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Abstract 

Despite ongoing therapeutic and preventive measures, chronic hepatitis of viral etiology still makes up a significant 

proportion of extra genital pathology among women of childbearing age. On sexually mature female white outbred 

rats before pregnancy, chronic heliothrine intoxication was created, leading to the development of chronic 

aggressive hepatitis. The influence of maternal hepatitis on the structural and functional development and enzymatic 

activity of the jejunum of the lean intestine of the offspring during breastfeeding was researched. Morphological 

studies have established that a decrease in the average number of villi on a transverse section of the intestine, a 

decrease in the height of the villi, a decrease in the average number of enterocytes (EC) on a transverse section of the 

crypt, a decrease in the thickness of the mucous membrane and muscular-serous membranes progressing up to 15 

days and a decrease in the height of the EC of the middle third of the crypts to 7 days of development of rat pups. It 

was also established a decrease in the average number of EC on a longitudinal section of the crypt and villus, and a 

decrease in the number of mitotically dividing cells up to 21 days of development. That is, structurally revealed a lag 

in the development of the jejunum in the period of early postnatal ontogenesis, progressing to the transition of rat 

pups to mixed and definitive nutrition. In functional researches in the offspring of females with chronic toxic 

hepatitis, a delay in the natural age-dependent induction of the basal level of enteral enzymes: maltase, γ-amylase, 

sucrose and inhibition of lean intestine lactase during lactation was established. The authors believe that chronic 

maternal hepatitis leads to lactase deficiency in the offspring, which can lead to widespread diarrhea and other 

diseases of the gastrointestinal tract in children worldwide. 
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Introduction 

It is known that the neonatal period is especially 

important for the development of the body, since 

after birth, babies are immediately exposed to a 

large number of microorganisms. High rates of 

morbidity and mortality observed in the first 

months of life due to infectious diseases such as 

otitis media, infections of the upper and lower 

respiratory tract, gastroenteritis, sepsis and 

meningitis are due, among other things, to 

significant quantitative and qualitative deficiencies 

in various components of the immune system. To 

compensate for this immunological immaturity 

inherent in the period of the fetus and newborn, as 

well as the first months of life, nature has 

developed ideal adaptive defense mechanisms 

provided by the mother, represented by the 

transplacental transfer of antibodies, anti-infection 

resistance factors in the amniotic fluid, and after 

birth, in colostrum and milk. Nevertheless, 

unfortunately, this whole system of harmonious 

genetically determined processes, inherent in the 

physiological course of pregnancy and the 

postpartum period, ceases to work in the event of 

the influence of unfavorable factors, infectious 

effects, and extra genital pathology of the mother. 
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In particular, it was found that one of the most 

frequently reported diseases of the digestive 

system among women of childbearing age are 

diseases of the hepatobiliary system. In most 

works, including our previous studies, it has been 

shown that chronic hepatitis in pregnant female 

has an adverse effect on offspring - it delays its 

physical development, reduces resistance, and 

inhibits the formation of its structural and 

cytochemical properties of the stomach, immune 

organs, intestines, and kidneys [1, 2, 3, 4, 5, 6, 7]. 

Based on the foregoing, it follows that the research 

of the structural and functional features of the 

digestive organs in offspring born and fed by 

hepatitis mothers is a very relevant medical and 

biological problem for modern pediatric 

gastroenterology. At the same time, the structural 

and functional condition of the digestive organs in 

postnatal hepatitis is still poorly understood. 

Meanwhile, without detailed knowledge of the 

mechanisms of influence of a particular pathology 

on the processes of formation of the digestive 

system of a developing organism, it is difficult to 

develop methods for diagnosing and treating 

childhood diseases, including hepatitis, acquired 

during the period of placental-amniotrophic and 

lactotrophic nutrition. 

Due to this, the purpose of our research was to 

study the structural and functional features of the 

development of the lean intestine in the offspring of 

rats born from females with toxic hepatitis during 

breastfeeding (early postnatal ontogenesis). 

 

Materials and Research Methods 

The experiments were carried out on 120 adult 

white outbred rats - females weighing 120-150 g. 

The animals were kept on a standard diet in 

vivarium conditions. A model of heliothrin hepatitis 

was obtained by weekly administration of 0.05 mg 

of heliothrin per gram of animal weight for 6 weeks 

[8, 9]. 10 days after the last inoculation, the rats 

were mated to produce offspring. The experimental 

group consisted of rats born to mothers with 

chronictoxic hepatitis (CTH). The control was rat 

pups born to mothers who received an appropriate 

amount of isotonic solution at the same time 

instead of heliothrin. The animals were kept in 

separate cages, for the reliability of the results 

obtained; the litter was left at the rate of eight cubs 

per lactating female. For the study, rat pups 

obtained from the control and experimental groups 

of females, which were decapitated, after 

preliminary euthanasia under ether anesthesia, on 

days 1, 3, 7, 15, 21 and 30 after birth, were used to 

research the enzymatic activity of the jejunum 

intestine (1 daily rats after breastfeeding). After 

decapitation, the animal's abdominal cavity was 

opened, then the small intestine was separated, and 

samples of the jejunum of the small intestine were 

used for further studies. When determining the 

activities of intestinal enzymes proper, biochemical 

methods were used, which are widely used in modern experimental gastroenterology. α-amylase 

activity in the contents of the lean intestine was 

determined by the Smith and Roy method modified 

by A.M. Ugolev [10]. The principle of the method 

was to quantify the starch remaining after 

enzymatic hydrolysis and forming a blue complex 

compound with iodine. The concentration of the 

latter was quantitatively measured calorimetrically. 

Enzymatic activity was expressed in milligrams of 

substrate digested in 1 min. The activity of all intestinal enzymes maltase, sucrose, lactase and γ-

amylase was determined by the glucose oxidase 

method. For the first three enzymes, the Dahlquist 

method [11] was used, and for the last one, the 

method of Auricio and Rubino [12]. The method is 

based on the quantitative determination of glucose 

released from the corresponding substrates after 

enzymatic hydrolysis. For morphological and 

morphometric studies, samples of the jejunum of 

rat pups were fixed in a 10% solution of neutral 

formalin and Bouin's liquid. The pieces were 

dehydrated in alcohol and xylene of increasing 

concentration, and then they were embedded in 

paraffin. Histological sections 5-8 µm thick were 

stained with hematoxylin and eosin. Morphometric 

study was performed on serial sections using an 

eyepiece micrometer. All data were statistically 

processed using computer programs to calculate 

the arithmetic mean (M), mean error of the mean 

(m) and fidelity indicators (P) according to Fischer 

and Styudent. 

 

Results 

The results of our morphological researches have 

shown that the lean intestine of newborn rat pups 

has its own characteristic features. Particulary, the 

intestines of 1day old rat pups have a thin wall, in 

which the mucosa, submucosa, internal and 

external muscular membranes are clearly 

distinguished. The inner muscle layer of the latter 

is more developed than the outer, covered with a 

serous membrane. It is characteristic that the 
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mucous membrane of the lean intestine is formed 

by villi, which are at different stages of formation 

and can be triangular, finger-like, filiform. With 

elongation, their epithelial layer on them becomes 

single-row. Basically, the emerging villi retain the 

multi-row arrangement of nuclei in the basal part 

of the epithelial cells. The crypts in the jejunum are 

still being formed. Formed villi of the correct 

finger-shaped form, without folding on the lateral 

surfaces. The characteristic relief of the mucous 

membrane increases its surface and creates 

favorable conditions for digestion and absorption. 

In the future, on the 3-7th day of postnatal 

development, the most significant changes in the 

mucous membrane of the lean intestine occur due 

to an increase in its thickness, as well as the 

thickness of the muscle layer, the growth of the 

resulting villi and crypts, the redistribution of their 

relative number depending on the linear 

parameters, a sharp decrease over time in low villi 

and shallow crypts. 

Subsequently, on the 15th day of postnatal 

development, all structures of the lean intestine in 

rat pups of the control group were practically 

formed (see Fig. A and B). Their morphometric 

parameters are presented in the table. Bordered 

epithelial cells covering the villi had a highly 

prismatic shape, their brush border appeared as a 

thin, clearly visible, brightly oxyphilic strip. Oval-

shaped nuclei with a clearly manifested structure 

were placed very compactly at the same level, 

closer to the basal pole. The nuclear chromatin is 

small-lumpy, evenly distributed throughout the 

karyoplasm. 1-2 nucleoli were clearly visible, 

usually located in the center. It was observed that 

the nuclei, as well as the epitheliocytes themselves, 

decreased in the direction of the tops of the villi, the 

cytoplasm was subjected to microvacuolization, its 

oxyphilic properties decreased, which indicated the 

physiological renewal of the epithelium. 

For the period of transition of rats to definitive 

nutrition, that is, starting from 21 days after birth, 

the morphological structure of the mucous 

membrane of the small intestine became almost 

similar to that in mature animals. At the same time, 

an increase in the length and diameter of the small 

intestine was noted. While maintaining the overall 

architectonics of the mucous membrane, this 

contributed to a proportional increase in the 

number of villi and crypts and, consequently, the 

same sensitivity to the stimulating effect of food on 

the digestive-absorptive surface of the organ. An 

even greater development of the structural 

components of the jejunum occurred on the 30th 

day of postnatal development. 

The research of the lean intestine in the offspring of 

females with CTHmade it possible to establish that, 

although at first glance, pronounced morphological 

changes were not established that would sharply 

contrast with the lean intestine of the rat pups of 

the control group. At the same time, the conducted 

morphometric researches indicate that in the 

offspring obtained from the females of the 

experimental group, during the period of early 

postnatal ontogenesis, there was a delay in the 

development of the jejunum. In particular, it was 

found: a decrease in the average number of villi on 

the transverse section of the intestine, a decrease in 

the height of the villi, a decrease in the average 

number of enterocytes (EC) on the transverse 

section of the crypt, a decrease in the thickness of 

the mucous membrane and muscular-serous 

membranes up to 15 days and a decrease in the 

height of the EC in the middle third of the crypts up 

to 7 days development of rat pups. It was also 

found to decrease: the average number of EC on the 

longitudinal section of the villus, the height of EC in 

the middle third of the villus, the number of EC on 

the longitudinal section of the crypt, the depth of 

the crypts and a decrease in the number of 

mitotically dividing cells up to 21 days of 

development. Along with this, there was an 

increase in the relative number of goblet cells in the 

villi of the lean intestine of rats born and fed by 

females with chronic toxic hepatitis up to 21 days 

of development (see Table 1). 

In the research of the morphological features of the 

lean intestine of 15-day-old rat pups, from the 

females of the experimental group, a delay in the 

development of the jejunum was noted (see Fig. C 

and D). A decrease in wall thickness than in the 

control, a pronounced polymorphism of the villi 

and a decrease in their height, for crypts that 

looked like short tubes, a more rare arrangement 

was characteristic. The bordered epithelial cells 

lining the villi were lower, with reduced oxyphilic 

properties of the cytoplasm, with a thinned brush 

border, which was hardly visible. With reduced 

nuclei of rounded epitheliocytes, located at a 

greater distance from each other relative to the 

control. At the same time, there was a large number 

of goblet cells, cylindrical in shape with weakly 

basophilic cytoplasm. The villi were characterized 

by an edematous stroma with a slight leukocyte 

infiltration, where tissue basophils were 

determined much more often than in the control. 
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Hemocapillaries were moderately dilated. A loose 

arrangement of underdeveloped crypts was 

observed, having the form of short tubular 

formations, lined with epitheliocytes smaller in 

height than in the control, with weakly basophilic 

reduced nuclei. 

In the next 21-30 days of development, there was a 

stabilization of the structural components of the 

jejunum of the rat pups of the experimental group. 

In addition, we found that rat pups born from 

females with CTH in the early periods of milk 

feeding, in particular, on the 3rd day after birth, 

have a lower specific activity of not only a number of α-glucosidases (enteral maltase, γ-amylase, 

sucrose), but also lactase, responsible for 

membrane hydrolysis of the only carbohydrate 

present in milk: 23% lower than control. Therefore, 

we can state with some certainty that chronic toxic 

hepatitis of the mother leads to lactase deficiency in 

the offspring, which is the cause of diarrhea and 

other diseases of the gastrointestinal tract in 

children that are widespread in the world. In other 

words, by the time of the transition to solid food, 

about 50% of which consists of poly and 

oligosaccharides [13, 14, 10], growing offspring are 

faced with the fact of weakened or reduced activity, 

the corresponding enzymatic activities. Such an 

enzymatic deficiency is usually accompanied by 

maldehystia and / or malabsorption in relation to “definitive” carbohydrates, starch, maltose, sucrose, 

etc. [15, 16], with all the serious diseases resulting 

from them, leading to high infant mortality.  

 

Discussion 

Analyzing the results obtained, it is necessary to 

point out that for the full development of the baby, 

starting from the first day after birth, protein 

components are needed: the “basic plastic 

material”, and, of course, easily digestible 

carbohydrates of mother's milk. The enzymes of 

colostrum and milk that enter the body of a 

newborn during breastfeeding also have a 

beneficial effect on the processes of its adaptation, 

affecting the metabolism of proteins and 

carbohydrates in the intestine [10, 13, 14, 15]. In 

addition, a certain dynamic of the level of hormones 

in milk is revealed, associated with their 

participation in the process of metabolic adaptation 

of newborns to extra uterine existence and causing 

the restructuring of protein, carbohydrate and fat 

metabolism in the postnatal period [16, 17]. As we 

noted in our previous studies, chronic toxic 

hepatitis of the mother has a negative effect on 

lactation processes, where there is a decrease in the 

amount of protein, carbohydrates and a decrease in 

the enzymatic activity of milk, there is a decrease in 

the number of cellular components that also come 

with mother's milk to the baby [18, 19]. The 

decrease in cellular components, apparently, is one 

of the factors characterizing the decrease in the 

immunomodulatory function of milk. It is possible 

that the above reasons contribute to the steady 

decrease in body weight gain, established by many 

studies, and the lag in the structural and functional 

development of the small intestine, immune organs, 

liver, and kidneys in the offspring of rats with 

chronic hepatitis [20, 21, 22, 23, 24, 1, 2]. In 

addition, a decrease in the number of macrophages, 

monocytes and lymphocytes, contributing to the 

disruption of the transfer of adoptive immunity. 

Also, as indicated in our previous studies, the 

supply of lysosomes, lipid droplets, present in these 

cells, is significantly reduced. As a result, the 

trophic influence and immunobiological properties 

of breast milk are significantly reduced, allowing 

the child to adapt and survive in the “world of 

microbes”, which he enters immediately after 

birth[25, 26, 27]. 

Along with the above, with hepatitis, profound 

changes in metabolic processes occur, including a 

violation of protein metabolism, which naturally 

affects the hormonal balance, and, consequently, 

the development of the placenta and mammary 

gland, as well as developing offspring. It is also 

necessary to take into account the immunodeficient 

condition of the mother in hepatitis, it becomes 

clear what is the reason for the lag in the 

development of the digestive and immune systems 

of the offspring, established by many researchers 

[28, 29, 30, 31, 32, 33, 34]. In addition, it has been 

shown that the process of chronic heliotrine 

hepatitis is accompanied by profound 

morphological changes in the body's immune 

system. These changes lead to an imbalance 

between the T and B systems of the immune system 

and the development of an autoimmune process 

[35]. Summarizing all the above causal 

relationships, we can assume that they could 

contribute to the morphological changes in the 

small intestine of the offspring of mothers with 

chronic toxic hepatitis. 

The results obtained by us also allow us to discuss 

another very important issue related to the 

assessment of the functional maturity of the small 

intestine in offspring that have undergone 
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intrauterine exposure to toxic maternal hepatitis. In 

the modern literature on pediatric 

gastroenterology and nutrition, there is now a very 

convincing opinion that the ratio of lactase activity to α-glucosidases, in particular, to maltase, is one of 

the objective indicators of the functional maturity 

of the small intestine. It is believed that the higher 

the degree of organ maturity, the lower the value of 

the lactase:maltase activity index [10, 13,14]. In our 

experiments, in rat pups born and fed by hepatitis 

females, the gradual decrease in lactase activity 

somewhat slowed down with age and, as a result, at 

21 days of age, that is, by the time they switched to 

adult food, lactase activity was 5.4±0.53 

µmol/min/g in the experiment against 3.6+0.33 in 

the control, while maltase activity at this age was 

9.2±0.88 µmol/min/g in the experiment against 

16.9±1.11 in control. In other words, it is clearly 

seen here that the ratio of lactase to maltase in rat 

pups from females with CTH is significantly higher 

(0.57) than in rat pups of the control group (0.21). 

Therefore, maternal CTH leads to a slowdown in 

the functional maturation of the small intestine in 

offspring during late pre- and early postnatal 

ontogenesis. 

Therefore, based on the literature data on the 

increase in the permeability of the placenta in 

pregnant women in pathological conditions, the 

low barrier function of the gastrointestinal tract in 

fetuses, and analyzing our results, we believe the 

following. Hepatotoxins introduced into the 

mother's body before pregnancy, and possibly 

endotoxins formed during hepatitis, enter the blood 

of the fetus through the placenta and / or amniotic 

fluid, that is, through the digestive organs and have 

an inhibitory effect on its growth and development, 

as well as on the formation of the morphology and 

function of the digestive system. As shown by the 

observations and experiments of numerous 

authors, endotoxins formed in the body of a sick 

mother, as well as exogenous toxins, are 

transmitted to offspring during breastfeeding 

through mother's milk. Illustrative examples are 

the detection in breast milk of a number of 

peptides, hormones, enzymes, as well as various 

kinds of anthropogenic substances (herbicides, 

fungicides, insecticides and other toxins). 

Therefore, it should be assumed that the shifts that 

we found in growing animals are somehow 

mediated by the influence of both local and general 

regulatory systems in the body. This is all the more 

likely because, judging by modern data, organs 

during intrauterine life are very sensitive to the 

influence of various exogenous and endogenous 

factors (hormonal status of the body, stress effects, 

changes in blood supply, etc.) [36, 37, 38, 39, 40]. 

In this way, it can be concluded that maternal toxic 

hepatitis during breastfeeding has a negative effect 

on the development of the lean intestine of rat 

pups, which is expressed in the lag of the structural 

and functional development of the jejunum, a 

pronounced lag in the development of structural 

components, “crypt-villous” relationships, delays 

natural age dependent induction of the basal level of intestinal maltase, γ-amylase and sucrose and 

inhibition of lactase activity during lactation. 

Therefore, it can be argued that chronic maternal 

hepatitis leads to lactase deficiency in the offspring, 

which is the cause of widespread diarrhea and 

other diseases of the gastrointestinal tract in 

children worldwide. Such an enzymatic deficiency 

is usually accompanied by maldehystia and/or 

malabsorption in relation to “definitive” 

carbohydrates, starch, maltose, sucrose, etc., with 

all the resulting severe diseases leading to high 

infant mortality. Therefore, for children born from 

mothers with hepatitis, it would be more 

appropriate to start preventive therapeutic 

measures to prevent the pathology of the 

gastrointestinal tract of newborns from the period 

of breastfeeding. 

 

 

A 

 

B 
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Figure: А. The lean intestine of a 15 day old rat of the control 

group.Hematoxylin-eosin staining. Magnification: x 100; B. The lean 

intestine of a 15 day old rat in the experimental group. Hematoxylin-

eosin staining. Magnification: x 100; С. Villus of lean intestine of a 15-

day old rat of the control group. Hematoxylin-eosin staining. 

Magnification: x 200; D. Villus oflean intestine of a 15-day old rat in the 

experimental group. Hematoxylin-eosin staining. Magnification: x 200 

 

Table 1. Structural and functional formation of the lean part of the small intestine of offspring born to females rats with chronic toxic hepatitis in 

the dynamics of early postnatal ontogenesis 

Investigated parameters 
A group of 

animals 

Rat pups age (in days) 

1 3 7 15 21 30 

The number of villi on a 

transverse section of the 

intestine 

Contr. 25,4±0,72 28,3±0,86 31,5±0,78 38,2±0,65 46,7±2,4 50,8±1,76 

Exper. 21,6±0,67 24,8±0,56 26,3±0,75 32,8±0,87 42,4±1,41 48,8±1,66 

Number of ECs. on 1 side of 

the longitudinal section of 

the villi 

Contr. 47,2±0,24 51,2±1,88 65,2±2,48 73,2±2,62 78,5±3,62 91,4±4,82 

Exper. 31,4±0,24 34,8±1,36 41,6±1,46 60,8±1,38 67,0±2,56 88,6±3,65 

The height of villus 
Contr. 292,5±3,35 302,4±3,11 361,0±2,82 444,2±6,13 461,4±4,12 485,3±11,33 

Exper. 265,6±2,26 273,4±2,12 318,2±4,18 363,5±3,54 452,6±4,22 472,5±9,33 

ECs height (μm) in the 

middle third of the villi 

Contr. 21,5±0,95 22,0±0,82 22,3±0,94 23,8±0,93 26,1±0,43 37,6±0,62 

Exper. 18,4±0,65 18,8±0,65 19,3±0,62 20,5±0,82 21,8±1,11 36,6±1,43 

Refers to the number of gobl. 

cl. on the villi (per 100 cells) 

Contr. 1,6±0,06 5,8±0,18 7,6±0,26 9,1±0,17 10,8±0,19 14,4±0,26 

Exper. ― 10,0±0,18 13,2±0,21 14,6+0,21 13,9±0,23 23,5±0,28 

The number of crypts on a 

transverse section of the 

intestine 

Contr. 45,2±0,98 49,2±1,34 59,6±1,45 84,3±3,90 126,4±6,20 135,4±9,32 

Exper. 38,6±0,81 43,2±0,91 50,1±1,28 72,7±1,86 118,9±8,45 131,1±6,55 

Number of ECs of the 

longitudinal section of the 

crypt 

Contr. 6,7±0,61 7,5±0,33 9,2±0,43 12,2±0,45 35,8±1,23 42,2±0,86 

Exper. 4,8±0,14 5,2±0,21 6,0±0,12 10,2±0,43 29,8±1,30 41,7±0,65 

Number of ECs on the cross 

section of the crypt 

Contr. 7,7±0,61 8,9±0,11 14,6±0,93 19,4±0,92 20,1±1,32 21,7±0,65 

Exper. 5,6±0,13 6,4±0,12 9,9±0,15 15,9±0,75 18,7±0,94 19,9±0,34 

Depth of crypts 
Contr. 21,5±0,21 28,4±0,22 43,8±0,62 74,1±0,55 189,3±3,33 202,4±4,06 

Exper. 16,4±0,12 22,8±0,56 32,4±1,08 65,3±0,62 148,3±2,65 196,2±3,13 

Height (μm) in the middle 

third of crypts 

Contr. 16,2±0,31 16,1±0,65 16,0±0,51 15,6±1,05 15,7±1,30 17,3±0,95 

Exper. 13,0±0,26 13,1±0,32 13,3±0,43 13,9±0,95 14,6±1,25 16,8±0,23 

The number of mitoses (per 

1000 cells) 

Contr. 14,4±0,43 21,6±0,78 23,4±0,98 26,4±0,83 21,6±0,62 18,4±0,92 

Exper. 10,4±0,28 13,6±0,61 14,4±0,52 14,2±0,48 16,2±0,37 15,9±0,38 

Mucosal thickness 
Contr. 306,4±4,11 318,2±2,13 375,6±9,46 462,4±11,34 498,8±16,22 507,6±13,85 

Exper. 288,4±2,56 293,6±3,44 346,2±4,18 383,6±7,06 473,2±13,11 505,3±15,18 

Serous-muscular thickness 
Contr. 76,2±1,45 82,3±2,45 94,5±4,32 116,4±3,82 124,6±5,65 136,6±7,55 

Exper. 68,2±1,66 72,8±2,21 77,4±3,22 103,2±3,21 114,8+4,54 125,4±6,65 

Note: 1) Contr. and Exper. – Control and Experimental group of animals; ECs - enterocytes; Gl. cl.- goblet 

cells. 

          2) The values where the differences are significant relative to the control at P <0.05 are highlighted 

in bold. 

 

3494



NeuroQuantology|June 2022| Volume 20|Issue 6|Page 3489-3496| doi: 10.14704/nq.2022.20.6.NQ22354 

B.B. Khasanov et al / Toxic Hepatitis of the Female and the Structural and Functional Formation of the Lean Intestine of the Offspring in the Period 

Breastfeeding 

eISSN 1303-5150 
 

www.neuroquantology.com 

 

7 

Table 2. Influence of toxic hepatitis on the specific activity of enteral carbohydrases in the lean intestine is reflected in the dynamics of early 

postnatal ontogenesis (X ± Xm, for enzymes in mkmol / min / gram protein, at n ± 10) 

Carbohydrases 

A group 

of 

animals 

Rat pups age (in days) 

1 3 7 15 21 30 

Maltase 
Contr. 3,5±0,26 3,2±0,25 2,6±0,22 4,9±0,35 16,9±1,11 19,5±1,80 

Exper. 2,9±0,32 2,5±0,18 1,9±0,15 2,8±0,21 9,2±0,88 18,3±1,65 γ-amylase 
Contr. 1,8±0,16 1,6±0,10 1,5±0,25 2,3±0,19 9,5±0,76 17,2±1,34 

Exper. 1,4±0,08 1,1±0,10 0,9±0,08 0,7±0,08 6,5±0,68 10,6±0,16 

Saharaza 
Contr. — — — — 4,0±0,32 6,2±0,45 

Exper. — — — — 2,0±0,11 3,4±0,28 

Laktase 
Contr. 7,9±0,72 7,5±0,54 7,3±0,61 6,4±0,62 3,6±0,33 1,2±0,08 

Exper. 5,2±0,65 5,4±0,51 7,2±0,63 6,4±0,56 5,4±0,53 3,0±0,18 

Note: 1) Contr. and Exper. – Control and Experimental group of animals;  

          2) The values where the differences are significant relative to the control at P <0.05 are highlighted 

in bold. 
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