenezur gavlenas ax-
dens rotavirusuli diareis simZimeze daavadebis 

mexuTe dRidan da metwilad realizdeba laq-
tozuri ukmarisobis xarjze. meSvide dRidan ga-
navalSi naxSirwylebis donis 0.5%-iT matebisas 
Txevadi gamonayofis gamodevnis sixSire dReSi 
erTiT matulobs. xangrZlivi diareis sindro-
mis (≥9 dRe) prognozul niSans rotavirusuli 
infeqciis dros warmoadgens daavadebis mexuTe 
dRes oligosaqaridebis saerTo raodenoba ga-
navalSi - ≥1%. benediqtis sinjis maCveneblebis 
zrdisas 0.4%-iT diareis xangrZlivoba matu-
lobs 1 dRiT. daavadebis meaTe dRes ganaval-
Si naxSirwylebis donis >0,75% SemTxvevaSi 
stacionaridan gaweris Semdeg matulobs narCe-
ni movlenebis ganviTarebis riski - aramdgradi 
defekacia 2-3-jer dReSi, meteorizmi da flatu-
lencia. 

PSYCHO-EMOTIONAL CHARACTERISTICS OF CYBER-ADDICTION IN YOUNGSTER ADOLESCENTS

Asieieva Y.

interregional academy of Persоnnel 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 

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 


