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I. INTRODUCTION

The digestive system is a multicomponent complex of organs,
glands, cellular structures that convert, transform and utilize food
ingredients, micronutrients and trace elements (Fig. 1). The gastro-
intestinal tract (GIT) includes organs that carry out mechanical and
chemical processing of food, absorption of nutrients and water into
the blood or lymph, the formation and removal of undigested food
debris.
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Fig. 1. The digestive system



I. Introduction

Six functions of the digestive system include:
* ingestion;

» mechanical processing;

* digestion;

* secretion;

* absorption and assimilation;

* excretion / egestion.

Organs and glands of the GIT: mouth, throat, esophagus, duode-
num, jejunum, ileum, cecum with appendix, ascending, transverse
and descending colon, sigmoid colon, rectum and anus; salivary
glands, liver, gallbladder and biliary ducts, pancreas.



Il. ANATOMICAL AND PHYSIOLOGICAL FEATURES
OF THE DIGESTIVE SYSTEM IN CHILDREN

Embryogenesis of the Digestive System

The formation of the digestive organs begins remarkably early —
on the 7"—8™" day of embryonic development — when the primary
gut starts to take shape from the endoderm. The table 1 summarizes
the key stages of this process.

Table 1

Key stages of Embryogenesis of the Digestive System

Time Point Key Event

Days 7—8 Formation of a closed tube (the primary gut) from the
endoderm
Division of the primary gut into an intraembryonic

Day 12 part (the future digestive tract) and an extraembryonic
part (the yolk sac)

Week 3 Rupture of the oropharyngeal membrane
Formation of the major divisions: the foregut (pharynx,

Week 4 esophagus, stomach, part of the duodenum, liver, pan-
creas), midgut (part of the duodenum, jejunum, ileum),
and hindgut (all parts of the large intestine)

Month 3 Rupture of the cloacal membrane

At day 12, the primary gut divides into the intraembryonic por-
tion, which will become the digestive tract, and the extraembryonic
portion, which forms the yolk sac. Initially, the primary gut ends
blindly. By the third week of intrauterine development, the oro-
pharyngeal membrane ruptures, and by the third month, the cloacal
membrane does so as well.
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II. Anatomical and physiological features of the digestive system in children

Starting at the fourth week of the embryonic period, the different
sections of the digestive tract begin to form. Between weeks 6 and 8,
the digestive system undergoes rapid growth in length. By weeks
16—20 of gestation, the gastrointestinal tract (GI tract) begins to
function. At this stage, the fetus displays a distinct swallowing re-
flex. Amylase is produced in the salivary glands, pepsinogen in the
stomach, and secretin in the small intestine.

Several types of nutrition are recognized during development.

* Histotrophic nutrition — derived from uterine secretions and
the yolk sac.

* Parenteral (hemotrophic) nutrition — via the placenta.

* Enteral (amniotrophic) nutrition — through the fetal GI
tract, beginning at 16—20 weeks.

* Lactotrophic nutrition — after birth.

During development, the fetus swallows amniotic fluid, which
contains various nutrients (proteins, carbohydrates, vitamins, hor-
mones, etc.) as well as hydrolytic enzymes. Some nutrients are ab-
sorbed from the GI tract without prior hydrolysis (glucose, amino
acids, certain dimers, oligomers, and even polymers), a phenome-
non made possible by the high permeability of the fetal intestinal
tube. A portion of the nutrients in amniotic fluid is digested by the
fluid’s own enzymes, hydrolyzed, and absorbed, while another por-
tion contributes to the formation of meconium.

Amniotrophic nutrition, which corresponds to cavitary digestion,
begins in the second half of pregnancy. During this period, the cells
of the fetal stomach and pancreas start secreting enzymes — pep-
sinogen and lipase — albeit in small amounts.

The digestive organs of young children possess a number of mor-
phological and physiological features, which we shall now examine
in detail.

The Oral Cavity

The oral cavity (mouth) is the initial part of the digestive and,
to a certain extent, the respiratory system. The oral cavity is a com-
pound anatomical formation that includes: lips, cheeks, gums, teeth,
salivary glands, palate, tongue, tonsils, the bottom of the oral cavity
formed by muscle tissue, the isthmus of the pharynx, through which
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Anatomical and physiological features of the cardiovascular system in children

the oral cavity communicates with the pharynx. All these structural
units with different functional significance perform complex actions
for the implementation of digestion, tactile sense, breathing, speech
function, taste sensations, and protection.

After birth, the oral cavity is relatively small and filled largely by
the tongue. It exhibits a number of adaptations specifically designed
for its primary function: suckling.

The lips and cheeks of newborns are comparatively thick, with
well-developed musculature and dense Bichat’s fat pads in the
thickness of the cheeks. These pads are firm because of their high
content of solid fatty acids. The hard palate is flat, and the soft palate
is short and positioned almost horizontally. The palatine velum does
not touch the posterior pharyngeal wall, which allows the infant to
breathe while sucking. With the eruption of the primary teeth, the
alveolar processes of the jaws enlarge significantly, and the vault of
the hard palate rises.

The tongue of a newborn is short, wide, and thick, yet all types
of papillae are present. The number of papillae increases during the
first year of life. The body of the tongue contains numerous rela-
tively wide lymphatic capillaries. The masticatory muscles are well
developed.

The oral mucosa is delicate, thin, and easily injured. It has a rich
blood supply but remains relatively dry due to a deficiency of saliva
during the first 3—4 months of life — a consequence of immaturity
in the neural centers that regulate salivation. Salivary gland develop-
ment is most intense at 3—4 months of age. At this time, the glands
begin to function at full capacity, but the infant has not yet learned
to swallow saliva in a coordinated manner, resulting in drooling
(physiological sialorrhea). Although teeth erupt later, the gums may
become slightly itchy, and this irritation reflexively stimulates the
salivary glands. Increased drooling is also encouraged by the fact
that infants at this age actively put their hands and toys into their
mouths. The excessive salivation subsides as the swallowing reflex
matures, typically by 12—24 months.

The mucosa of the floor of the mouth forms a distinct fold co-
vered with numerous small villi. On the buccal mucosa, in the cleft
between the upper and lower jaws, there is a ridge-like protrusion.
Similar ridges are found on the hard palate and on the gums (roll-
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II. Anatomical and physiological features of the digestive system in children

like thickenings). All of these structures help seal the oral cavity
during sucking. In newborns, small yellowish nodules — Epstein
Pearls — may be seen along the midline of the roof of the mouth,
and Bohn Nodules — found along the gums / alveolar ridges. These
are retention cysts of the salivary glands and disappear by the end
of the first month.

Saliva plays an important role in carbohydrate digestion and in
forming the food bolus. However, enzymatic activity in saliva du-
ring early infancy is low (about one-third to one-half of adult ac-
tivity) and does not reach adult levels until 1—2 years of age. Sali-
va’s action helps curdle breast milk in the stomach, producing small
flakes that facilitate the hydrolysis of casein. Saliva contains low
levels of lysozyme, secretory IgA, prostaglandins, and lactic acid,
which explains its weak bactericidal activity and underscores the
importance of proper oral hygiene.

The Pharynx

In infants, the pharynx is funnel-shaped, with its entrance lo-
cated high above the lower-posterior edge of the palatine velum.
Food passes on either side of the protruding larynx, so the infant can
breathe and swallow simultaneously without interrupting suckling.

Sucking and Swallowing

Sucking and swallowing are innate, unconditioned reflexes. In
healthy newborns, all elements of the masticatory apparatus are
adapted for breastfeeding: the lips are shaped like a trunk, there is a
gingival membrane, prominent transverse palatal folds, Bichat’s fat
pads in the cheeks, and physiological infantile retrognathia.

The Esophagus

The esophagus is the hollow, muscular tube that passes food and
liquid from throat to stomach. The esophagus is consisted of the
three distinct sections: the cervical, the thoracic and the abdominal
sections and has three constrictions: upper, middle and lower. There
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Anatomical and physiological features of the cardiovascular system in children

are upper esophageal sphincter and lower esophageal (cardiac)
sphincter. It’s composed of four layers of tissues: mucosa, submuco-
sa, muscularis and tunica adventitia (connective tissue).

The esophagus is fully formed at birth, but its anatomical nar-
rowings are only weakly expressed. The esophageal wall is thin,
the muscular layer is poorly developed, and the mucosa is relatively
poor in glands but well vascularized. Muscle and elastic fibers are
underdeveloped. In newborns, the entrance to the esophagus lies be-
tween the third and fourth cervical vertebrae; with age it descends,
and by age 12 it is located at the level of the sixth to seventh cer-
vical vertebrae. The esophagus is relatively long: in a newborn it
measures 10 cm (half the length of the trunk), at 5 years 15 cm, at
15 years 20 cm, and in adults 25 cm (one-quarter of trunk length).

For certain diagnostic and therapeutic procedures, it is useful to
know the distance from the teeth to the cardiac portion of the sto-
mach. This can be estimated as one-fifth of body length plus 6.3 cm.

The Stomach

The stomach is a J-shaped organ that digests food. It has five
distinct sections:

* The cardia is the top part of the stomach. It contains the car-
diac sphincter, which prevents food from traveling back up into the
esophagus.

* The fundus is a rounded section next to the cardia. It’s located
below the diaphragm (the dome-shaped muscle that helps to breathe).

* The body (corpus) is the largest section of the stomach that con-
tracts and begins to mix food.

* The antrum lies below the body. It holds food until the stomach
is ready to send it to the small intestine.

* The pylorus is the bottom part of the stomach. It includes the
pyloric sphincter. This ring of tissue controls when and how the
stomach content moves to the small intestine.

The stomach of a newborn has a small capacity: 7—10 ml at birth,
increasing to 40—50 ml by the fourth day of life and 80 ml by the
tenth day. Thereafter, gastric volume increases by about 25 ml each
month. By one year of age, it reaches 250—300 ml; by three years,
400—600 ml; and by 10—12 years, 1300—1500 ml.
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II. Anatomical and physiological features of the digestive system in children

In the newborn, the cardiac portion, the fundus, and the pyloric
region are weakly developed, while the pylorus itself is wide. The
gastric inlet lies above the diaphragm, and the angle between the
abdominal part of the esophagus and the adjacent wall of the gastric
fundus is poorly defined. The fold of Gubarev — a mucosal fold that
projects into the esophageal lumen and helps prevent reflux — is
almost completely absent at birth and only develops by 8—9 months
of age. The cardiac sphincter is functionally incompetent, whereas
the pyloric region is already well developed at birth. These anato-
mical features predispose the infant to reflux of gastric contents into
the esophagus, with the potential for peptic injury to the esophageal
mucosa.

Furthermore, the tendency of infants to regurgitate and vomit is
linked to incomplete wrapping of the esophagus by the diaphrag-
matic crura, as well as to disturbances of innervation when intra-
gastric pressure rises. Regurgitation is also promoted by aerophagia
(swallowing air) during feeding due to improper feeding technique,
a short lingual frenulum, greedy suckling, or excessively rapid milk
flow from the mother’s breast.

During the first weeks of life, the gastric fundus lies lower than
the antral-pyloric region when the infant is supine. Therefore, after
feeding, infants should not be placed flat in order to prevent aspira-
tion.

The shape of the stomach in infants varies — it can be saucer-like
(flat), retort-shaped, pear-shaped, or oval — and often depends on
the volume and consistency of the meal consumed. Early in life, the
stomach is usually horizontal. By 9—12 months, when the child be-
gins to walk, the stomach assumes a more vertical position.

The most intense growth of the stomach — especially of its fun-
dus and pyloric region — occurs during the first year of life. Its
formation is not complete until 7—12 years of age.

Secretory Function

The secretory function of the stomach during the first year of
life is insufficiently developed, and its functional capacity is low.
Gastric juice contains the same components as in adults: hydrochlo-
ric acid, chymosin (rennin — which clots breast milk proteins at a
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relatively high pH), pepsins (which break down proteins into albu-
moses and peptones), and lipase (which splits neutral fats into fat-
ty acids and glycerol). However, the concentration of hydrochloric
acid is very low, and overall acidity is weak. Acidity increases after
the introduction of complementary foods.

The synthesis of proteolytic enzymes begins in the antenatal pe-
riod, but their content and functional activity are low in newborns
and gradually increase with age. In newborns, fetal pepsin plays a
leading role in protein hydrolysis, as it retains strong proteolytic ac-
tivity even in the low-acid environment. In contrast to adults, infants
in their first year show high activity of gastric lipase as well as lin-
gual lipase (from the salivary glands). These enzymes can hydrolyze
fats even in the absence of bile acids and in a neutral pH environ-
ment.

The low concentrations of hydrochloric acid and pepsin in the
stomachs of newborns and infants result in reduced protective func-
tion of gastric juice. However, this same feature helps preserve in-
gested immunoglobulins that come from breast milk.

Motor Function

During the first months of life, gastric motor function is reduced,
peristalsis is sluggish, and the gas bubble is enlarged. In infants,
there may be increased muscle tone in the pyloric region, the ex-
treme manifestation of which is pylorospasm. In older children, car-
diospasm is sometimes observed.

Enzyme Composition and Acidity

The enzyme composition of gastric juice in children is similar
to that of adults, but certain differences exist. Pepsin activity ri-
ses from 2—16 units during infancy to 16—32 units in older chil-
dren. Chymosin activity increases from 16—32 units in newborns
to 256—512 units at one year of age and beyond.

In newborns, the weakly acidic reaction in the stomach is main-
tained not by hydrochloric acid but by lactic acid. The degree
of gastric acidity depends on the child’s age and the type of feeding.
Breastfeeding produces gastric juice with the lowest acidity and en-

12



II. Anatomical and physiological features of the digestive system in children

zyme activity. In contrast, infants receiving formula substitutes pro-
duce gastric juice with substantially more hydrochloric acid and
higher enzyme activity.

Absorption

During infancy, the stomach is actively involved in the absorption
of nutrients — a phenomenon that persists only until about 10 years
of age. In adults, absorption occurs mainly in the small intestine.

The Pancreas

In newborns, the pancreas is relatively small, weighing about 3 g,
compared with 50 g at age 15. It is situated higher in the abdomen
than in adults. Because of weak fixation to the posterior abdominal
wall, the newborn pancreas is more mobile. The gland grows most
rapidly during the first three years and again during puberty. In the
first months of life, the pancreas is incompletely differentiated, rich-
ly vascularized, and poor in connective tissue. The endocrine por-
tion is better developed at birth than the exocrine portion.

In newborns, only a small volume of pancreatic juice is secreted
even after stimulation. Amylase activity and bicarbonate capaci-
ty are low. As the infant transitions to ordinary feeding — where
more than half of caloric needs come from carbohydrates — amy-
lase activity increases rapidly, reaching its maximum by 6—9 years
of age. Pancreatic lipase activity is low in newborns, which means
that lingual and gastric lipases (along with lipases from breast milk
itself) play a major role in fat digestion. In contrast, the proteolytic
activity of pancreatic secretions in the first months of life is rela-
tively high.

The Liver

At birth, the liver is one of the largest organs in the body. Its
lower edge protrudes from beneath the costal margin. In newborns,
the liver accounts for more than 4 % of body weight, compared with
2 % in adults. After birth, the liver continues to grow, but more slow-
ly than body weight.
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The formation of liver lobules begins in utero, but at birth the
lobules are still poorly demarcated. Their final differentiation oc-
curs in the postnatal period. The liver is plethoric (congested with
blood), which explains why it can enlarge rapidly during infections,
intoxications, and circulatory disturbances. The fibrous capsule is
thin. Approximately 5 % of the liver volume in newborns consists of
hematopoietic cells, but this fraction quickly declines thereafter. By
age 8 years, the morphological and histological structure of the liver
is the same as in adults.

Bile Formation and Excretion

Bile formation begins in utero. The concentration of bile acids
in hepatic bile is high during the first year of life, especially in the
first days after birth. This can predispose newborns to subhepatic
cholestasis (the so-called thick bile syndrome).

Newborns show immaturity at all stages of enterohepatic circu-
lation of bile acids: deficient uptake by hepatocytes, impaired excre-
tion across the canalicular membrane, slow bile flow, and dyscholia
due to reduced synthesis of secondary bile acids and low levels of
their reabsorption in the intestine. Compared with adults, children
produce more atypical fatty acids, fewer hydrophobic acids, and
fewer toxic fatty acids. Accumulation of fatty acids in the intrahe-
patic bile ducts leads to increased permeability of intercellular junc-
tions and elevated serum levels of bile components. The bile of in-
fants in the first months of life contains less cholesterol and fewer
salts, which explains why gallstones are rare at this age.

In newborns, fatty acids are conjugated preferentially with taurine
(in adults, with glycine). Taurine conjugates are more water-soluble
and less toxic. The relatively high content of taurocholic acid —
which has bactericidal properties — explains the rarity of bacterial
inflammation of the biliary tract during the first year of life.

Metabolic and Detoxification Functions

The enzyme systems of the liver that are responsible for adequate
metabolism of various substances are immature at birth. Artificial
feeding stimulates their earlier development but may lead to imbal-
ances in these systems.

14



II. Anatomical and physiological features of the digestive system in children

In the first days of life, newborns show insufficient activity of
glucuronyltransferase, the enzyme responsible for conjugating bili-
rubin with glucuronic acid to form water-soluble “direct” bilirubin.
The detoxification function of the liver is underdeveloped in young
children.

The Gallbladder

In newborns, the gallbladder is usually hidden by the liver and is
spindle-shaped (it acquires the classic pear shape by 6—7 months).
Its size increases with age: at birth its length is only 3 cm, and by
10—12 years it has approximately doubled. The rate of gallbladder
emptying in newborns is six times lower than in adults. The volume
of the gallbladder increases with age: in the first six months, it is
about 3 ml; at 1—3 years, 8.5 ml; by 9 years, 33 ml; and in older
children, 50—70 ml (or 1—2 ml/kg body weight).

The Small Intestine

The small intestine or small bowel is an organ of the GIT where
most of small molecules of the food nutrients are absorbed. The
small intestine is divided into three parts — the duodenum, jejunum
and ileum. The duodenum is the initial and short section of the small
intestine. The jejunum is the midsection of the small intestine, con-
necting the duodenum to the ileum. The ileum is the final section of
the small intestine.

The relative length of the small intestine in newborns is remar-
kably long: there is about 1 meter of small intestine per kilogram of
body weight, whereas in adults the ratio is only 10 cm per kilogram.
Because of the relatively large size of the liver and the underdeve-
loped pelvis, the intestinal loops lie more compactly than in adults.

The Duodenum

In newborns, the duodenum is ring-shaped (its bends develop
later) and is mobile (it becomes fixed by fat tissue by age 7 years).
In the upper part of the duodenum, the acidic gastric chyme is alka-
linized — a preparatory step for the action of pancreatic enzymes —
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and 1s mixed with bile. The mucosal folds are smaller than in older
children, and the duodenal (Brunner’s) glands are smaller and less
branched than in adults.

The Jejunum and Ileum

The jejunum accounts for approximately two-fifths of the length
of the small intestine (excluding the duodenum), and the ileum for
three-fifths. The ileum ends at the ileocecal valve (Bauhin’s valve). In
young children, the ileocecal valve is relatively weak, which means
that the microbe-rich contents of the cecum can reflux into the ileum,
potentially causing inflammatory damage to its terminal portion.

The small intestine of an infant contains relatively large amounts
of gas; the volume of gas gradually decreases and normally disap-
pears completely by age 7 years (in adults, there is normally no gas
in the small intestine).

The mucosa is thin, richly supplied with blood vessels, and
has increased permeability, especially during the first year of life.
In newborns, both solitary and aggregated lymphoid follicles are
present in the thickness of the mucosa. Initially, they are scattered
throughout the intestine, but later they become grouped — mainly
in the ileum — as Peyer’s patches. The lymphatic vessels are nu-
merous and have wider lumens than in adults. Importantly, lymph
draining from the small intestine does not pass through the liver, so
absorbed products enter the bloodstream directly.

The muscular layer — especially its longitudinal component — is
poorly developed in newborns. The mesentery is short in newborns
and young children but lengthens considerably during the first year.

Digestion in the Small Intestine

During infancy, while the child is on a milk diet, membrane (con-
tact) digestion is dominant. The secretory apparatus of the small in-
testine is largely formed at birth. From the very first days of life, the
enzymes in all parts of the small intestine exhibit sufficiently high
hydrolytic activity.

Maltase activity is already high at birth and remains so through-
out life. Sucrase activity increases somewhat later. Lactase activi-
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II. Anatomical and physiological features of the digestive system in children

ty rises rapidly during the final weeks of pregnancy, remains high
throughout the period of breastfeeding, and then declines signifi-
cantly by age 4—5 years. The lowest lactase activity is observed in
adults.

It is worth noting that B-lactose from human milk is absorbed
more slowly than o-lactose from cow’s milk and partially reac-
hes the large intestine. This property helps promote the growth of
gram-positive intestinal microflora in breastfed infants.

The Large Intestine / colon

The large intestine includes the following sections.

Cecum (lat. — caecum), blind colon with an appendix.

Colon (lat. — colon). Its initial ascending part — ascending co-
lon extends from the cecum to the hepatic flexure. The transverse
colon is the middle part from the hepatic flexure to the splenic fle-
xure. The descending part is located from the splenic flexure to the
sigmoid colon.

Sigmoid colon (lat. — colon sigmoideum). It is located between
the descending part of the colon and the rectum.

Rectum (lat. — rectum). It is located in the pelvic cavity. The
distal part of the rectum expands into the rectal ampoule and ends
in the anus.

At birth, the average length of the large intestine is about 63 cm;
by the end of the first year, it reaches 83 cm. Thereafter, the length
of the large intestine is roughly equal to the child’s height. In new-
borns, there are no epiploic appendices (they form during the se-
cond year of life), the teniae coli are barely visible, and haustra are
absent (they appear after six months).

The vermiform appendix in newborns is cone-shaped, high-
ly mobile because of its long mesentery, and can be located in al-
most any part of the abdominal cavity, including retrocecally. The
opening into the appendix is wide open (the valve forms during the
first year).

The colonic mucosa in children is characterized by deeper crypts,
flatter epithelium, and a higher rate of proliferation. The structure of
the large intestine does not resemble that of an adult until 3—4 years
of age.
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Age-Related Characteristics of Stool

* First to second day of life: Meconium is passed. This is
a thick, viscous, dark-olive, odorless mass, consisting of intestinal
epithelial cells, remnants of amniotic fluid with shed skin cells, bile,
and secretions from the intestine and pancreas. The total amount is
60—200 g.

 Third day: Transitional stool appears.

* From the fifth day onward: The stool pattern depends on the
type of feeding.

Breastfed infants: The stool is golden-yellow, homogeneous,
mushy (like thin sour cream), and has a sourish odor. During the
first half-year, stool frequency may be up to five times per day. In
the first month, even more frequent stools — after every feed — are
normal. Conversely, the absence of stool for several days (even up to
five days) in a child who is otherwise well and feeding with a good
appetite is also a normal variant. During the second half-year, stool
frequency is 2—3 times per day, and the color is determined by the
foods eaten.

Formula-fed infants: The stool is putty-like or pasty, light yel-
low (sometimes with a grayish tinge), and has an unpleasant, putrid
odor. In the first six months, stool frequency is 2—3 times per day;
after six months, 1—2 times per day.

After one year: Normal stool is formed, has a moderately fecal
odor, and its color depends on the diet (with a mixed diet, it is dark
brown). It contains no pathological admixtures, and the frequency is
1—2 times per day.

The Gut Microbiome

In recent years, the concept of a non-sterile intestine in the new-
born has been actively discussed. Colonization of the gut with micro-
flora may begin in utero as the fetus swallows amniotic fluid. By the
second month of life, the intestinal flora of breastfed infants consists
predominantly of Bifidobacterium species, with a smaller number
of Escherichia coli. Bifidobacteria are essential members of the in-
testinal microbiota; their function is to maintain the normal quantity
and balance of different microbial species (the biocenosis). By the

18



II. Anatomical and physiological features of the digestive system in children

end of the first year, as the diet expands significantly, the number
of bifidobacteria decreases while E. coli increases. In infants who
are not breastfed, E. coli makes up 65—95 % of microorganisms;
enterococci and gram-positive rods are also found.



I1l. PHYSICAL EXAMINATION
OF THE GASTROINTESTINAL TRACT IN CHILDREN

Appetite

Assess whether appetite is preserved, reduced, or excessive.

General Inspection

Pay attention to:

* position (is it forced or passive?);

e physical development and nutritional status (weight deficit
or obesity);

* skin condition — color (pallor, grayish tint, periorbital cyano-
sis, jaundice), cleanliness, presence of pathological elements (he-
morrhages, pigmentation, liver signs such as spider angiomas, pal-
mar erythema, etc.), dryness, peeling, condition of hair (dull, brittle)
and nails (ridging, brittleness);

e sclera — look for jaundice;

* signs of dehydration;

e presence of edema.

Examination of the Oral Cavity

In children younger than 8—10 years, the oral cavity is examined
at the end of the physical examination but is described first in the
written record. Evaluate:

e oral mucosa — color, cleanliness, moisture, gloss, smooth-
ness, and any pathological changes (plaques, aphthae, ulcerations,
angular cheilitis, hemorrhages);

e tongue — color, moisture, presence and thickness of coating,
condition of the papillae, any pathological changes (cracks, ulcera-
tions, “geographic tongue”);
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* teeth — presence of caries or other defects, dental status (sa-
nitized or not);
* breath odor — absent or present.

Inspection of the Abdomen

Perform this in both supine and standing positions. Note:

e size — not enlarged, increased in volume, or scaphoid;

* shape — round, oval, convex, retracted, or flat (if changed);

e symmetry (are the abdominal quadrants symmetric, or are
there localized protrusions or retractions?);

* participation in respiration (are respiratory movements pre-
sent? Is there localized or diffuse restriction, or complete absence
of movement?);

* pathological findings — visible gastric or intestinal peristal-
sis, prominent venous network, edema or pastiness of the anterior
abdominal wall, diastasis recti, hernias (umbilical, inguinal, etc.),
postoperative scars.

Percussion of the Abdomen

Start with direct percussion, then proceed to indirect percussion,
systematically covering all abdominal quadrants with the patient su-
pine. Assess for tenderness in different areas and characterize the
percussion note (bowel tympany, dullness, asymmetry).

Palpation of the Abdomen

Palpation is performed with the patient supine.

Superficial (orienting) palpation is carried out systematically
over all quadrants, beginning in the left iliac fossa or, if there is
localized pain, beginning in the area opposite to the pain (Fig. 2).

Identify and describe:

* muscle guarding of the anterior abdominal wall (absent — ab-
domen soft; if present, indicate whether diffuse or localized);

* tenderness (localized or generalized) — if present, specify the
location and relate e it to the projections of abdominal organs;
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* zones of cutaneous hyperesthesia on the anterior abdominal
wall or beyond, and tender points — if present, note their location;

* rumbling — present or absent;

* diastasis recti and hernias (linea alba, umbilical ring, inguino-
scrotal);

* superficially located masses or enlarged organs (liver, spleen,

‘- / |
KV,

Fig. 2. Percussion of the Abdomen

Deep palpation is then performed. For each palpable segment of
the digestive tract, describe:

* shape (e. g., cylindrical cord);

¢ diameter in cm;

* consistency (soft, soft-elastic, firm-elastic, hard);

* mobility;

e tenderness;

e presence of rumbling;

* surface characteristics (smooth, regular, nodular).

Auscultation of the Abdomen

Auscultation is performed systematically over all quadrants. Im-
portant: Auscultation must be done before palpation, because pal-
pation of the bowel reflexively increases peristalsis, which could be
misinterpreted as increased motility on auscultation.

Describe the bowel sounds — are they normal, increased (live-
ly), decreased, or absent?
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Hepatobiliary Area

Inspect the right hypochondrium for any changes (e. g., localized
protrusion, abdominal asymmetry). Then palpate to determine and
describe:

* Lower border of the liver along the right midclavicular, ante-
rior axillary, and parasternal lines (if it does not extend beyond the
costal margin, note that; if it does, measure the distance in cm from
the costal margin). Also describe its position along the anterior mid-
line (distance from the xiphoid process).

* The lower edge — shape and thickness (sharp, rounded, thin,
thick); consistency (soft, moderately firm, very hard); contour
(smooth, regular, nodular); mobility (mobile, non-mobile, easily
displaced); and tenderness (absent or present).

Finally, describe the character of the stool: regularity, number
of bowel movements per day, consistency, shape, presence of patho-
logical admixtures (blood, mucus, parasites), undigested food rem-
nants, and wormes.



IV. SEMIOTICS OF DIGESTIVE SYSTEM DISORDERS

Changes in Appetite

Reduced appetite occurs in many GI diseases, including esop-
hagitis, gastritis, peptic ulcer disease, chronic liver disease, panc-
reatitis, and others. Anorexia (complete loss of appetite) can de-
velop in digestive pathology, psychiatric disorders, or as a result of
improper feeding or nutrition.

Selective appetite (aversion to particular foods) may occur with
intolerance to specific nutrients (proteins, fats, carbohydrates). For
example, children with disaccharide intolerance (lactose, sucrose,
fructose) may refuse dairy products, fruits, and sweets. Patients with
liver or biliary tract disease often show aversion to fatty foods. In
peptic ulcer disease, appetite may be reduced because of fear of
pain, which worsens after eating. Children with hyperacidity typi-
cally avoid spicy or salty foods.

Increased appetite (polyphagia) can be seen in healthy children
during periods of rapid growth or puberty, in convalescents after
illnesses that reduced appetite, and in patients with chronic pan-
creatitis or malabsorption syndromes (due to impaired nutrient ab-
sorption in the small intestine). Bulimia (intense, insatiable hunger)
occurs in children with diabetes mellitus, CNS pathology, or those
receiving glucocorticoids, anabolic steroids, or other appetite-sti-
mulating drugs.

Changes in Satiety

Early satiety is observed in patients with chronic gastritis, liver
disease, and biliary tract disease. A constant feeling of hunger is
characteristic of hyperinsulinism, celiac disease, and short-bowel
syndrome.

24



IV. Semiotics of digestive system disorders

Thirst

Thirst occurs with dehydration due to diarrhea or vomiting, as
well as in chronic pancreatitis and diabetes mellitus.

Excessive Salivation (Drooling)

In children older than six months, drooling may sometimes re-
sult from helminthic infestations (e. g., ascariasis) or from panc-
reatic disease as a compensatory increase in salivary gland function.
However, one should not forget that drooling can also be caused
by pain on swallowing, mouth ulcers, or epiglottitis (evaluate for
accompanying symptoms such as fever, noisy breathing, and signs
of toxicity).

Unusual Taste in the Mouth

A sour taste is noted in gastroduodenitis and peptic ulcer di-
sease. A bitter or metallic taste is associated with liver disease.

Dysphagia (Difficulty Swallowing)

In children under 3 years, dysphagia is most often caused by
congenital malformations of the mouth and pharynx, esophage-
al atresia, esophageal stenoses, compression of the esophagus by
anomalous vessels, or neurological disorders.

In children over 3 years, dysphagia is most often caused by re-
flux esophagitis, foreign bodies in the esophagus, cicatricial stric-
tures, mediastinal masses, esophageal varices, cardiospasm, neuro-
muscular disorders, psychogenic factors, or inflammatory processes
in the mouth and pharynx.

Belching (Regurgitation)

Belching can occur in healthy infants due to aerophagia (air
swallowing), and in older children from rapid eating and overea-
ting. In pathological situations, belching results from increased gas
production due to fermentation of food retained in the stomach.
Belching with a putrid taste indicates putrefactive processes and

25



Anatomical and physiological features of the cardiovascular system in children

is typical of pyloric stenosis and gastritis. Belching with a sharply
sour, burning taste occurs with hyperacidity (peptic ulcer, gastri-
tis). Belching with a bitter taste suggests reflux of bile from the
duodenum into the stomach (pyloric incompetence, liver or biliary
tract disease).

Heartburn

Heartburn results from irritation of the esophageal mucosa by
acid gastric contents that enter the esophagus — a hallmark of car-
diac sphincter insufficiency. Heartburn is seen in esophagitis, gas-
troduodenitis, gastric or duodenal ulcer, hiatal hernia, overeating,
and other conditions. It is promoted by any state that raises intragas-
tric or intra-abdominal pressure (ascites, flatulence).

Nausea

Nausea may precede vomiting or occur as an independent symp-
tom. It can develop in GI diseases (gastroduodenitis, biliary tract
disease, etc.) as well as in disorders of other organs, and may also be
conditioned-reflex in nature.

Vomiting

Vomiting is a conditioned-reflex act that occurs when the vo-
miting center is stimulated by impulses traveling via the vagus nerve
from various reflexogenic zones (stomach, gallbladder, hepatic and
bile ducts, pancreas, appendix, ureters, pharynx, peritoneum, coro-
nary vessels of the heart, etc.), as well as by direct toxic effects on
the vomiting center or by various pathological processes in the CNS.
Vomiting is common in children, especially before age 3, owing to
certain anatomical and physiological features.

The character of the vomitus can suggest its origin.

* Central vomiting (CNS pathology) occurs suddenly at the
peak of cerebral disturbances (headache, hypertension, visual dis-
turbances, etc.) without preceding nausea. It is not related to food, is
not profuse, and does not improve the patient’s condition.
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* Reflex vomiting (from various internal organs) also occurs
suddenly without preceding nausea and brings no relief.

* Gastric vomiting (stomach disease) typically occurs 0.5—
1.5 hours after a meal, is preceded by nausea, is profuse, has a sour
odor, and brings temporary relief (reducing nausea and pain).

* Frequent, scanty vomiting in young children occurs with py-
lorospasm; visible peristalsis may sometimes be observed.

* Projectile vomiting (pyloric stenosis) produces profuse vo-
mitus with a putrid smell; the volume of vomitus exceeds the amount
of food eaten, and importantly, bile is absent.

* Hematemesis (bloody vomiting) occurs with erosions and ul-
cers of the stomach and duodenum, or with bleeding from esop-
hageal or gastric varices. With moderate bleeding, the vomitus is
dark brown (“coffee-grounds”) because of the formation of hematin
hydrochloride (from hemoglobin under the action of gastric HCI).
With massive bleeding, the patient vomits fresh blood with clots.
The source may be, for example, esophageal varices or varices at the
gastric cardia in portal hypertension.

* Vomiting immediately after eating (non-profuse, undigested
food) is seen in diverticula, achalasia, or lower esophageal stric-
tures.

* Vomiting in intestinal obstruction varies with the level of ob-
struction: in high obstruction, the vomitus contains gastric contents
with some bile; in mid-intestinal obstruction, it is brown and has a
fecal odor due to the antiperistaltic wave that brings intestinal con-
tents back into the stomach (fecal vomiting).

* Vomitus containing bile is seen in diseases of the biliary tract
and pancreas, as well as in congenital anomalies of the duodenum.

* Acetonemic vomiting (vomitus with a smell of acetone) oc-
curs in young children. It is usually recurrent and accompanied by
significant disturbances of water-electrolyte balance and acid-base
status.

* Rumination (merycism) is the repeated chewing of food that
has been swallowed and then voluntarily regurgitated. It is not ac-
companied by nausea. Persistent rumination may be a manifestation
of neurosis.
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Differential Diagnosis of Gastric Dyskinesia

In disorders of gastric motility, it is important to differentiate be-
tween habitual regurgitation, pylorospasm, and pyloric stenosis. The
Table 1 summarizes the key distinguishing features (adapted from
Aykov et al., 1998).

Table 1

Differential Diagnosis of Gastric Dyskinesia

Feature Relgjfglit;iion Pylorospasm | Pyloric Stenosis
Birth weight Low Normal Normal
Onset of Week 1 Weeks 1—2 Weeks 2—4
symptoms
First symptom |Regurgitation Regurgitation Vomiting
(less often
regurgitation)
Regurgitation  |Frequent, Frequent, Irregular
abundant or abundant
scanty
Vomiting Rare, scanty; Irregular but Persistent,
may be absent abundant projectile
Character of Unchanged milk |Unchanged or  |Curdled milk with
vomitus curdled milk sour or putrid
odor and mucus
Urination Normal Normal Reduced frequen-
cy and volume of
urine
Visible gastric | Absent Usually not Often present
peristalsis visible (“hourglass” sign)
General Little disturbed |Clearly disturbed | Severely
condition disturbed
Weight gain in | Normal Reduced None
first month
Signs of Absent Grade [—II Grade [I—III
malnutrition
(hypotrophy)
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Abdominal Pain

Abdominal pain can arise from GI pathology as well as from ot-
her organs and systems. It is essential to clarify the timing of onset,
intensity, location, radiation, periodicity, and seasonal pattern.

Timing relative to meals:

* pain during eating — typical of esophagitis;

* pain immediately after eating — typical of gastritis;

* late pain (2—3 hours after eating) — characteristic of antral
gastritis, duodenitis, gastroduodenitis, or duodenal ulcer (also hun-
ger pain and nocturnal pain).

Relief of pain with food suggests antral gastritis, gastroduode-
nitis, or duodenal ulcer (though pain typically returns later — the
Moynihan rhythm).

Intense, prolonged, stabbing pain in the right hypochond-
rium is typical of liver and, especially, biliary tract disease. Pain
of variable characte (dull, aching, or sharp, excruciating) is cha-
racteristic of pancreatic involvement, especially in the tail and body.
Intense pain may occur with large-bowel disease.

Location and radiation:

* epigastric pain — stomach, pancreas, epigastric hernia, hiatal
hernia, esophageal disease;

* right hypochondrium — liver, gallbladder, bile ducts, head of
pancreas, duodenum, hepatic flexure of colon;

e left hypochondrium — stomach, tail of pancreas, spleen,
splenic flexure of colon, left lobe of liver;

e periumbilical pain — umbilical hernia, diseases of the small
intestine, mesenteric lymph nodes, omentum;

* right iliac fossa — appendicitis, diseases of the colon or ter-
minal ileum (crohn’s disease), ileocecal angle;

* left iliac fossa — usually sigmoid colon disease;

* suprapubic (pubic) region — genitourinary tract disease;

* inguinal region — appendicitis, cecal disease, terminal ileum
disease, inguinal hernias. Left inguinal pain suggests sigmoid colon
disease; rectal disease often causes perineal pain;

* diffuse abdominal pain — peritonitis, intestinal obstruction,
adhesive disease.
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Radiation:

* to right shoulder or scapula — liver and biliary tract disease;

* to both hypochondria — duodenitis;

* to the back (girdling) or left shoulder — pancreatic disease;

* to the back — stomach disease. A feeling of pressure around the
umbilicus, pulling pain, or burning is felt with small-bowel disease.

Periodicity and seasonality — the alternation of pain-free and
painful periods, with exacerbations in spring and autumn, is often
seen in peptic ulcer disease.

Flatulence

Flatulence may develop in gut dysbiosis, enterocolitis, celiac
disease, disaccharidase deficiency, malabsorption syndrome, com-
plete or partial intestinal obstruction, and intestinal paresis.

Diarrhea

Diarrhea results from increased peristalsis and accelerated pas-
sage of intestinal contents, reduced fluid absorption, or increased
fluid secretion due to intestinal damage. Diarrhea may occur in many
infectious and non-infectious GI diseases. Certain clinical features
help in differential diagnosis. Diarrhea is also seen in diseases of
other systems (allergic, neurogenic, intestinal enzyme deficiencies,
endocrine disorders — thyrotoxicosis, Addison’s disease, diabetes
mellitus), as well as in helminthic infestations.

Encopresis

Encopresis is paradoxical fecal incontinence associated with
chronic stasis of contents in a distended distal colon. It most often
occurs at 3—7 years of age, during daytime play or during sleep,
with no obvious cause or with mixed causes.

* True encopresis — gradual decrease in spontaneous bowel
movements, progressive incontinence. Stool is not retained in the
rectum. Often combined with urinary incontinence.

* False encopresis — incontinence in the setting of progres-
sive constipation. The rectum is tightly packed with stool, but anal
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sphincter tone is normal. The stool column is of large diameter. The
lower abdomen is enlarged, and the rectum is dilated. Differential
diagnosis with Hirschsprung’s disease is necessary.

Constipation

Causes of constipation include mechanical obstruction in the
intestine, accumulation of stool in dilated or elongated segments
of bowel, intestinal paresis, weak peristalsis, and defecation disor-
ders.

* Spastic constipation results from spasm of the smooth muscle
of the intestinal wall. Causes include colonic disease (colitis, irrita-
ble bowel syndrome), viscero-visceral reflexes from other organs
(peptic ulcer, cholecystitis), anal fissures (increased anal sphincter
tone), and psychogenic factors. Patients often have abdominal pain,
and the stool may resemble “sheep pellets.”

 Atonic constipation results from decreased smooth muscle
tone due to malnutrition, poor diet, physical inactivity, CNS patho-
logy, or treatment with antacids. It is characterized by dull, disten-
ding pain along the course of the colon and flatulence.

Changes in Stool

Melena (black, tarry stool) indicates bleeding from the esop-
hagus or stomach. Passage of bright red blood with stool points to
bleeding from the terminal part of the large intestine.

Bristol Stool Scale (developed by Heaton at the University of
Bristol, published 1997) is used clinically alongside information on
stool frequency, difficulty of defecation, sensation of incomplete
evacuation, or passage of small amounts of high-density stool.

Changes in Abdominal Shape

* Uniform protrusion — obesity, flatulence, ascites (often with
umbilical protrusion).

* Unequal protrusion — enlargement of an abdominal organ
(liver, spleen, etc.) or presence of a tumor.
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¢ Marked retraction with increased abdominal muscle tone —
peritonitis.

Prominent Venous Network
on the Anterior Abdominal Wall

This indicates development of collateral circulation due to ob-
struction of blood flow in the portal system (portal hypertension)
or the inferior vena cava.

Muscle Guarding (“Defense Musculaire”)

This is a visceromotor reflex that develops with inflammation
of the parietal peritoneum (diffuse or localized peritonitis) or of the
visceral peritoneum or serous membranes of organs (appendicitis,
cholecystitis, etc.).

Changes in Bowel Sounds:

 absence of bowel sounds (“deathly silence”) — bowel atony
in peritonitis or ileus;

¢ increased bowel sounds — intussusception, intestinal obstruc-
tion;

* in mechanical obstruction, bowel sounds above the narrowing
become more frequent and louder;

* in paralytic ileus, bowel sounds disappear completely.

Palpable Changes in the Intestine:

* dense small intestine — spastic states;

* dense large intestine — constipation;

* atonic large intestine — palpable as a soft cylinder with flac-
cid walls;

* massively enlarged colon — congenital megacolon (Hirschsp-
rung’s disease), which may occupy almost the entire abdominal ca-
vity.

Hepatomegaly (Enlarged Liver)

The main causes of liver enlargement in children are:
* primary liver disease (hepatitis, cirrhosis, steatosis, tumors);
* disease of the intrahepatic bile ducts;
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* congestive (right-sided heart failure);

* hematologic disorders (leukemias, anemias, lymphogranulo-
matosis);

* many infectious diseases and helminthic infestations;

* non-infectious diseases and amyloidosis.

Enlargement of the liver is often accompanied by increased den-
sity of its lower edge. Tenderness of the lower edge is found in
acute and reactive hepatitis. A nodular, firm lower edge is seen
in tumor, echinococcosis, and cirrhosis. A hard, rock-hard edge
(with an irregular surface) is characteristic of cirrhosis. A firm liver
is also typical of neoplastic processes. A smooth, regular, softish,
tender liver with a rounded edge is seen in acute congestion (car-
diovascular failure) as well as in inflammatory involvement of the
parenchyma and intrahepatic bile ducts.

Splenomegaly

Splenomegaly may present as enlargement of the spleen, in-
creased function, deposition of various substances, or venous con-
gestion in portal hypertension. Splenomegaly accompanies many
conditions, including infectious diseases, blood disorders, tumors,
splenic vein thrombosis, splenic infarction, storage diseases, and
autoimmune disorders.



V. GLOSSARY

1. Airophagia — the swallowing by the child of air during suc-
king due to poor development and immaturity of regulation of car-
diac sphincter of the stomach.

2. Abdominal rebound tenderness, guarding and rigidity —
rebound tenderness is increased pain on release of the abdominal
wall after pressing in with the fingers and letting the fingers go sud-
denly. Guarding is when the patient reaches to grab the examiner’s
hand to prevent palpation to avoid pain. Rigidity occurs when re-
flex peritoneal irritation results in contraction of the abdominal wall
muscles. These three symptoms indicate peritoneal inflammation
from peritonitis. These symptoms are associated with severe disease
and probable organ perforation.

3. Ascites — the accumulation of the fluid in the abdominal ca-
vity, this occurs secondary to a number of hepatic and cardiac di-
sorders. Congestive heart failure results in the transudation of fluid
across the liver. Cirrhosis results in portal hypertension. Cancer
of the liver, pancreas, ovaries, and peritoneum also cause ascites.
A paracentesis to obtain fluid for albumin level is the best initial
test. An ascetic fluid albumin level that is more than 1.1 points
lower than the serum level is consistent with portal hypertension.
Spontaneous bacterial peritonitis is diagnosed by finding more than
250 neutrophils/mm? in the ascetic fluid.

4. “Caput medusa” — this condition is caused by portal hyper-
tension. There is dilation of the veins between the umbilicus and the
thorax. Blood is shunted through these veins in an abnormal path-
way to decompress the portal system.

5. Chyme — the food as a pasty material, the result of chewing
and mixing of the food components with saliva and stomach juice.
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6. “Coffee grounds” (hematemesis) is the result of bleeding in
a stomach, blood was in the stomach long time and there were dark
under action of hydrochloric acid (this condition is common for pep-
tic ulcer).

7. Constipation — infrequent passage of hard, often dry stool.
Constipation is a symptom, not a diagnosis. In all cases, the under-
lying cause must be sought, as many of the causes are correctable.

8. Courvoisier’s sign — palpable gallbladder. A palpable,
painless gallbladder is associated with cancer of the gallbladder
or cholongiocarcinoma. Patients present with jaundice.

9. Diarrhea — frequent loose or liquid stool (may be of large
or small volume). Diarrhea is a symptom, not a diagnosis.

10. Dyspepsia — is any symptoms of problems in digestion.
So it’s a group of conditions encompassing stool disturbances (diarr-
hea or constipation), vomiting, regurgitation, nausea, heartburn.

11. Epigastric region — is the region of the abdomen just under
the xiphoid process. Tenderness and pain on palpation in this area
are the most likely diagnoses of gastritis, pancreatitis, duodenal ul-
cer, rare — cholecystitis.

12. Eructation — sudden coming of the gas and/or small amount
of food from the stomach to the oral cavity. Musty smell of eructa-
tion is common for gastritis with decreased acidity, acid smell — for
peptic ulcer disease, bitter smell — for cholecystitis.

13 Grey-Turner’s sign — this is a large ecchymoses appearing
on the flanks from blood dissecting from the retroperitoneally lo-
cated pancreas along the fascial planes. This sign is associated with
acute, severe, necrotic pancreatitis.

14. Heartburn — burning feeling behind sternum, result of re-
gurgitation from stomach to esophagus in case of poor closing of
cardiac sphincter and increased acidity of the stomach.

15. Hepatomegaly — the condition when the liver enlarges. It’s
associated with hepatitis, portal hypertension, infections and para-
sitic diseases, myeloproliferative disorders (such as leukemia).

16. “Hungry pain” — is the occurrence of epigastric pain within
1.5—2.0 hours after reception of food. The condition is common
for peptic ulcer disease.

17. Jaundice — is the yellow coloration of the skin and sclera
caused by an elevation of bilirubin levels. It can occur from ele-
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vation of either direct or indirect bilirubin. You cannot determine
the etiology of the hyperbilirubinemias from the presence of icterus
alone. Common causes include hepatitis, obstruction of the biliary
system, and hemolysis. The most accurate test is a level of bilirubin.

18. Meconium is the first newborn baby’s stool that is usually
passed within 16—24 hours after birth up to 2—3 day of life. It’s
steak, dark green or brown color, without smell. Meconium consist
of epithelial cells, GIT glands and pancreas secrets, swallowed am-
niotic fluid with fetus skin cells and lanugo, on the day 2—3 a lot of
microorganisms are present in meconium.

19. Melena is a black colored stool, the sign of upper GI blee-
ding. Blood becomes black due to the action of HCI. Melena is a
symptom of peptic ulcer disease or swallowed blood in case of nasal
bleeding or bleeding from oral cavity.

20. Microbiota is a group of microorganisms colonizing in the
intestine, the chief among them are E.coli, bifido- and lacto bac-
teria, some types of staphylococcus and Candida in small amount.
Microbiota helps in digestion of the food; synthetizes group B and
K vitamins.

21. Murphy’s sign is tenderness of the right upper quadrant
of the abdomen upon inhalation. When you inhale, the diaphragm
drops and pushes the liver down. This moves the gallbladder against
a hand palpating the right upper quadrant. Murphy’s sign is most
often associated with acute cholecystitis.

22. Lingual lipase — the enzyme secreted by salivary glands of
neonates, it is responsible for the first partial hydrolysis of trigly-
cerides. In adults this enzyme becomes active in persons with low
gastric pH levels.

23. Nausea — unpleasant feeling accompanied with weakness,
appears in case of GIT disorders (gastritis, enteritis), CNS disorders
and intoxications.

24. Physiological salivary discharge — increased salivation in
age of child 3—4 months, the sign of maturation of salivary glands.

25. Regurgitation — is a passive back flow of food (chyme)
from lower to upper parts of GIT caused by poor closing of the
sphincters.
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26. Sphincter of Oddi surrounds the ampulla of Vater — the
place where cystic and pancreatic ducts empty into the duodenum.
This sphincter regulates bile flow and flow of pancreatic juice into
the duodenum.

27. “Spitting up” — regurgitation of the milk from the stomach
to the oral cavity due to poor closing of cardiac sphincter. Common
for a child under 6 months of life. Milk could be uncured if regur-
gitation happened within the short period after feeding or curd if it
happened in 1.5—2 hours.

28. Tenesmus is a pain before defecation accompanied with
small amount of stool or no stool. It’s a result of spasm of low parts
of large intestine or anus. This sign common for ulcerative colitis,
shigellosis.



VI. SELF-ASSESSMENT QUESTIONS

1. List the four types of nutrition recognized during fetal and
neonatal development in chronological order of their appearance /
dominance.

2. At what gestational age does the fetal GI tract begin to func-
tion, and what specific reflexes or secretions appear at this stage?

3. What is the composition of meconium, and by what day of life
should it normally transition to transitional stool?

4. Describe three anatomical features of the newborn’s oral cavi-
ty that facilitate breastfeeding.

5. What are Epstein pearls and Bohn nodules? Are they patho-
logical?

6. Explain the phenomenon of “physiological sialorrhea” (droo-
ling) in infants — at what age does it typically begin, why does it
occur, and when does it resolve?

7. Why is the bactericidal activity of saliva low in infants during
the first months of life?

8. List the anatomical factors that predispose newborns and
young infants to regurgitation and gastroesophageal reflux.

9. Why do breastfed infants have lower gastric acidity and lower
enzyme activity compared to formula-fed infants? What is the ad-
vantage of this difference?

10. Describe the role of fetal pepsin and lingual lipase in diges-
tion during the neonatal period.

11. At what age does the stomach assume a more vertical po-
sition, and what developmental milestone does this coincide with?

12. Why do newborns with cystic fibrosis not always present
with steatorrhea immediately after birth? Name the compensatory
lipases.

13. Explain why bacterial cholangitis is rare in infants during the
first year of life despite relative biliary stasis.
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VI. Self-assessment questions

14. What is the clinical significance of low glucuronyltransferase
activity in newborns?

15. Why is the small intestine relatively longer in newborns
(1 m/kg of body weight) compared to adults (10 cm/kg), and what
functional advantage does this provide?

16. Explain why the terminal ileum is more vulnerable to inflam-
mation in young children compared to older children and adults.

17. Describe the age-related changes in lactase activity from fe-
tal life through adulthood. Why does lactose intolerance more com-
monly manifest after 4—>5 years of age?

18. What is the clinical significance of B-lactose in human milk
compared to a-lactose in cow’s milk?

19. Why must auscultation of the abdomen be performed before
palpation? What error would occur if the order were reversed?

20. Differentiate between habitual regurgitation, pylorospasm,
and hypertrophic pyloric stenosis based on: (a) age of onset,
(b) character of vomiting, (c) presence of visible gastric peristalsis,
and (d) effect on weight gain.



VII. TASKS FOR STUDENTS

1. A newborn is observed to have regurgitation after most
feeds but is gaining weight normally and has no signs of dehy-
dration. Which of the following anatomical features most direct-
ly explains this physiological finding?

a) fully developed Gubarev’s fold preventing reflux

b) horizontal position of the stomach with a poorly developed
fundus +

c) functional sufficiency of the cardiac sphincter from birth

d) vertical orientation of the stomach with a narrow pylorus

2. A 3-week-old breastfed infant is brought with progressive,
projectile vomiting after feeds. The vomitus is curdled milk,
contains no bile, and has a sour odor. On examination, visible
gastric peristalsis (“hourglass sign”) is noted. Which of the fol-
lowing best explains the absence of bile in the vomitus?

a) the pyloric sphincter is relaxed, allowing bile to pass into the
duodenum but not back

b) the obstruction is proximal to the ampulla of Vater, preventing
bile reflux +

¢) bile synthesis is not yet mature in newborns, so no bile is pro-
duced

d) bile acids are fully reabsorbed in the proximal small intestine
before vomiting occurs

3. A 4-month-old infant is noted to have excessive drooling,
but no signs of dehydration, fever, or oral lesions. The mother is
concerned. Which of the following is the most likely physiologi-
cal explanation?

a) premature eruption of primary teeth causing pain-induced sa-
livation

b) maturation of salivary gland function with immature swallo-
wing reflex +
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c) viral sialadenitis due to immature local immunity
d) increased sympathetic tone reducing pharyngeal clearance

4. A 10-day-old term newborn develops direct hyperbilirubi-
nemia (conjugated bilirubin 2.5 mg/dL) with acholic stools.
Ultrasonography shows a normal-sized gallbladder. Which
age-related functional characteristic of the hepatobiliary system
predisposes this infant to cholestasis?

a) high activity of glucuronyltransferase leading to rapid biliru-
bin conjugation

b) low concentration of bile acids in hepatic bile preventing bile
flow

¢) high concentration of bile acids in hepatic bile causing inspis-
sated bile syndrome +

d) mature enterohepatic circulation with excessive bile acid reab-
sorption

5. Compared to older children, a 2-month-old infant has a
higher risk of developing gram-positive gut microbiota. Which
of the following properties of breast milk and the infant’s diges-
tion most directly supports this?

a) high gastric lipase activity that releases free fatty acids toxic to
gram-negative bacteria

b) slow absorption of B-lactose from human milk allowing it to
reach the colon +

¢) rapid hydrolysis of a-lactose by high intestinal lactase activity

d) low gastric ph that selectively kills gram-positive organisms

6. A 1-year-old child is evaluated for chronic diarrhea, ab-
dominal distension, and failure to thrive. A diagnosis of celiac
disease is confirmed. Which of the following age-related chan-
ges in small intestinal function explains why symptoms typically
worsen after 6 months of age?

a) gradual decline in pancreatic amylase activity reducing carbo-
hydrate digestion

b) increase in intestinal permeability to gluten peptides after
6 months

¢) introduction of gluten-containing foods coinciding with matu-
ration of the immune response +
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d) loss of maternal IgA antibodies that previously blocked gluten
absorption

7. A 5-year-old child presents with episodic, burning epi-
gastric pain that awakens him at night. The pain is relieved by
eating. Which of the following pain patterns is most consistent
with a duodenal ulcer in a child of this age?

a) early satiety and pain immediately after meals

b) pain that worsens with food intake and improves with fasting

c) late, hunger, and nocturnal pain with relief after meals +

d) constant dull ache without relation to meals

8. A 6-month-old formula-fed infant has not passed stool for
3 days but is otherwise well, feeding normally, and has a soft
abdomen. The parents are concerned about constipation. Which
of the following is an important consideration when interpreting
this finding in an infant of this age?

a) formula-fed infants normally have no stool for up to 5—7 days
without pathology

b) prolonged stool retention is always a sign of Hirschsprung’s
disease after 3 months

c) breastfed infants may normally have infrequent stools (up to
5 days) but formula-fed infants should stool daily +

d) infants of any feeding type should have at least one stool per
day after 6 months of age

9. A newborn has dark olive-green, odorless, viscous stool on
day 2 of life. The parents are concerned. Which of the following
correctly identifies the composition of this stool and its clinical
significance?

a) this is transitional stool containing digested amniotic fluid and
milk curds — indicates normal feeding

b) this is meconium composed of intestinal epithelial cells, bile,
and amniotic fluid debris — a normal finding +

c) this is pathologic meconium indicating biliary atresia — re-
quires urgent surgical referral

d) this is infectious stool from intrauterine bacterial coloniza-
tion — needs antibiotic therapy
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10. A 3-year-old child with known cystic fibrosis has steator-
rhea and poor weight gain despite high-calorie intake. Which of
the following pancreatic enzyme deficiencies is most directly re-
sponsible for fat malabsorption at this age, considering normal
developmental changes in pancreatic function?

a) persistently low proteolytic activity that fails to release fatty
acids from proteins

b) delayed maturation of pancreatic lipase activity that remains
below adult levels +

c) absence of pancreatic amylase activity requiring starch diges-
tion by salivary amylase only

d) normal lipase activity but deficiency of colipase preventing
micelle formation

11. A 10-month-old infant is switched from breastfeeding to
cow’s milk formula. Over the next week, the mother reports
increased fussiness, watery diarrhea, and perianal erythema.
Which of the following changes in intestinal enzyme activity
during infancy best explains this presentation?

a) high lactase activity that persists into adulthood in all popu-
lations

b) rapid decline in lactase activity after weaning, leading to lac-
tose intolerance +

c) increase in sucrase activity that compensates for lactase defi-
ciency

d) maturation of pancreatic proteases that overwhelms gut im-
munity

12. A 2-week-old infant with non-bilious projectile vomiting
is diagnosed with hypertrophic pyloric stenosis. Which of the
following metabolic abnormalities would you expect to see if the
condition remains untreated for several days?

a) hypochloremic metabolic alkalosis with paradoxical acidu-
ria +

b) hyperchloremic metabolic acidosis with hyperkalemia

c¢) normal electrolyte balance due to renal compensation

d) hypokalemic metabolic acidosis with increased anion gap
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13. A 4-year-old child presents with painless, fresh red blood
coating the surface of formed stool. No diarrhea, fever, or ab-
dominal pain is reported. Which of the following is the most
likely source of bleeding based on this description?

a) esophageal varices from portal hypertension

b) gastric ulcer with slow oozing

c) distal colonic or rectal bleeding (e. g., juvenile polyp) +

d) meckel’s diverticulum with heterotopic gastric mucosa

14. A 7-year-old child with chronic constipation is found
to have a massively dilated colon on abdominal X-ray, with a
narrow segment in the rectosigmoid region. Rectal manometry
shows absence of the rectoanal inhibitory reflex. Which of the
following developmental considerations explains the typical age
of presentation for this condition?

a) the condition is always symptomatic from birth because the
aganglionic segment is congenital

b) symptoms may present after the neonatal period when the
transition to solid foods increases colonic workload +

c) the disease only becomes symptomatic after 2 years of age
when colonic haustra fully develop

d) the aganglionic segment acquires normal innervation by
6 months of age, delaying symptoms

15. A 5-month-old breastfed infant develops sudden-onset,
inconsolable crying, drawing up of legs to the abdomen, and pas-
sage of “redcurrant jelly” stool. Which of the following age-re-
lated anatomical features of the intestine increases the risk for
the suspected condition?

a) long, narrow appendix with a closed orifice

b) short, straight sigmoid colon without haustra

c) weak ileocecal valve and relatively long mesentery allowing
ileocolic intussusception +

d) absence of the gastrocolic reflex in infants under 6 months



VIIl. AHATOMO-®U3N0J1IOrMYECKWME OCOBEHHOCTH
OPTAHOB MULLEBAPEHUA Y AETEM

IJmOpuoreHe3 opraHos numesapenus. [Iporecc 3axnagku op-
TaHOB IMHUIICBAPEHNS HAYMHAETCS OYEHb paHO — Ha 7—~8-U JIeHb
AMOPHOHATBHOTO pa3BUTHS. V3 dHTOAEPMBI HAaUWHACTCS (POPMHUPO-
BaHUE NepBUYHON KumIky. Ha 12-#1 neHp nmepBuYHas KHIIKA pasze-
JSIeTCs Ha BHYTPU3apOJIBIIICBYI0 — OyIyIIMi MHUIEBAPUTEIbHBINA
TPakT — ¥ BHE3apOJBIIIEBYI0O — JKEITOYHBIM MelmoK. Brauane
MepBUYHAs KUIIKa 3aKaHYMBAETCs CJIENOo, a Ha 3-il Helene BHY-
TPUYTPOOHOTO Pa3BUTHS MPOUCXOAUT PACIUIABICHHE POTOTIIOTOY-
HOWl MeMmOpaHbl, Ha 3-M Mecsre — KioakansHoi. C 4-if Hemenn
SMOPHOHAIBHOTO TEpHO/ia HAaYMHAETCS OO0pa30BaHUE Pa3IMYHBIX
OTJIEJIOB MHUIIEBAPUTEIBLHOTO TPAKTa, a ¢ 6—8-i Helean MPOUCX0-
JIT OBICTPBIN POCT MUILEBAPUTEIBHOM CUCTEMBI B AIHHY (Talim. 1).
C 16—20-i1 Hemenu TecTaluyu KEIyIOYHO-KUIIEYHBIH TPaKT (n1a-
nee — JKKT) HaunHaeT pyHKIMOHUPOBATE. Y TUIOAA BRIPAYKEH TJ10-
TaTenbHBI peduiekc. B cioHHBIX jkene3ax oOpasyercss ammiasa,
B XKEJTYJIOUYHBIX — IENICHHOTEH, B TOHKON KHUIIIKE — CEKPETHH.

Tabnuya 1
IMOpuUOreHe3 NMUILEBAPUTEIbHOI0 TPAKTA
[Tepuon Craaus pa3BUTH
7—S8-it nenp | OOpa3oBaHUE 3aMKHYTOH TPYOKH (MEPBUYHOM KUIIIKH) U3
SHTOJICPMBI
12-i1 nenp Pa3nenenue nepBUYHOM KUILKK HA BHYTPU3APOBILIEBYIO

(MHIEeBapUTENBHBIA TPAaKT) U BHE3apPOIBIINICBYIO (KEI-
TOYHBIA MEIIOK)
3-s1 Hefens PacninaBneHue poToryioTOYHON MEMOpPaHBI
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Oxonuanue maon. 1

[Tepuon Cramus pa3BUTH
4-s1 Henmens O0pa3oBaHne pa3IHYHBIX OTHEIIOB:
* TIepeTHss KAIIKa — TIIOTKA, MTUIICBO, KETYIOK, aCTh
JIBEHAIIATUTICPCTHON KHIIKHU, TIEYCHD, ITTOHKEITYI0THAS
KeTesa;
* CpemHssA KUIIKAa — YacTh JBCHAIIATUIICPCTHON KHIITKH,
TOIIas ¥ TIOAB3/IOIITHAS KHIITKA,;
* 3aIHsS KUIITKA — BCE OT/IENbI TOJICTOW KHIITKI
3-ii Mecll PacruiaBieHue KJ10akajabHONH MEMOpaHbI

Bb1nensioT cieayronme THITbI TUTaHus: THCTOTPO(HOE — 3a CUeT
CeKpeTa MaTKH U KEITOYHOTO MEIIKa; MapeHTepaibHOe (TeMOTpod-
HOE) — dYepe3 IUTalleHTy; dHTepalibHOe (aMHUOTpO(HOE) — uepe3
KKT mmonma (¢ 16—20 Hemenwn); JTaKTOTPOPHOE — TOCTIE POXKIIEe-
HH.

B mporiecce pa3BuTHS MU0/ 3ary1aThiBaeT aMHHOTHYECKYIO JKU/-
KOCTB, KOTOpasi COAEPKUT pa3IMyHble TUTaTeIbHbIC BelecTBa (0e-
KM, YIJICBO/bI, BATAMUHBI, TOPMOHBI U T. I.) U THAPOJIU3YIOLINE HX
(epmenThl. YacTh muraTensHBIX BetecTB yeBanBaercs u3 JKKT 6e3
MIPEIBAPUTENBHOTO THAPOIU3a (TIIFOK03a, aMHHOKHCIOTHI, HEKOTO-
pBI€ AMMEpPHI, OJIUTOMEPHI U Ja)Ke TMOIUMEPHI), 9TO 00YCIIOBIECHO
BBICOKOW MPOHHUIIAEMOCThIO KHUIIICYHOM TpyOKu Iioaa. Hekoropas
YacTh MUTATENBHBIX BEIIECTB aMHUOTHYECKOH KHIKOCTH IepeBa-
puBaetcs ee ke (hepMEeHTaMH, MMOJBEPraeTcsi TUAPOJIN3Y U BCACHI-
BaeTCs, YaCTh YYaCTBYeT B 00pa30BaHUU MEKOHU. AMHHOTpO(HOE
MUTaHWe (COOTBETCTBYIOIIEE IOJIOCTHOMY IHINEBAPEHUIO) OCY-
MIECTBISETCS CO 2-U TOJOBHHBI OEPEMEHHOCTH — B JTOT MEPHOJ
KIIETKH KEyJKa ¥ MMO/PKETYI0YHON JKene3bl TUIoAa HAYMHAIOT Ce-
KpeTupoBarh (epMEeHTHI (IIETICHHOTEH U JIUTAa3y), XOTS U B HEOOIb-
LIOM KOJIMYECTBE.

Opransl UIIEBapeHUs Y IETeH paHHETro Bo3pacTa o0iagaroT psi-
JIOM MOP(OIOTHYECKUX U (PU3HOIOTHIECKUX 0COOEHHOCTEH, KOTO-
pBIE€ MBI PACCMOTPUM HIKE.

PoToBasi mos10cTh TOCIEe POXKICHHUSI UMEET OTHOCUTEIBHO He-
OOJIBIITNE Pa3MEpPhI, 3aII0IHEHA SI3bIKOM M UMEET PsiJi 0COOCHHOCTEH,
HaNpaBJICHHBIX Ha BBIIOJHEHHWE OCHOBHOW (YHKIMH — COCaHHE
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rpynu. ['yObl U 1IEKH y HOBOPOXKJCHHBIX CPABHUTEIBHO TOJICTHIC
C JIOCTAaTOYHO PAa3BUTON MYCKYJIATypOH W TUIOTHBIMH >KHPOBBIMHU
KOMOYKamu butma B Tonie mek (ynpyrue 3a caeT O0IbIIoro Coaep-
JKaHUS B HUX TBEPIBIX JKUPHBIX KUCIOT). TBepaoe HeOO TuIocKoe,
MATKOE, KOPOTKOE, PACIMOJIOKEHO TOYTH TOpH30HTaNbHO. HeOHas
3aHaBeCKa HE KacaeTcs 3aJHel CTeHKHU TJIOTKH, 4YTO oOecreuynBaeT
pebeHKy BO3MOXKHOCTD JbIXaHUs BO BpeMs cocanus. C TOsSBICHHEM
MOJIOYHBIX 3y0OB IPOMCXOIUT 3HAYUTEIIBHOE YBEIUUCHUE PAa3MEPOB
AJIbBEOJIIPHBIX OTPOCTKOB YEIIOCTEH, U CBOJ| TBEPAOro Heba Ioj-
HUMaeTCA. SI3bIK KOPOTKHUH, IMIMPOKUH M TOJCTHIM, HO BbIPAKEHBI
BCC€ BHUJIbI COCOYKOB, KOJIMYCCTBO KOTOPLIX YBCINYUBACTCA B TCUC-
Hue 1-To roma *u3HU. B Tene s3pIka MHOTO OTHOCHTEIBHO IHPO-
KHNX JII/IM(i)aTI/I‘IeCKI/IX KaIltnJuIsIpoB. JKeBaTennHBIE MBIIIBI pa3BUThI
Xopouio.

Cnmzuctast 000JI0YKa TOJOCTH HEXKHAs, TOHKAs W JIETKO paHU-
Masi, UMeeT Ooratoe KpoBocHaOkeHrne. OHa OTHOCHUTEIBHO CyXas
n3-3a nedunuTa CIroHBI 10 3—4-r0 MecsIa JKU3HU, YTO CBS3aHO
C HE3peNOCThI0 HEPBHBIX IIEHTPOB, PETYAUPYIOMNX HX IEATEINb-
HOCTbh. Pa3BuTHe CIIFOHHBIX Kejie3 HanOoJiee HHTEHCUBHO TIPOUCXO-
T B 3—4 MecsIa: B 3T0 BpeMsi OHM HaYWHAIOT paboTaTh B TIOITHYIO
CHITY, HO PeOCHOK ellle He yMEEeT BOBPEMS IIPOIJIaThIBATh CIIOHY, YTO
MIPUBOJIUT K CITFOHOTEUEHHIO. XOTS 3yObl MOSBIISIFOTCS TI03KE, JIECHBI
MOTYT HEMHOTO 4ecarbcs. Takoe pasapaxkeHne AeceH pedueKkTop-
HO CTUMYJIUPYET pabOTy CIIOHHBIX JKeJie3, KaK U CKIIOHHOCTD JleTel
B TO BpPEeMsI aKTUBHO TSAHYTh PYKH M UTPYIIKA B POT. [[oBEIIIEHHAS
canuBaIys MPOXOJHUT TI0 Mepe co3peBaHusi peduiekca mporiaTeBa-
HHSI CITIFOHEI, OOBIYHO K 12—24 MecsiaM.

Crusuctast 000J109Ka JHA POTOBOM TIOJIOCTH 00pa3yeT 3aMeTHYIO
CKJIQJIKY, TIOKPBITYIO OOJIBIIIMM KOJMYECTBOM BOPCHUHOK. Ha ciu3u-
CTOM IIEK, B IIETH MEXY BEpXHEW W HIDKHEH YeIOCTIMH, IMeeT-
CA BBIIITYHNBAHNEC B BUJIC BaJIHKa. Bannku ecth 1 Ha TBEPAOM He6e,
Y Ha JiecHax (BaJMKOOOpa3HbIe yToNIIeHus). Bee 3T oOpasoBanus
o0ecrednBaloT TepMEeTH3aIlNI0 POTOBOI TTOJIOCTH B TIPOIIECcCe coca-
Husa. Ha cnusucroit B obnactu TBepaoro Heba 1mo cpenHel TUHUN
Y HOBOPOXKICHHBIX PACIIONIOKEHBI y3elIKHn boHa — jkenToBarbie 00-
pa3oBaHUA — PETCHUMOHHBIC KHUCTBI CJIFOHHBIX JKCJIC3. V3enkn uc-
4e3al0T K KOHITY MIEPBOTO MECSIIa KU3HHU.
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CrroHa UrpaeTt BayKHYIO POJIb B TIepeBaprBaHUM YIJIEBOIOB, (op-
MHUPOBAHUH IUINEBOTO KOMKa. DepMeHTaTHBHAS aKTHBHOCTH CITIO-
HBI B paHHEM BO3pacTe HHU3Kas (COCTABISET /3~ 2 €e aKTHBHOCTH
Yy B3pOCIIbIX), IOCTHTAET YPOBHS B3POCHBIX B Te4eHHE |—2 JeT.
Ee neiictBie crmocoOCTBYeT CTBOPaXMBAHUIO TPYIHOTO MOJIOKA
B JKEJIyIKe ¢ 00pa3oBaHHEM MEJIKUX XJIOMbEB, YTO 00JIer4aeT THIpO-
TIM3 Ka3enHa. B cioHe oTMeuaeTcss HU3KOe COJIepIKaHue JIN301UMa,
cekpeTopHoTo IgA, mpocTartanIMnHOB, MOJIOYHOW KUCIIOTHI, 4TO 00-
YCIIOBIIMBAET €€ HU3KYH OAaKTePHUIIMTHOCTh U HEOOXOAMMOCTh CO-
OJIOCHUS IPaBUIBLHOTO yXO/1a 3a MOJOCTHIO PTa.

I[moTka rpynHBIX JeTe UMEET BOPOHKOOOpas3Hyto (hopMy, BXOJ
B HEE PACIIOJNIOKCH BBICOKO HaJl HW)KHE3aJHUM KpaeM HeOHOM 3a-
HaBeckd. [luima ABMKETCS MO CTOpPOHAM OT BBICTYMAIOMIEH ropra-
HH, TIO9TOMY PEOCHOK MOMKET OJAHOBPEMEHHO ABIIIAaTh U IJIOTAaTh,
HE MpepbIBasi COCaHMSI.

Cocanue ¥ IJ10TaHHE SBISTIOTCS BPOXKJICHHBIMU 0€3yCIIOBHBIMU
peduiekcamu. Y 3M0pOBBIX HOBOPOXKICHHBIX BCE DIIEMEHTHI KEBa-
TEJIHHOTO aIllapara MPUCTIOCOOICHBI ISl TPOLIecca COCAHUS TPY/IH:
ryObl B Buje X000Ta, JecHeBas MeMOpaHa, BhIpaKEHHbIC HEOHBIC
ToTIepeYHbIe CKIIa K1, KOMOUKH buia B mekax, (u3nonornyeckas
MITaJIeHYeCKasl PeTPOTHATHSI.

IumeBoa x MOMEHTY pOXAEHHUs C(HOPMHUPOBAH, HO €ro aHaTo-
MUYECKHE CYKEHUs BhIpakeHbI c1a00. CTeHKa MUINEeBO/Ia Y HOBO-
POXKICHHOTO TOHKAs, MBIIIEUHasi 00ONOYKa pa3BHUTa Ciabo, CIu-
3ucTas OelHa JKele3aMH, XOpOoIIo BacKyispusupoBaHa. Ciabo
Pa3BUTHI MBIIIEYHBIE W DJaCTUYECKHE BOJIOKHA. Bxom B muImeBon
Y HOBOPOXKAEHHOTO pacmoyioskeH Mexxay 111 u IV meiiHbIMu 103BOH-
KaMH, ¢ BO3PacTOM OITyCKaeTcsi M B 12 JieT HaXOAWUTCS Ha YpOBHE
VI—VII no3BoHKOB. XapaKkTepHa XOPOILIO BbIPAKEHHA BACKYJISIPU-
3anusa. OTHOCHUTENBHO OONBIINE pa3Mephl: Y HOBOPOXKIECHHOTO —
10 cm (V% mmumb! TynoBuma); B 5 metr — 15 cm; B 15 mer—20 cwm;
y B3pOCHBbIX — 25 cM (¥4 AJTUHBI TYJIOBHILA).

Jiisi HeKOTOpBIX BUIIOB OOCIENOBaHUS M JICUCHHS HEOOXOIUMO
3HATh PacCTOSTHUE OT 3y0OB JI0 KApIUAILHOTO OT/IElNa KeTyaKa, KO-
TOpOE paBHO 5 ATUHBI Tena + 6,3 cM.

7Kesrynok HOBOPOXKIEHHOTO MMEET Myl eMKOCTh (y HO-
BOpokAeHHOro 7—10 M, K 4-My JAHIO JKM3HM YBEIHMYMBAETCS
110 40—50 mu, x 10-my IO — 110 80 Mu1). B mocnenyromieM oobeM
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KeJy[Ka eXeMecsSYHO yBeianmuyuBaeTcst Ha 25 mi (B 1 rox cocras-
et 250—300 mu, B 3 roga — 400—600 M, B 10 —12 et —
1300—1500 mu). KapauanpHast 9acTh, JHO U MMAJIOPUICCKHNA OTIET
KeITy/Ka y HOBOPOXKJICHHOTO BBIPaXXEHBI 1200, TPUBPATHUK IIHUPO-
kuid. BxomHast gacTh Kenmynka pacronioxeHa Haa AuadparMoil, yroi
MEXIy a0JJOMUHAIBHOM YacThIO MUIIEBOA U TIPUIIETAIONICH K HEMY
CTEHKOW JTHA JKeTylKa HelIoCTaTOYHO BhIpakeH. Ckiaaka ['ybapesa
(cxitagka CIM3UCTON 000IOYKH, KOTOpask BAAETCS B ITOJIOCTH TTHIIE-
BOJIa M TIPETIATCTBYET 0OpaTHOMY 3a0pocy IMUIIH) TOYTH HE chop-
MHUpOBaHa (pa3BUBaeTCs K 8—9-My Mecdlly KU3HH), KapAnaIbHbBII
chuHkTep (QYHKIMOHAIBHO HETONHOLEHEH, B TO BpeMs KaK MHUIIO-
puueckuil otnen kenynka (QYHKIMOHAIBHO XOPOIIO Pa3BUT YXKe
MIpH pOXKJIEHUH pebeHka. YKa3aHHbIe 0COOEHHOCTH 00YCIIOBINBAIOT
BO3MOJKHOCTB 3a0poca COIEPKHMOTO >KeNylKa B MUIIEBOJ U Pa3-
BUTHE MENTUYESCKOTO MOPaKEHHUs €ro CIM3UCTON 00onouku. Kpome
TOTO, CKJIOHHOCTb JIeTeil 1-T0 Toja *KHM3HU K CPBITUBAHUIO M PBOTE
CBsI3aHA C HEIJIOTHBIM OOXBAaThIBAHWEM IHIIEBOAA HOKKAMH JIHa-
(dparmbl, a TakKe ¢ HapylIeHHEM WHHEPBAIlUU TPU MOBBIIICHHOM
BHYTPIKENYIOYHOM JaBieHUU. CPBITMBaHUIO CIIOCOOCTBYET TaKKe
3araThIBAaHUE BO3/yXa BO BpeMsl cocaHus (adpodarusi) mpu Herpa-
BUJIBHOM TEXHUKE BCKAPMIIUBAHUS, KOPOTKOM y3/I€UKe SI3bIKa, JKaJI-
HOM COCAaHHH WITH CITUIIKOM OBICTPOM BBIICJICHUH MOJIOKa U3 TPYIU
MaTepH.

B niepBbIe Henenn )KU3HU THO XKeTy/Ka B MOJIOKEHUH JIe’Ka pac-
MOJIOKEHO HUKE aHTPaJbHO-TMIOPUIECKOTO OTJeNa, TIOITOMY JUIs
MPEeIyTPEKIACHIS aCTIUPAINH TT0CIe KOPMIICHHS IETSAM HE CIeayeT
MPHUJIaBaTh TOPU30HTAIBHOE TTOJIOKEHHE.

dopma >kenmynka y AeTeill rpyAHOro Bo3pacTa ObIBaeT pasHas:
OnroaneoOpasHasi — IUIOCKAs; PETOPTOOOpasHasi; rpylIeBUIHAS,
oBanbHas. OHa YacTo 3aBUCHT OT 00bEMa M KOHCUCTCHIIUH TIPUHS-
To# mumty. OOBIYHO B paHHEM BO3PACTE YKEIMYIAOK PACIOIOXKEH TO-
pu3oHTanIbHO. B 9—12 MecsiieB, Korga Malbllll HAUUHAET XOIUTh,
JKEIYIOK MPUOOpeTaeT BEPTUKAILHOE TIOJIOKCHHUE.

Haubosee MHTEHCHUBHBIN POCT XKEJy/IKa, OCOOCHHO €ro JiHA U IH-
JIOPUYECKOTO OTJIeNIa, MPOWCXOJUT B TEUCHHE 1-TO Trojia >KU3HH.
OxoHUaTeNbHO (hOPMHUPOBAHHE 3aKaHINBACTCS B 7—12 JIeT.

CexkperopHast QYHKIHS JKeIyKa y AeTedd 1-ro roja ®u3Hu pas-
BUTA HEJIOCTATOYHO, U €ro (PyHKIMOHAIBHBIE CIIOCOOHOCTH HU3KHE.
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Kenynounslii cok peOeHKa COACPIKUT T€ KE COCTABHBIE YaCTH, YTO
1 JKeTYIOYHBIH COK B3POCIIOTO: COJSHYIO KHUCJIOTY, XUMO3HH (peH-
HUH — CTBOpaKUBAET OCNIKM IPyAHOTO MOJIOKA B YCIOBHSIX Oojee
BBICOKOTO 3HaueHus pH), mencuHspl (paciueruissroT OenKh Ha allb-
OyMO3BI W TICTITOHBI) U JIAIA3y (pacHIeTuiseT HEUTpaTbHBIC KHPHI
Ha KUPHBIC KUCIOTHI U muiepun). OQHako s IeTel XapakTep-
Ha OYeHb HHU3Kas KOHIIEHTPAIUS COJSTHON KHCIOTHI B JKEITYOYHOM
COKe | ero ciabas o0mias KUCIOTHOCTh (BO3PACcTaeT MOCIE BBEIE-
Husl nipukopma). CHHTE3 MPOTEOTUTHYSCKUX (PEPMEHTOB HAYMHA-
eTCsl B aHTEHAaTaJbHOM IIepHOoJie, HO MX CONIepkaHue U (DyHKITHO-
HaJIbHasds aKTUBHOCTH Y HOBOPOXACHHBIX HHU3KHUC W IMOCTCIICHHO
MOBBIIIAOTCS C BO3pPAcTOM. BeayInyto poib B ruapoiu3e OSIKOB
Y HOBOPOXKACHHBIX MIpaeT (peTanbHbIi NEeTCHH, KOTOPBIH 00ianaeTt
Ooree CUIBHOM MPOTEONMTHYECKON aKTUBHOCTBIO B YCIOBUSIX HU3-
KOT'O YPOBHSI COJIIHOM KHUCIIOTHI. Y AeTel 1-ro roja *u3HH, B OTJIU-
4Yne€ OT B3POCJIBIX, OTMEYACTCA BbICOKAA aKTHMBHOCTDL )KCJ'IYZ[O‘IHOI\/'I
JIUTIA3bl, & TAKXKE JIUITa3bl CIFOHHBIX JKele3 (JIMHTBaJIbHAS ), KOTOPBIS
00ecrednBaioT TUAPOIN3 KUPOB B OTCYTCTBHE KETYHBIX KHCIIOT
B HEUTpaJIbHOU cpene.

Huzkue KoHIEHTpamuy COJITHOW KHUCIIOTHI M TIETICHHOB B JKe-
JyJIKE Y HOBOPOJK/ICHHBIX U JICTEH TPYJHOTO BO3pacTa OMpPEACIISIIOT
MOHM)KEHHYIO 3alIUTHYIO (YHKLHIO )KEITYJOYHOTO COKa, HO BMECTE
C TeM CTIOCOOCTBYIOT COXPaHHOCTH Ig, KOTOpPBIE TOCTYIAOT C MOJIO-
KOM MaTepH.

B nepBbie MecsIpl ®KU3HU MOTOpHAS (DYHKIIHS JKEITYKa CHIKE-
Ha, [IepUCTAJIbTUKA BsJIAsl, TA30BbIA Iy3bIPb YBEIMUYEH. Y I'PYAHBIX
JIETe BO3MOYKHO ITOBBIIICHHE TOHYCA MYCKYJIaTyphI KeITylIKa B ITH-
JIOPUYECKOM OTJIeJIe, MAaKCHMAIBHBIM TPOSIBIEHUEM KOTOPOTO MO-
kKeT ObITh MUIopocasM. B crapiieM Bo3pacte MHOT/IA HAOTIONAIOT
KapInoCIa3M.

DepMEeHTHBIN COCTaB JKEITYJOYHOTO COKa Y peOCHKa aHAIOTHYCH
COCTaBy TAaKOBOTO y B3POCIIOTO YEJIOBEKa, HO MMEET psia 0COOeH-
HOCTEH: aKTUBHOCTh IEIICHHA YBEJIMYUBAETCA OT 2—16 equHuly
B I'PY/ZHOM Bo3pacTe 10 16—32 enuHuIl y AeTei crapiiero Bo3pac-
Ta; aKTUBHOCTb XMUMO3HHA yBEIHUUBaETCA OT 16—32 eaunull y HO-
BOPOXKJICHHOTO U 10 256—512 emunull y pebeHKa B BO3pacTe roaa
U cTapuie.
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Y HOBOPOXKACHHOTO clIabOKHCIas Peaklus B KEIYIKe MOJACP-
JKUBAETCS HE COJSIHOM, & MOJIOYHOM KHCIOTOH. CTeneHb KUCIOTHO-
CTH COJICP)KMMOTO JKEJTy/IKa 3aBUCUT OT BO3pacTa peOCHKa W BHIA
BCcKapmuuBaHusl. [Ipyu momyueHnr MaTepUHCKOTO MOJIOKA BBIJIEIISIET-
Cs1 JKETYJJOYHBIN COK C HAMMEHBIIeH KHCIOTHOCTHIO M aKTHBHOCTHIO
¢depmentoB. Ecnu xe peOCHOK MoilyyaeT 3aMEHUTENH TPYIHOTO
MOJIOKA, TO JKETYJOYHBII COK COINEPIKUT HAMHOTO OOJIBIIE COISTHON
KHCJIOTBI U ()epMEHTOB.

B rpynHOM Bo3pacTe B JKeIyJKEe aKTUBHO HIYT IPOIECCHI BCa-
chIBaHUS (M TIpekparmaroTcs mocie 10 meT). Y B3pocaoro gyeaoBeka
BCACBIBAaHHME OCYIIECTBISICTCS B OCHOBHOM B TOHKOW KHIIIKE.

Momkeayrounas :kejie3a y HOBOPOXKJICHHBIX HMEET HEOOIbIIINE
pasMepsl (Macca y HOBOPOXKIEHHOTO COCTaBISIeT 3 T, B 15 jmeT —
50 T) 1 pacmonoKeHa BbIlIE, YeM y B3pOCIbIX. Benencrsue cnaboit
(buKcany K 3a1HeH CTEHKe OPIOITHON TOJIOCTH Y HOBOPOXKACHHOTO
oHa OoJiee moaBmwxkHa. Hanboee HHTEHCUBHO kKele3a pacTeT B Mmep-
Bble 3 roja ¥ B myOepTaTHOM mepuoje. B mepBbie Mecsibl Ku3-
HU TIODKENyIoYHas JKeie3a HemocTaroyHo auddepeHnupoBaHa,
0OMJIBPHO BacCKyJISIpU3UPOBaHA U OCHA COCIUHUTEIHHOW TKAHBIO.
DHJIOKpUHHAS YacTh ITOJHKETYIOYHON JKeJIe3bl K POKIIEHUIO Oolee
pa3BUTA, YeM SK30KpPHUHHAsL.

Y HOBOPOXXIEHHBIX NPOUCXOAUT BBIACICHUE MaJoro o0Obema
MAaHKPEATHIECKOTO COKa TOCJE CTUMYIALWHU; aKTHBHOCTH aMHIIa-
3bl U OuKapOOHATHAsi eMKOCTh HU3KHe. [Ipu nepexone Ha 0ObIYHOE
MUTaHKe, IPA KOTOPOM OoJiee MOJIOBUHBI TOTPEOHOCTH B KaJlOpH-
SX TIOKPBIBACTCS 32 CUET YINIEBOJIOB, aKTHBHOCTh aMMIIa3bl OBICTPO
BO3pacTaeT U JIOCTUTaeT MaKCHMaJbHBIX 3HaYeHUU K 6—9 romam.
AKTHUBHOCTP ITaHKpPEATUIEeCKOH JTNTIa3bl Y HOBOPOXKICHHBIX HHU3KAa,
YTO ONpe/eNsieT OOIBUIYIO POJIb JIMHTBaJIbHOM JIUIA3bl B THAPOIIN3E
KUPOB, KeNylKa U TpyaHOro Monoka. [IpoTeonntudeckast akTuB-
HOCTb CEKpETa IMOJKEITYI0UHOM Keye3bl y JeTe MEePBbIX MECALIEB
JKU3HU JIOCTATOYHO BBICOKA.

IlevyeHb K MOMEHTY POXKACHUS SBISIETCS OAHUM U3 CAMBIX KPYTI-
HBIX OpraHoB. Ee HWKHUH Kpail BBICTYNaeT U3-10J] Kpas pedepHoi
Iyrd. Y HOBOPOXKJICHHBIX Macca MeueH! MpeBbimaeT 4 % oT Macchl
TeJa, y B3pOCHBIX cocTaBisieT 2 %. B mocTHaTaaIpHOM meprose Ie-
YeHb TIPOAOJIKAET pacTh, HO ME/IJICHHEee, YeM Macca Tela.
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dopmupoBaHue [ONEK MEUCHH HAYMHACTCS BHYTPHYTPOOHO,
HO K MOMEHTY POXKACHHUSI OHM OTIpaHMYeHbI HeueTko. X okoHYa-
TenbHas AupdepeHIMPOBKa MPOUCXOIUT B MMOCTHATAILHOM IIEPHO-
nie. [leuenb MOTHOKPOBHA, BCIIEACTBHUE YETO OBICTPO YBETNIMBAETCS
pu UHPEKIUAX, HTHTOKCUKAIIUAX U PacCTPOMCTBaxX KpoBooOparie-
Hus. Gubposnas karncyna toHkas. [Ipumepno 5% oObema mede-
HU Y HOBOPOXKJICHHBIX IPEICTABICHO KPOBETBOPHBIMH KIIETKAMHU,
B MTOCIIEAYIOIIEM HX KOJMYeCTBO ObICTpO yMeHbImaeTcs. K 8 romam
MOP(}OJIOTHYECKOE W THUCTOJIIOTHYECKOE CTPOSHUE MEeUeHH CTaHo-
BUTCSI TAKUM K€, KaK Y B3POCIIBIX.

OO6pa3zoBaHue >KeTYM HAUYMHAETCS YK€ BO BHYTPHYTPOOHOM
nepuoae. KoHUeHTpauus KeMYHbIX KHCIOT B MEUECHOYHOU >Kem4n
y JeTeit 1-ro rona KM3HU BBICOKasi, 0COOCHHO B TIEPBBIC IHU TOCIIE
POXICHHUS, YTO MOXKET OBITh MPUIMHON YACTOTO Pa3BUTHSI MOATICUE-
HOYHOTO XoJiecTasa (CHHIpPOMa CTYIICHHUS JKEIYH) Y HOBOPOXK/ICH-
HBIX.

J1J1st HOBOPOYK/IGHHBIX XapaKTepHa HEe3pPeNOCTh BCEX ITAIOB Tie-
YEHOYHO-KHUIIEYHOW NUPKYIANNN KETYHBIX KHCIOT: HEAOCTaTod-
HOCTPh MIX 3aXBaTa relmaToluTaMH 1 KCKPEIUH Yepe3 KaHAIbIIEBYIO
MeMOpaHy; 3aMe/IJICHHe TOKa JKeTYH; TUCXOIHS BCIESCTBIE CHIKE-
HUSl CHHTE3a BTOPUYHBIX JKEITYHBIX KHUCIOT ¥ HU3KWUH YPOBEHb HX
peaOcopOruu B Kuike. Y gereil oOpaszyercs: 0oJblie aTHUITUYHBIX,
MeHbIIe THAPO(GOOHBIX U MEHBIIE TOKCHYHBIX KUPHBIX KUCIIOT, YeM
y B3pocibiX. Hakomnenne )UpHBIX KUCIOT BO BHYTPUIICYCHOYHBIX
KETYHBIX POTOKAX 00YCIOBIUBAET MOBBIIICHHYIO TIPOHUIIAEMOCTh
MEKKJIETOYHBIX COCAMHEHHH W MOBBIIICHHOE COJEPKaHUE KOMIIO-
HEHTOB JKeTYM B KpoBH. JKemub peOeHKa Ha MEPBhIX MECSIax KU3HN
COZICP’KUT MEHBIIIE XOJIECTEPHHA U COJIEH, YTO OTPEJIENISIET PEAKOCTh
00pa3oBaHUs KaMHEH.

Y HOBOPOXIEHHBIX KUPHBIE KUCIIOTHI COSTUHSIOTCS MTPEUMYyTIie-
CTBEHHO C TaypuHOM (y B3pOCIBIX — C IIUIIMHOM). TaypHWHOBBIE
KOHBIOTATHI JIy4Ille PACTBOPSIOTCS B BOJIE H MEHee TOKCHYHBI. OT-
HOCHTEIFHO 00Jlee BRICOKOE COJIEpKAHHE B JKEITIH TaypPOXOIHEBON
KHCIIOTHI (00J1a/1aeT OaKTEPUITUIHBIM JICUCTBUEM ), ONIPEICIISET Pe/l-
KOCTh Pa3BUTUSl OaKTEPHAJILHOTO BOCHAICHHS >KETYEBBIBOMSIINX
nmyTeil y 1eTel Ha IepBOM IOy JKU3HH.
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depMeHTHBIE CUCTEMBI MIEUEHH, KOTOPbIe 00eCIeYnBalOT aJleK-
BaTHBI METa0OJIM3M Pa3IMYHBIX BEIIECTB, K POXKICHUIO HEJTOCTa-
TOYHO 3penbl. VIcKycCTBEeHHOE BCKapMIIMBaHUE CTUMYJIHPYET Oonee
paHHEe UX pa3BUTHE, HO MPUBOANUT K UX JUCIIPOTIOPIINH.

Y HOBOPOXICHHBIX B MEPBBIC JHU KXU3HU OTMEUAIOT HEAOCTa-
TOYHYIO aKTUBHOCTH DJIFOKYPOHHITpaHCc(epasbl, ¢ y4acTHEM KOTO-
pO¥ TPOUCXOAUT KOHBIOTAIUS OMITUPYOHHA C ITFOKYPOHOBOW KHC-
JIOTOH M 00pa30BaHNUE BOIOPACTBOPHUMOTO «IIPSIMOTO» OMITUPYyOHHA.

VY nereit paHHero Bo3pacTa JIe3MHTOKCHKAIIMOHHAS (DYHKITHSI T1e-
YEeHHU pa3BUTa HEJTOCTATOYHO.

JKemuHbIi My3bIph Y HOBOPOXKICHHBIX OOBIYHO CKPBIT MEYCHBIO,
MMeeT BepeTeHo00pa3Hyto popmy (TpyIIeBUIHYIO (DOPMY SKETIHBII
My3BIph MIpHOOpeTaeT B 6—7 Mecses). Pazmepsl ero ¢ Bo3pactom
YBEJIUUUBAIOTCA (TI0CIE POXKACHUS €ro JJIMHA — BCETO JIMIIb 3 CM,
Kk 10—12 romam oHa Bo3pacTaeT npuMepHo B 2 pa3a). CKOpOCTh BbI-
JIeTICHHS TTy3bIPHOH KeTUM y HOBOPOXKICHHBIX B 6 pa3 MEHBIIIE, YeM
y B3pocibix. OObeM My3bIpst C BO3PACTOM YBEITUYHNBASTCS: TTEPBBIC
6 Mecs1eB XuU3HH — 3 M, B 1—3 toma — 8.5 M, k 9 romam —
33 mu, B crapuiem Bozpacte — 50—70 mut (mm 1—2 MII/KT Macchl
Tema).

OTHOcHTeNbHAs JJIMHA TOHKOH KHIIKH Y HOBOPOXKICHHOTO
Oompmas: Ha 1 KT Macchl Tela MPUXOAUTCS | M, a y B3POCIBIX —
Bcero 10 cM. B cBsi3u ¢ OTHOCHTEIHHO OONBIIMMH pa3MepamHu Iie-
YEeHU U HEAOPA3BUTHEM MaJIOTo Ta3a KUIICUHBIE METIH JexKar 0ojee
KOMIIAKTHO, Y€M Y B3POCIIBIX.

JIBeHammarumepcTHas KUIIKAa HOBOPOXKJICHHOTO WMEET KOIb-
HeBUAHYI0 GopMy (M3THOBI (OPMHPYIOTCS TO3KE), TOABIIKHA
(x 7 romam ee QUKCHUpPYET KUpOBas TKaHb). B BepxHel uacTu aBe-
Ha/JIUATUIIEPCTHOM KHIIKH TMPOUCXOAUT OIIETauuBaHUE KHCIIOTO
KEJTYJIOYHOTO XMUMYyca — TIOATOTOBKA K JICHCTBUIO ()EPMEHTOB, BbI-
pabaThIBaeMBIX MOHKETYIOYHON JKEIe30i, W CMEIIMBaHNE C JKel-
9ypt0. CKIQAKU CIM3UCTOW OOOJOYKH Y HOBOPOXKJIEHHBIX MEHBIIIE,
YeM y JeTeil CTapliero Bo3pacTa, AyOIeHaJbHBIC YKEJe3bl UMEIOT
HEOOJBIINE pa3MepPhl H Pa3BETBIICHBI Cl1a0ee, YeM Y B3POCIBIX.

Tommast KuIIKa 3aHUMAET PUMEPHO %5, a MOJB3IOIIHAS ¥5 JIJTH-
HBI TOHKOH KHITKH (0€3 NBeHaAaTUIIEPCTHON Kuiku). OHa 3aKaH-
YHBAETCS WIJICOICKAILHBIM KJammaHoM (0ayrHHHEBOH 3aCIIOHKOM).
V nereid paHHEro BO3pacTa OTMEYAIOT OTHOCHTENBHYIO ciIabocTh
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MJICOILIEKAIBHOTO KJIallaHa, B CBS3HM C YeM HamOosee Ooraroe Oak-
TeprabHOU (DIOPOH COACPKUMOE CIICTION KUIIKK MOXKET 3a0pachl-
BaThCS B MMOJIB3/IONIHYIO, YTO CIIOCOOHO BBI3BIBATH BOCHIAIUTEINHHOE
MOpakeHUE €€ TEPMUHAIBHOTO OT/IENIa.

B ToHKO# KHIIIKE TPyIHOTO peOCHKA CONEPIKUTCS CPABHUTEIBHO
MHOTI0 I'a3oB, O6’beM KOTOPLBIX MOCTCIICHHO YMCHBIIACTCS BIUIOTH 1O
[IOJIHOTO HCUE3HOBEHMSI K 7 rojiaM (Y B3pOCIIbIX B HOPME I'a30B B TOH-
Ko# kmimke HeT). Cnm3ucTtas 00oj0uka TOHKas, Ooraro cHaOKeHa
cocyamMH u 001aJlaeT MOBBIIICHHON MPOHUIIAEMOCTBI0 (0COOCHHO
y IeTed 1-ro roma xu3Hu). Y HOBOPOXKJICHHBIX B TOJIIIE CIU3UCTON
000JI0YKH MPUCYTCTBYIOT OJUHOYHBIC M TPYIIIOBBIC JTUM(OUTHBIC
¢dhommukynel. Bragane onm pa3OpocaHbl 1O BCEH KHUIKE, a B IIO-
CIEIYIOIEeM TPYNIHUPYIOTCS MPEUMYIIECTBEHHO B TIOAB3AOINIHON
KHIIIKE B BHJIE TPYNIOBBIX JUM(aTHUECKUX (OJLTUKYIOB (Terepo-
BBIX Osiniek). JInmgarnaeckue cocyibl MHOTOUHUCICHHBI U UMEIOT
OoJsiee MIMPOKUI TPOCBET, YeM y B3pocibix. JIumpa, orrekaromias
OT TOHKOW KHIIIKH, HE TIPOXOTUT Yepe3 IMeYeHb, U TMPOTYKTHI BCACHI-
BaHUS TIOMAIaf0T HETIOCPEICTBEHHO B KPOBb.

MpiieyHasi 060s104Ka (0COOESHHO €€ MPOJIOJIbHBIN CJIOI) Y HOBO-
POXKICHHBIX pa3BuTa ciado. bpbikeiika y HOBOPOXKACHHBIX U JIeTeH
PpaHHETO BO3pacTa KOpOTKasA U 3HAYUTCIbHO YBCINYNUBACTCA B JJIU-
HY B TedeHue 1-To roya )Ku3HH.

VY netei TpymHOTO BO3pacTa B MEPUO MOJIOYHOTO MUTAHHS J0-
MUHUpYEeT MeMOpaHHOe mwuiieBapeHre. CeKpeTOpHBIH ammapar
TOHKOHM KHUIIIKK K POXJICHHUIO B I1eJI0oM c(HOpMUPOBaH. YKe C mep-
BBIX JTHEH KU3HU peOeHKa ()epMEHTHI BCEX OTAENIOB TOHKON KUIIKH
001a1at0T JOCTaTOYHO BBICOKOW THAPOIUTHUECKONW aKTHBHOCTHIO.
AKTHBHOCTb MaJIbTa3bl K POXKJICHHIO IOCTATOYHO BBICOKA M OCTAET-
Csl TAKOBOM y B3POCIIBIX, HECKOJIBKO MMO3KE HAPACTAET aKTUBHOCTh
caxapasbl. AKTHBHOCTh JIaKTa3bl OBICTPO HapacTaeT B IOCIE-
HUe Hemenw OepeMeHHOCTH. Ha mpoTsikeHnn mepwona TpyaHOTO
BCKapMITMBaHU OHA OCTAETCsl BBICOKOH, a K 4—5 rogam mpoucxo-
JIUT 3HAUUTEIILHOE e¢ CHIDKeHHe. HanMeHbIyl0 akKTUBHOCTh JIAK-
Ta3bl HAOMIOAAIOT Y B3pocibiX. CleayeT OTMETHTh, YTO [-JIaKkTo3a
JKEHCKOTO MOJIOKa abcopOmpyeTcst MeayIeHHee, YeM 0-JIaKTO3a KO-
POBBETO MOJIOKA, M YACTHYHO IMOCTYHAaeT B TOJCTYIO KHIIKY, YTO
CIOCOOCTBYEeT (POPMHPOBAHUIO T'PAMIIOIIOKUTEILHON KUIICYHON
MUKpO(]IIOpPHI y JeTel Ha TPyJHOM BCKapMIIMBaHUU.
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Toncrasi KMIIKa Yy HOBOPOXKICHHOTO MMEET JUIMHY B Cpel-
HeM 63 cM, a K KoHIly 1-To roma >km3Hu — 10 83 cMm. B mocmeny-
IOIIEM JTHHA TOJICTOW KHIIKHA TPHUMEPHO paBHA POCTy pebeHKa.
Y HOBOPOXKIIEHHOTO HET CAJIBHUKOBBIX OTPOCTKOB ((hOpMHUPYIOTCS
Ha 2-M TOJy ’KM3HH), JICHThl 00OJOYHOW KHIIKH €ABa HaMEUYCHBI,
raycTpbl OOONOYHOH KHIIKK OTCYTCTBYIOT (TIOSIBIISIIOTCSI TIOCIIE
6 MmecsreB). UepBeoOpa3HbI OTPOCTOK Y HOBOPOXKIECHHOTO MMEET
KOHYCOBHUIHYIO (popMy, oOsagacT OOJIBIION MOABMKHOCTBIO M3-3a
JUTHHHOM OPBDKEHKU N MOJKET TTOMEIIATHCS B JIFOOOH YaCTH MOJIOCTH
JKUBOTA, B TOM YHCJIE PETPOLeKaIbHO. BXo B HEro MIMPOKO OTKPHIT
(opmupoBaHue KianaHa MPOUCXOIUT Ha 1-M TOJY KHU3HH).

Jis cau3ucToil 0007I0YKH TOJICTON KHIIKHU Y JIETe XapaKTepHbI
yIIyOJIeHHBIE KPHIITHI, 0OJee MIOCKHUH 3MUTeNni, Ooiiee BhICOKas
cKkopocTh mponudepanuu. CTpoeHHE TOICTON KHUIIKK pebeHKa co-
OTBETCTBYET TAKOBOMY Y B3pOCJIOr0 UeJIOBeKa TONbKO B 3—4 roja.

Bo3pacTHbie 0c00€HHOCTH €TYJa: 1—2-¢ CYyTKH )KU3HU OTXOIUT
MEKOHHH (TycTasi BsI3Kas Macca TEMHO-OJMBKOBOTO I[BEeTa 0e3 3a-
rnaxa — KJIETKA KUIIEYHOTO SIHUTENNs, OCTATKH OKOJOIUIOIHBIX
BOJ] CO CIYLICHHBIMHU KJICTKAMHU KOXH, JKeNT4b, CEKPET KUILICYHHKA,
noKeynouHoi skenesbl) — 60—200 r.; ¢ 3-ro aHS — mepexon-
HBINA CTYyJI; C 5-ro JHA JKU3HU CTYJI 3aBUCUT OT TUIIA BCKapMJIUBa-
Hus. [Ipn ectecTBeHHOM BCKapMIIMBAaHUU CTYJ 30JIOTHCTO-XKEITOTO
1[BETa, TOMOTEHHBIH, KaIUIIEOOpa3HbIi, C KHUCIOBATHIM 3arlaxoM
B BUJIC JKUAKOW cMeTaHbl. YacToTa cTyaa B TEPBOM MOIYTOIUH —
110 5 pa3 B CyTku (HOPMOH MEpBOro Mecslia KU3HH OyneT u Ooee
YacThI CTyN — TOcie Kakaoro xkopmienus). OTcyTcTBHE CTyna
IO HECKOITBKUX JTHEH (ZlaXke 710 5) MpH XOPOIIeM CaMOYyBCTBUU Pe-
OcHKa M XOpOILIEeM alleTUTEe, TAKKe SBISETCS BAPHAHTOM HOPMBI.
Bo BTOpOM nomyronue yactora ctyia 2—3 pasa B JIeHb, a €T0 L[BET
OnpeaeNsieTcs: CbeleHHOM nuiei. ITpu nckyCCTBEeHHOM BCKapMIIU-
BaHWHU CTyJ peOeHKa 3aMa3K000pa3HOM WM MacToo0pa3HOi KOHCH-
CTEHIIMH, CBETIIO-XKEITOrO I[BETa, HHOT/IA C CEPOBaThIM OTTEHKOM,
HETMPHUATHOTO, THUJIOCTHOTO 3amaxa. Yacrora B mepBble 6 MecsieB
KHU3HU — 2—3 paza B JIeHb, 1ocie 6 MecseB — 1—2 pasa B JIeHb.
[Tocne roma HOpMaIBHEI CTYN pedeHKa 0QOPMIIEHHBIH, C YMEPEHHO
(heKaITbHBIM 3aITaxoM, ITBET 3aBHCHT OT ITUIIH (ITPH OOBITHOM ITHTA-
HUU — TEMHO-KOPUYHEBBII), 03 MaTOJOrMYeCcKUX IpuMeceH, da-
crota 1—2 pa3a B CyTKH.
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B nocneame ro/ibl akTUBHO 00CYKAaeTCsl BOPOC O HECTESPHIIb-
HOM KHUIIICYHHKE HOBOPOXK/ICHHOTO peOSHKA: 3aCCIICHUE KUIIICUHUKA
MUKPO(IOPON MPOUCXOIUT BHYTPUYTPOOHO IMyTEM 3ariiaThIBAaHUS
IJIOZIOM aMHHOTHYECKOW X)HUAKocTH. Ha 2-M Mecsiie U3HU y Jie-
TEH, MOMYYaroNINX IPYJIHOE MOJIOKO, (JIOpa KUIICYHHUKA TIPEICTaB-
JICHa B OCHOBHOM OM(UIyM-OaKTEpUsSIMHU, BBICEBACTCS HEMHOTO
KHIIEUHBIX TaJioueK. buduaym-06akrepun — 3TO0 HEOOXOIMMBIN
BUJ] MUKPOOPTaHU3MOB KHIIIEUHOTO TPaKTa, (PYHKIUSI KOTOPBIX 3a-
KIIFOYAETCsl B TIOJIEP)KAHUM HOPMAJIBHOTO KOJIMYECTBA U COOTHO-
IICHUS Pa3HBIX BUJOB (UIOpHI B KuiieuHuKe (Ouorenos3a). K koHiry
1-ro roya >KU3HHU, KOTJia PaluoH pPeOCHKAa 3HAYUTEIILHO PaCIIHpSs-
eTCsl, KOJIMYECTBO OnpuayM-0akTepuil YMEHBIIACTCS, a KUIIICYHBIX
Majo4eK — YBEIUYMBACTCS. Y JIeTel, HE MOJIyYaloluX TPyIHOTO
MOJIOKa, KHUILIEUHAsI MaJIouKa cOCTaBisieT 65—95 % MuxkpoopraHus-
MOB. KpoMe Toro, BBISBIISIFOTCSI SHTEPOKOKKH, TPaMIIONIOKHUTEIHHBIC
MAJTOYKH.



IX. METOAUKA UCCNEQOBAHUA XKT Y AETEN

Omnpeneneuue annemum (COXpaHeH, CHIDKCH, N30BITOUHBIN ).

O6wuii ocmomp. HeobxoauMo o0patuTh BHUMaHKE Ha CIEAYIO-
e GaKkTopHI:

* OJIOKEHHE (BBIHYKJICHHOE, TACCUBHOE);

* u3uvecKoe pa3BUTHE, CTEIICHb YIUTAHHOCTH (IeUIIUT Mac-
CBI, OKUPEHUE);

* COCTOSIHUE KOXKU: OKPACKy (OJ€THOCTD, CePhIil OTTEHOK, «CHHE-
Ba» MO IVIa3aMHU, KENTYIIHOCTh U JIp.); YACTOTY M HaJH4YUE IMaTo-
JIOTHYECKUX DIIEMEHTOB (TeMOpparuu, MUTMEHTAalusl, TeYeHOYHbIC
3HAaKM — COCY/IMCTBIC 3BE3/I0YKH, [TIEYCHOYHbIE JIAJOHU U JIp.); CYy-
XOCTb, IIETYIICHNE; COCTOSHIE MPUAATKOB KOXKU: BOJIOC (TYCKJIbIE,
JIOMKHE) ¥ HOTTel (MCUePUCHHOCTh, IOMKOCTb) H Ip.;

* COCTOSIHUE CKJIep (KENTYITHOCTH | JIp.);

* €CTh JIU CUMIITOMBI 00€3BOKHBAHMS,

* HaJIM4YHe OTCKOB.

Ocmomp pomoegotl nonocmu 'y nereir mo 8—10 et mpoBoguTCS
B KOHIIE MCCIICOBaHMs, HO ONMChIBAeTCs B Havyase. B xone ocmMoTpa
M3y4YaeTcs CIeAyIoIiee:

* CIIM3HCTHIC O0OJIOUKH TTOJIOCTH PTa: IBET, YHUCTOTA, BIAXKHOCTS,
0J1ecK, TIIAJAKOCTh CIM3UCTBIX M MATOJOTMYECKUEe U3MEHEHHs (Ha-
TeThl, aQThl, U3BSI3BICHUS, «3aelbl» B YIIIaX pTa, KPOBOMIHASIHUS
HIp.);

* SI3BIK: OKpacKa, BIXXHOCTh, HATMYWE HaJleTa, TOIIINHA, COCTO-
STHUE COCOYKOBOTO CIIOS, MATOJOTMYECKHEe M3MEHEHHs (TPEIUHEI,
W3BSI3BIICHUS, «Te0rpaduuecKuid» sS3bIK U Ap.);

* 3yOBI: HAIMYHE Kapreca U APYrux AeeKToB, caHanus 3y0oB;

* 3arax u30 pra (OTCYyTCTBYET, HIMEETCS).

Ocmomp srcusoma (IPOBOTUTCS B TOJIOKSHHUH JIEKA U CTOS):

* BeJIMUMHA (KMBOT HE YBEIIMYCH, YBEIMYCH B 00beMe, 3araB-
i),
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* opma (okpyrmasi, oBasbHAas; BBITYKJAs, BTSHYTas, IJIOCKasl,
€CJTU N3MECHEHA);

* CHMMETPUYHOCTb (OTAEJBI J)KUBOTA CUMMETPUYHBI, UMEIOTCS
OTZAETbHBIC BBINSYMBAHUS WIN BTSKCHUA);

° y4acTHE B aKTe AbIXaHMs (IBMKEHUSI UMEIOTCS, OTpaHUYCHUE
JBWKEHUH (YTOYHHTH MECTHOE WIJIM Pa3jIuToe), IBMKEHHs OTCYT-
CTBYIOT);

* HaJIM4ME NATOJIOTMYECKUX U3MEHEHUH (BUIUMAst IEPUCTAIIBTH-
Ka JKeJIyIKa U KHUIIEYHHUKA, N30BITOYHOE PA3BUTHE BEHO3HOH CETH,
OTEYHOCTh, NTACTO3HOCTDH MEpeaHel OpPIOIIHON CTEHKH, PacXOoKIe-
HUE TPSMBIX MBIIII )KABOTA, TPHDKEBBIC BBITISIYUBAHUS, MTOCIICOTIC-
paroHHBIC PYOITHI U Ap.).

Ilepxyccus sicusoma. BHauane MpoBOAUTCS HETIOCPEACTBCHHAS,
3aTeM OIOCpeOBaHHAs TIEPKYCCHsI IOCIE0BATEIbHO BO BCEX OTIE-
JIax JKUBOTA B MOJIOKEHUH Jiexka Ha criirHe. OIeHUBaeTCsl HalnIue
OOJIE3HEHHOCTH B Pa3HBIX OTJIENAX JKUBOTA; ONPEIEISICTCS Xapak-
Tep MEPKYTOPHOTO 3ByKa (KUIIEUHBIH TUMIIAHUT, YKOPOUEHHUE Iep-
KyTOPHOT'O 3ByKa, aCUMMETPHS U Jp.).

THanvnayus scueoma (puc. 1) IpOBOOUTCS B MOJOKEHHUU JIekKa
Ha criuHe. [ToBEepXHOCTHAS OPUEHTHPOBOYHASI TabIIallUsl TIPOBO-
JITCS TTOCJIEIOBATENILHO BO BCEX OTJeNIaX KUBOTA, HAUMHAS C JIEBOU
MOAB3IOLIHON 00JIaCTH WM, IIPU HAJIMYMH OOJE3HEHHOCTH, C IPO-
THUBOIIOJIOKHOM JIOKaTU3auu 001 00IacTH.

BBISIBASIIOT M ONUCHIBAIOT:

* HaIpspKEHUE MBIIII TiepeiHed OPIOIIHON CTEHKH (KUBOT MST-
KHH — OTCYTCTBYET; €CJIM UMEETCs, yKa3aTb: 00Ilee WU JIOKAJb-
HOE);

* 00JIE3HEHHOCTH (JIOKAJBbHYIO UK OOILY10) epeaHei OpronrHoi
CTCHKH (HE BBISBJIICHA; €CIIM ONPENIENACTCS, YTOUHUTD JIOKAJTH3aLUI0
1 CBSI3aTh ¢ 00JIACTSIMU ITPOCKIIMKA OPI'aHOB OPIOIIHOM MOJIOCTH);

° HAIMYHE 30H KOXKHOW THIIEPECTE3WH Ha TIepeIHEH OprOIIHON
CTEHKE U 3a €€ MpeaesiaMt, a TaKKe OOJIEBbIX TOUYEK (HE BBISBIICHBI;
€CJIM ONPEACISIOTCS, YTOUHHUTD JIOKATTU3AIHIO);

* ypuaHue (orpe/ensercs, He BbISBIEHO);

* pacxoJICHUE TPSMBIX MBIIII )KUBOTA, TPHIKK (OCNON JTMHHH,
IIYIIOYHOTO KOJIbLA, 1AXOBO-MOILLIOHOYHBIE);

* HAJIMYKME TIOBEPXHOCTHO PACIIOJIOKEHHBIX OITyXOJieH U yBenu-
YECHHBIX OPraHoB (TIEYCHH, CEIC3EHKH H AP.).
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IX. MeTopuka nccnegosanus XKT y peteit

Puc. 1. [Tanpmamnus oTaen0B TOJICTOTO KUIIIEUHUKA:
a4 — CUT'MOBHIHON KMIIKHU; 6 — CJICIION KUIIKH; 6 — BOCXOSIICH KUIIKHY;
2 — HUCXOJISIIICH KUIIKA; 0 — MOTEPEYHO-000I0UHON KUIIKH

I'myOoxast manbrarys — HEOOXOAWMO OLEHUTH MabIHPYIOTCS
JIM OT/IEJNIbI UILEBAPUTENBHOTO TPAaKTa WK HeT. Eciu nanenupyior-
Cs1, TO OMHUCHIBAIOT (hOopMY (LIHITMHIPUIESCKHUHN TSK); TUaMeTp (B CM);
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KOHCHCTEHIIMIO (MATKast, MSTKO-31acTHUECKasl, TUIOTHOAJIACTHYE-
CKasl, TUIOTHAs U JIp.); TIOABMKHOCTD; 00JIE3HEHHOCTD; HaJIM4ne yp-
JaHUS; XapaKTep MMOBEPXHOCTH (POBHAS, TIIAKas, OyrpucTas u 1p.).

Ayckynomayus sxcusoma. IIpoBoUTCS MOCIIEAOBATEIHFHO BO BCEX
oOmacTsiX. BBISBISIFOT W OMKCHIBAIOT IIYM MEPHCTAIBTUKUA KHIIICU-
HUKa (epUCTaIbTHKA KHUBasl MU [IYM IePUCTAIBTHKA HEM3MEHEH,
ycuiieH (OKHBJIeH), ocnabieH, He BhICHymmBaercs). [IpoBoaurcs
IO TOM e CXeMe, YTO M MIOBEPXHOCTHAS TAJIbITAIHS.

Baxno! Ayckynpranuio HEOOXOJMMO TPOBOAWTH JIO Hadaja
MabIIalliy )KUBOTA, TaK KaK OLIYIbIBAHUE KUIICYHHKA peIIeKTOp-
HO YCHITUBAET €r0 NePUCTAIBTHKY, YTO MOJKET ObITh HEBEPHO HCTOJ-
KOBaHO TP ayCKYJIbTallMU KaK yCUJICHUE MOTOPUKH KUIIICYHHKA.

T'enamobunuapnas obnacmes. HeoOXoaUMO TPOBECTH OCMOTP
oOsiacT mpaBoro noxpedephsi (M3MEHEHUH HE BBISBICHO, OTPaHH-
YEHHOE BBIMISTYMBAHUE, aCUMMETPHs KUBOTa U Ap.). OnpeaenuTsb
W OIHUCATh:

* TTOJIO’KEHHE HIYKHUX TPAHUT] IEISHH 110 TIPABOH CPETUHHO-KITIO-
YHYHOW, TIepeIHeN MOAMBIIIIEYHOH, TTapacTepHATBHON JTHHUAM (HE
BBICTYIIAET 3a Kpail peOepHOii Ayru; eciiy BBICTYIAET, JaeTCs pac-
CTOSIHUE B CM OT Kpas peGepHON JyTH) U Mo NepegHeil cpeuHHON
JIMHUY (J]AETCSl pACCTOSTHUE OT MEYEBUIHOTO OTPOCTKA IPYIUHbI);

° COCTOSTHUE HIDKHETO Kpas: ¢opMa W TOIIIHHA (3a0CTPEHHBIH,
3aKpyTIICHHBIH, TOHKUH, TOJCTHIN); KOHCUCTCHIUS (MSTKHIA, yMe-
PEHHOM IJIOTHOCTH, OYSHb TUIOTHBIN ); KOHTYPHI (TJIaJIKUe, POBHBIC,
OyrpUCTOCTh U Jp.); OABMKHOCTh U CMENIaeMOCTh (TIOJIBUKHBIH,
JIETKO CMEIIAETCsI, He CMEIIaeTcs); 00JIe3HEHHOCTh (OTCYTCTBYET,
UMeeTcs) U JIp.

THanvnayuro nevenu u scenuHo2o ny3vipsi HAIMHAKOT C MIOCTETICH-
HOTO MPOJABMKECHUS MAIBLEB U3 ME30TacTpUsl B AIHUracTpPaibHYIO
001acTh crpasa. JIaqoHb COMPUKACACTCS C KOJKEH TIepeTHEH CTEeHKH
KUBOTA, & KOHYUKH TAJIBIEB JENAI0T JUIIb JeTKue KojaeOaHus. DTo
MO3BOJISIET OIIYTUTH OOJiee TUIOTHBIN Kpail MeueH!, BBICTYAOIINI
n3-noj| pebepHoit Ayru. Pa3nuyaror a1Ba OCHOBHBIX BH/Ia MAJIBIIAIIUU
MICUCHH.

1. Cronvzawasn naronayus newernu no H. /]. Cmpasicecko. lomo-
YKeHHe OOJBFHOTO: JieKa Ha CIIMHE CO CJIeTKa COTHYTBIMH HOTaMWU;
noaymky youparoT. llampniamu mpaBoll (mambnupyroliei) pykw,
PacroIoKeHHBIMH MapajlielbHO HIDKHEMY Kparo Te4YeHH, MPOH3-
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IX. MeTopuka uccnegosanusa XKT y geteit

BOJIAIT JIETKHE CKOJNB3AIINE ABMKEHHS CBEpXY BHHU3. CKONB3SIIIUMU
JBJKEHUSIMU CJIENYET OUIYNaTh BCIO JOCTYIHYIO MajbHalUu MO-
BEPXHOCTH nedeHu. OcoOEHHO YacTo CKOJb3AIIas Majbiamnns rneye-
HU UCTIOJIB3YETCS y IETEN IPpyAHOT0 U MIIJIIIETO BO3pacTa.

2. bumanyanvnas nanenayus newernu no B. I1. Obpazyogy. I1anb-
MUPYIOLIYIO0 PYKY KIQAyT IUIalIMs Ha 0OJIaCTh MPaBOH MOJOBHUHBI
OpIOLTHON CTEHKH Ha YPOBHE MyIIKa WM HIDKe. JIeBoi pykoil ox-
BaTHIBAIOT NPABYIO TMOJOBHUHY TPYJHON KIETKH B HH)KHEM OT[IEJIE.
OcraBisis Ha MecTe IIPaBYIO PYKY, TNTyOOKO BBEJCHHYIO B OPIOLIHYIO
MOJIOCTh, TIPOCAT pedeHka TTyOoKo BIOXHYTH. [Ipu BIOoXe maibnu-
pyromiasi pyka BBIBOAUTCS W3 OPIOIIHON MOJOCTH B HAMpaBlICHUN
Brepea U BBepx. IIpu 3ToM HMOKHMM Kpail IEYeHU CKOJIBb3UT BHU3
Y KacaeTcsl MaJbIUPYIOMIUX MalbleB, CIETKa MPHAABIUBAIOIINX
MEPEIHIOI0 OPIOIIHYIO CTEHKY.

[Ipu mampnamuu medeHN oOpamaloT BHUMaHHE Ha €€ KOHCH-
CTEHIIMIO, POBHOCTH ITOBEPXHOCTH, OOJE3HEHHOCTh, Ha KaKyIO
BEJIMUMHY OHA BBICTyNAeT M3-T0J Kpas pebepHO nyru. B Hopme
y mereil 10 3 jer mpaBasi AOJA TEYSHH BBICTYIAET U3 MoApeOephs
Ha 1—1,5 cM u k 5 TotamM HaxoJuTCs y Kpast pedepHoii ayru. B Hop-
Me€ MPOIIYIBIBACTCS BECh IEPEAHUN Kpail meueHu B anuractpun. OH
npoxonut ot VII—VIII pebpa crpasa go VII—VIII pebpa cnesa.
Crnenyer oOpaTtuTh BHUMaHUE HAa 00JIACTb MPOEKIUH KEITIHOTO Iy-
3BIPSI — TOUKY IepecedeHmsl MpaBoi peOepHON JTyTH C HapYKHBIM
KpaeM MpsiMOi MBI *kUBoTa (Touka Kepa). Y meret peako mpo-
IIYTTBIBACTCS JKETYHBIN Ty3bIPb, HO TP 3200JIEBaHUSIX JKEITIEBHIBO-
JIAIIeH CUCTeMBI MOXKET OIIyIIaThbcs HEepe3Kui Aedanc (Hampsixe-
Hue). UToObI 3TO 3aMETHTh, HEOOXOIUMO CPAaBHUTH OTBET MBIIIICUHON
CTEHKH Ha KoyeOaTeJbHbIE JIBHKCHHS TAJIbIIeB B CHMMETPHIHBIX
ydacTkax crpaBa U cieBa. [Ipu naBnenuun nanblieM B Touke Kepa
yCTaHaBIUBAaeTCs HaIHIue O0JIE3HEHHOCTH — 3TO HWKHHNA (hpeHH-
KyC-CHMIITOM, a MTPH JaBIEHUN MEKAY HOXKKAMH TPyIHHO-KITIOYHY-
HO-COCLEBUIHON MBIIIIBI — BEPXHHUH (PPEHUKYC-CHUMIITOM.

Hanvnayus scenyoxa. Ilanpnanys mo Hapy>KHOMY Kparo MPsIMON
MBIl )KABOTA B 00JACTH DIIUTACTPHUS TIO3BOJISIET MOTYYHUTh WH-
(hopMaIHIo 0 COCTOSHUU MUJIOPUYECKON YacTH JKEITyJKa U JBCHA/I-
HATHNIEPCTHON KHUIIKHA. CKONMB3AIIMMH JBH)KCHUSMHU CBEpXy BHH3
1 Ha00OpOT B SIHUTAaCTPHH MOKHO ITPOILYTIaTh TEJIO KeTy/IKa.
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THanvnayus cenesenku (Kax ¥ MeUYEHU) MOKET TPOBOAMUTHCS JIBY-
MSI METOJIAMH: CKOJIB3SIMM U OMMaHya bHBIM. TeXHUKa MaNblaliu
TaKas ke, Kak Py Najblalnuy Ie4eHH, HO IPH OMMaHyalIbHOHU Malib-
MaIMHU CeIe3eHKN peOCHOK YKIIabIBacTCsl Ha MPaBblii OOK CO clierka
COTHYTBIMH HOTaMH W TOJIOBOW, IPUTHYTON K Tpyau (1oaOopomoK
JIOJDKEH KacaTbCsl TPYIHOM KIIETKH).

Hanvnayus noodoicenyoounou oicenezvl o I'pory. Ilomoxenue
OOJILHOTO: HAa CIMHE C BAaJUKOM, IOJBEACHHBIM 0] IMOSCHHUILY;
HOTH COTHYTHI B KoJeHsX. [lanblpl mambnupyromei pyku BBOJSAT
B OPIOIIHYIO MOJOCTH 10 HAPYKHOMY KPalo JIEBOW MPSMON MBIIIIIBI
B JIEBOM BepXHeM KBajpaHTe. [lampnarus mpoBouTCs Ha BBIJOXE.
[Tanbupl, qocTHUrast MO3BOHOYHMKA HAa YPOBHE ITyTNKa, NAJBIUPYIOT
MO/KETY/IOUHYO JKeJle3y, UIMEIOIYI0 BUJI JIEHTBI, KOCO TepeKphIBa-
OIIECH TTO3BOHOYHBIH CTONO. Y CTapIIuX JeTel Mayblaluio MopKe-
JYJIOYHOM >KeNie3bl MOYKHO TPOBOIUTH M OnMaHyanbHO. [Ipu sToM
Majblbl IPAaBOI PyKH CITy>KaT AJIsl BOCIPUATHS Oy IIEHUH Ipu Mpo-
UIYNIBIBAHNY, a IOMEIIEHHbIE HAa HUX MaJbIlbl JIEBOM PYKH, OKa3bl-
Basi JaBJCHUE, CIIOCOOCTBYIOT IPOHUKHOBEHHUIO BIIIyOb OPIOIIHON
MoJI0cTH. MOXKHO MPOBOAMTH MaJBIIALUIO MTOJKETYTOYHON KeNe3bl
B TIOJIOKEHUHU Ha TIPAaBOM OOKY, a TAK)KE B CUASYECM OJIOKEHUH.

B nocnenHioro ouepenb omMchIBaeTCs XapakTep CTysa: pery-
JSIPHOCTH, YUCIIO MCHPAKHEHUH 3a CYyTKH, KOHCHCTeHLUS, Gopma,
HaJM4YUe MaTOJOTMUYECKUX MpUMecel, HelepeBapeHHbIX OCTaTKOB
MUIIH, TJINCTOB U JIp.



X. CEMUOTUKA NOPAXXEHUA OPTAHOB MULLEBAPEHUA

H3menenue anmerura. CHIKEHUE aNleTUTa BO3HUKACT IMPHU
MHoTHX 3a0oneBanmsax JKKT, B Tom gucie npu 330parute, ractpu-
Te, I3BEHHOM OOJIC3HU, XPOHUYECKUX 3a00JICBAaHHSIX TICUCHH, TTaHK-
pearute u ap. OTCyTCTBHUE anmeTuTa (AaHOPEKCHsT) MOXKET Pa3BUTHCS
MIPH TIaTOJIOTUX OPTaHOB MUIIEBAPEHUS, TICUXUIECKUX HAPYIICHU-
SIX, @ TAKXKE OBITh CJICIICTBUEM HEIIPABIIILHOTO BCKAPMJIMBAHUS WA
MTUTaHMSL.

H3oupamenvnviii  annemum (OTBpallleHUE K ONpPeesICHHBIM
MPOYKTaM) MOXKET C(HOPMHUPOBATHCS MPH HENEPEHOCUMOCTH Ka-
KHX-TN0O0 THUINEBBIX WHTPENNEHTOB (OEIKOB, KUPOB, YTIEBOJOB).
Hanpumep, npu HemepeHOCUMOCTH JTUCaXapyIoB (JIAKTO3bI, caxa-
pO3bI, GPYKTO3EI U 1IP.) peOCHOK MOKET OTKA3BIBATHCS OT MOJIOUHBIX
MIPOIYKTOB, (PPYKTOB U citaocTell. Y OONBHBIX C TOPaKEHUEM Teue-
HU ¥ KEITYEBBIBOAIICH CHCTEMBI HAOMIOAAIOT OTBPAIICHUE K YKHUP-
HO# mumme. Ilpu s3BeHHOW OOJIC3HM aIMIETUT MOXKET OBITh CHIDKCH
M3-3a CTpaxa rnepes MosBICHUEM 00JH, KOTOpas yCHIUBACTCS TIOCIIe
npuema efsl. JleTr ¢ mOBBIIIEHHON KUCIOTHOCTRI0 OOBITHO OTKA3bI-
BAaIOTCSl OT OCTPOM WIIA COJICHOM TTHIITH.

Yeunenue annemuma (nomudarvst) MOKET MPOSBISITHCS U Y 3710~
POBBIX JIETEH B ITEPHOIBI YCKOPEHHOTO POCTA, TIOJIOBOTO CO3PEBAHNS,
Y BBI3ZIOPABIMBAIOIINX ITOCIE 3a00JIEBaHUM, COMPOBOXKIABIIUXCS
CHIDKEHHUEM alllIEeTUTA, a TAK)KE Y OOJIBHBIX XPOHUYESCKUM ITaHKpea-
TATOM HJIM UMEIOIINX CHHAPOM MabaOCopOnuu (M3-3a HapyIICHUs
BCAChIBaHUs THILU B TOHKOW Kullke). CUIIbHOE MOBBIIIICHUE arllie-
TuTa (OyTUMHUS) BO3HHKACT Y JMETEH CTpamaolnX CaXapHBIM JIHa-
oerom (manee — CJI), mpu naronoruu [{HC, a Takke y nanueHTos,
TIOJTYYAFOIINX TITIOKOKOPTUKOUIBI, aHAOOIMUECKUE CTEPOUIBI U JIp.

Usmenenue Hacviuyaemocmu. BHICTPYIO HACHIIIIAEMOCTb HAOIO-
JIAIOT Y MalMEHTOB C XPOHUUECKUM T'aCTPUTOM, 3a00JICBAHUSIMU T1€-
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YEHU M KEJIYHBIX IMyTel. HyBCTBO NOCTOSHHOT'O IOJI0/a XapaKTEPHO
JJId TTaOUCHTOB C TUICPUHCYIMHHU3MOM, HeJ’IHaKHeI:I, CUHAPOMOM
KOPOTKOM KHIIIKH.

JKaocicoa BO3HWKAeT TIpU O0E3BOKMBAHUH BCIIEJCTBHE JHAPEH
WJIM PBOTHL;, y OOJIbHBIX XpOHUYECKUM ankpearutom, C/1 u np.

Tosviwennas canusayus y neTeil B Bozpacte crapiue 6 Mmecd-
IEB MHOTZIa BOSHUKACT IIPH INIMCTHBIX WHBA3UAX (HaanMep, acCKa-
pumose), a Takke Tpu 3a00JIeBaHUSX MOIKEITYIOYHON JKEIe3bl
BCJIE/ICTBUE KOMIIEHCATOPHOTO YCWIJICHUS! (DYHKIIUHM CIFOHHBIX JKe-
ne3. He cTout 3a0bIBaTh, 4TO CIFOHOTEUEHHE MOXKET OBITH BHI3BAHO
u 60.]]])}0 IIpu TJIIOTaHWH, HAJIUYUCM A3BOYCK BO PTY, SIUITIOTUTOM
(HE0OXOMMMO OIICHWBATh HATUYHE COIMYTCTBYIOIIMX CHMIITOMOB,
TaKHX KaK IMOBBIIICHUE TEMITEPATyPhI, ITyMHOE JIbIXaHUe, IPU3HAKN
MHTOKCHKAIINN).

Heobwviunwviii npuexyc 6o pmy HabNIOAAIOT IPU HEKOTOPBIX 3200-
JIEBAHUSAX OPraHOB IUILEBAPEHUS: KUCIIBIA — IIPU TaCTPOLYOIECHU-
Te, SI3BEHHOW OO0JIC3HU; TOPHKUN WU METAJUTMICCKUN — TIpH 3a00-
JIEBaHUIX TICUCHHU.

Hapywenue enomanus (nucgarusi) MoxeT ObITh BBI3BAHO MHO-
xecTBOM npuumH. Jucdaruum y nereid 10 3 neT yamie Bcero ooy-
CJIOBJICHBI ITOPOKaMU pa3BUTHUA ITOJIOCTU pPTa W IJIOTKHU, aneSHefI
MUIIEBO/Ia; CTEHO3aMH THINEBOJA; CAABJICHHEM IIHIIEBOAa aHO-
MaJIbHBIMH COCY/IaMU; HEBPOTEHHBIMU HAPYIICHUSIMHU.

Hucdarun y aeteii crapiie 3 JeT yaiie Bcero 00ycioBIeHb ped-
JIIOKC-330()aruToM; MHOPOAHBIMU TEIaMH THUIIEBOJA; PyOIOBBIMU
CTPUKTYpPaMH MHUIIEBO/A; 00bEMHBIMHU TPOIIECCAMHU B CPEOCTEHUH;
BapUKO3HBIM PACIIMPEHNEM BEH MHIIEBOA; KaPINOCTIa3MOM; HEPB-
HO-MBIIIEYHBIMHA HApYyIICHUSIMH, TICUXOTCHHBIME (haKTopamMu; BOC-
NMaJUTCIbHBIMU IPOLECCaMU B IIOJIOCTU PTAa U ITIOTKE.

Ompuloicka BO3MOXKHA Y 3JIOPOBBIX JIETEH TPyAHOTO BO3pacTa
TIPU 3ariIaThIBaHUH BO3Ayxa (a’podarus), y meTel cTapIiero Bo3-
pacTa — mpHu OBICTPOM TMOTPEeOICHUU MHIMU W repeenaHuu. llpu
MATOJIOTUYECKUX CHUTYalUsX OTPbDKKA OOYCIIOBJICHA TOBBIIICH-
HBIM T'a3000pa30BaHUEM M3-32 OPOXKCHUS THINH MPH €€ 3aJepiKKe
B KCJIIYIKE. OTpBDKKa C TYXJIBIM BKYCOM BO3HHKAcCT B PE3YJIbTATC
MPOIIECCOB THUEHHS W XapaKTepHa /s CTeHO3a NpUBpaTHUKA, Ta-
crpura. OTPhDKKA ¢ PE3KO KUCIBIM, OOKUTAIOIIUM BKYCOM BO3HU-
KaeT IPH MOBBIIIEHHON KUCIOTHOCTH (s1i3BeHHAast 00NIE3Hb, TACTPUT).
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OTpBDKKa ¢ TPUMECHIO TOPEUH YKa3bIBaeT Ha 3a0pachIBaHUE KETUU
W3 JIBCHAAIATHIICPCTHON KUIIKU B YKEIYJO0K (3USHHUE TPUBPATHHKA,
3a00JIeBaHMSI TICUCHH U JKETIHBIX Ty TEH ).

U3o1coea BO3HUKACT B pe3yabTaTe pa3apaKeHHus CIM3UCTON 000-
JIOUKH MTUILEBO/IA B CITy4ae MONagaHuH B HEr0 KMCJIOTO KETYI0YHOTO
COAEPIKUMOT0, UTO XapaKTEPHO NPU HEJOCTATOUHOCTH KapAUaIbHO-
ro cunkrepa. M3xory HaOI0a0T pu 330(arure, racTpomyoe-
HUTE, I3BEHHON OOJIe3HM JKEeNTy/Ka WM JBEHAIATUIIEPCTHON KHIII-
KH, TPBDKE MHIIEBOAHOTO OTBEPCTHS TradparMsbl, mepeeIaHuu U Jp.
Pa3BuTHIO N3KOTH CIOCOOCTBYIOT COCTOSTHHS, COIPOBOKAAIOLINECS
MOBBIIICHUEM JABJICHUSI B JKENYJIKE U OPIOIIHOW IMOJOCTH (ACIHT,
METEOPHU3M).

TowHoma MOXET TIpeaIIecTBOBaTh PBOTE WM OBITH CAMOCTO-
ATeNbHBIM cumnToMoM. OHa crocoOHa MOXKET Pa3BUTHCS MPH 3a-
OoNleBaHMSX OPraHOB IMUILEBapeHHs (TaCTPOAYOACHHUT, OPaKCHUE
KEJUHBIX MYyTEeH W JIp.) ¥ MPOYHUX OPTaHOB, a TAK)KE MOXKET UMETh
YCIIOBHO-PE(IEKTOPHBIN XapaKTep.

Peoma — ycrnoBHO-pe(IEKTOPHBIN aKT, KOTOPHI BO3HHKAET
IpU pa3ipaKCHUU PBOTHOIO LIEHTPA UMILyJbCaluei, MOCTynao-
1iei mo Oy’ /1aronieMy HepBY M3 Pa3InYHbIX peIeKCOreHHBIX 30H
(kenmyzKa, JKeITYHOTO Iy3bIpsi, IEYCHOUHBIX U JKEITYHBIX MPOTOKOB,
MTO/KETYIOYHON JKelle3bl, YepBEOOPa3HOTO OTPOCTKA, MOYETOUHH-
KOB, TJIOTKH, OPIOIINHBI, BEHEUYHBIX COCY/IOB CEpAIIa U JIP.), & TAKIKE
MPU HEMOCPEIACTBEHHOM TOKCHYECKOM BO3/ICHCTBMU Ha PBOTHBIN
LEHTP ¥ Pa3BUTUH Pa3IMYHBIX MaTonornyeckux mpoueccos B LIHC.
PBora y mereii BO3HHKAaeT 4acTo, 0COOCHHO B BO3pacTe J0 3 JIET,
YTO OOYCIIOBJICHO ONpEACNICHHBIMH aHATOMO-(DH3HOIOTHIECKUMHU
0COOEHHOCTSIMH.

[To xapakTepy pBOTHI MOKHO C/IEJIaTh MPEATIOI0KEHHE O €€ TPO-
HCXOXKIICHUU.

— PBoTa meHTpanbHOTO reHe3a OOBIYHO pa3BHBACTCS TPH IMa-
tonorun [{HC. Bo3HukaeT BHE3almHO Ha BBICOTE IepeOpasibHBIX
paccTpoiicTB (ronoBHas Oousb, moBbiIeHHe AJl, HapylieHue 3pe-
HUS U Jp.) 0e3 mpejiecTByomeil TomHoTel. He cBsizaHa ¢ enoH,
He O0MIIbHAs, HE YITy4IIaeT COCTOSHUS OOIBHOTO.

— PedurekropHast ppoTa 0OBIYHO BO3HUKAET BHE3AITHO 0€3 TIpe/I-
MIECTBYIOIICH TOITHOTHI MPH MOPAKEHUH PA3IMYHBIX BHYTPECHHHUX
OpraHoB W HE PUHOCUT OOJICTYCHHUSI.
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— Xenynounast ppoTa XapakTepHa JUIsl 3a00JICBaHUH JKEITYIIKa.
OOb1uHO Bo3HHKaeT yepe3 0,5—1,5 yaca mociie npuema MuIlM, ei
MIPEIIIeCTByeT TOIHOTA. PBOTa OOWMIBHAS, NMEET KHCIBIN 3arax,
MIPUHOCUT BPEMEHHOE obJerdyenne 00IpHOMY (TIPUBOIUT K YMEHbB-
IICHUIO TONTHOTHI M OOJIN).

— UYacTas u HeoOMIbHAs PBOTA BO3HUKAET Y AETEH PAHHETO BO3-
pacta npu uopocnasme. [Ipu 3Tom uHOTIA HAOIIONAI0T BUIUMYTO
Ha IV1a3 NEPUCTAIBTHUKY.

— Mg muiopocTeHo3a xapakTepHa pBoTta «(poHTaHOM». PBOT-
HBIC MACChl OOWJIBHBIC, C THUIOCTHBIM 3allaX0M, 00bEM MPEBHIIIACT
KOJIMYECTBO CHEICHHON IMHUIIH, U, YTO BaKHO, B PBOTE OTCYTCTBYET
JKETUb.

— KpoBapasi pBoTa BO3HHMKAET MPHU IPO3USAX U SA3BAX KEIyAKa
Y JBEHAALATUIIEPCTHON KUIIKU, KPOBOTEUEHUU U3 PACIIUPEHHBIX
BEH MHINEBOAA U xenyaka. [Ipu yMepeHHOM KpOBOTEUCHUHU PBOT-
HBIE MacChl UMEIOT TEMHO-KOPUYHEBBIN 1BET («KOMEHHOM TyIIN»)
M3-32 IPUCYTCTBUS COJITHOKHUCIIOTO TeMaTHHa (o0pasyeTcst u3 Te-
MOTIIOOWHA TIOA BO3JEHCTBHEM COJITHOW KHUCIIOTHI JKEITYJ0YHOTO
coka). [Ipu MaccHBHOM KPOBOTEUCHHU BO3HHKACT PBOTA IIOJIHBIM
PTOM» KPOBBIO CO CT'yCTKaMH. MICTOUHUKOM TOJJOOHOTO KPOBOTEUE-
HUS MOTYT OBITh, HAIPUMEP, BAPUKO3HO PACITUPCHHBIC BEHBI TTHIIIC-
BOJIa WJIM KapIuaJbHOIO OTJEJa JKEIylKa MPU HNOPTaIbHOU TUIep-
TEH3UU.

— Ilpu nuBepTUKyNax, axaja3uu U Cy>KEHUU HUKHUX OTIEIIOB
MUIIEBO/Ia PBOTA OOBIYHO BO3HUKAET cpasy mocie enbl. [lo xapak-
Tepy ObIBaeT HeOOMITBbHOI. PBOTHBIE MacChl COCTOST M3 HETIEpeBa-
PEHHOI nHIIH.

— Ilpu kumeyHol HEmpPOXOAUMOCTU PBOTHBIE MAacChl MOTYT
MMETh Pa3JIMYHbII COCTaB: MPU BHICOKON HEMPOXOAMMOCTH PBOT-
HBIE MaCChl BKJTIOUAIOT JKEITyIOTHOE COAEPKUMOE C IPUMECHIO KEII-
9U; TIPHA CPEeIHEH — UMEIOT KOPUIHEBBIN 1TBET U (eKaTLHBIN 3amax,
9TO 00YCIIOBIICHO aHTUTIEPUCTAIBTHYECKOW BOJTHON U MOTIaIaHuEM
COJICPKUMOTO KUIIICYHHUKA B KEIYIOK (KaJloBasi pBOTA).

— PBOTHBIE Macchl cofiepKaT MPUMECH JKETUH MPHU 3a00ICBaHU-
SIX JKETYEBBIBOMSIINX ITyTSH U MOKEITYIOUHOM JKeIIe3bl, aHOMAJIH-
SIX Pa3BUTHS JBEHAUATUIIEPCTHON KUILKU.

bonu 6 srcusome BO3ZHUKAIOT KaK MPH MATOJIOTUU OPraHOB MUILE-
BapeHHUs, TaK M IIPU NIATOJIOTHH JPYTUX OpraHoB U cuctem. Heobxo-
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JIMMO YTOYHHUTBH BPEMsI BOBHUKHOBEHHsI 00JICH, UX HHTEHCUBHOCTb,
JIOKAITM3aIlMI0 W UPPAJUAIIIo, & TaKKe MEePHOJNIHOCTh U CE30H-
HOCTb.

PanHue, BO3HUKAIONIME BO BpeMsl €/Ibl, OO XapaKTepHBI IS
a30(haruta, cpa3y mocie enpl — i ractputa. [lo3maue 60mu cBOM-
CTBEHHBI AHTPAJIBHOMY TaCTPUTY, IyOICHUTY, TacCTPOLYOJCHUTY
WJIH SI3BEHHOW OOJIe3HU JIBEHAAIATUIIEPCTHON KUIIKHU (XapaKTePHBI
TOJIOAHBIC U HOYHBIC OOIH).

WHTeHcuBHOCTD 0OJICH YMEHBIASTCS TOCIIE TPUEMa MUIIH TTPU
aHTPaJIHHOM TacTPUTE, TACTPOIYOJCHHUTE U SI3BEHHOW OOIE3HH JIBe-
HaJUATUIEpCTHOW Kuiku. OJHAKO Yepe3 HEKOTOpoe BpeMsi BHOBb
MIPOUCXOANT ycuieHne Oonell (MOMHUHTaMOBCKHAN PUTM OoJei).
WHTeHCUBHBIC U JUTUTEIIBHBIC KOJIOIIKE OOJIH B ITPABOM Iopedephe
XapaKTEePHBI JIJIs 3200JICBaHUN MTEYEHU U 0COOCHHO YKEIYHBIX Ty TeH.
PaznooOpasnble Mo Xapakrepy 0omn (Tynble HOIOIIHE WIIH OCTPHIE
MYYHUTEIIbHBIC) XapaKTEPHBI JJIsl TOPAXKECHUS TOJKEITYT0UHOMN JKe-
JIe3bI, 0COOCHHO €€ XBOCTa U Tena. IHTeHCHBHBIE 00IH OBIBAIOT IIPU
MOPaKEHUH TOJICTON KUIIIKH.

BrisiBiieHre nokanmuzanuu O0oyield U MX WppaJHalliu MO3BOJSET
OTIpE/IeTNTh, KAaKOW OpTaH MOpPakeH.

— bonu B sanuracTpanbHO 00IaCTH THITHYHEI 715 3a001eBaHII
JKEITy/IKa, TIOPKETYIOYHOHN JKEJe3bl, SIMUTaCTPAILHOU TPBIXKH, TPhI-
KM TTAIIIEBOHOTO OTBEPCTHS quadparmbl, 3a00eBaHIH MUIIIEBO/IA.

— bonu B mpaBom mosipedepbe XapaKTepHbI i 3a00JIeBaHUN
MIEYCHH, JKEITYHOTO ITY3bIPs, KeTYHBIX MyTeH, TOJOBKH TMOKETy-
JIOYHOM KeJe3bl, JBCHAANATUIICPCTHON KUIIKH, TIEYeHOYHOTO YIia
TOJICTOM KUIIIKH.

— bonmm B nmeBoM monpebephe HAOTIOMAIOT TIPU 3a00JIEBAHUIX
KeJy/iKa, XBOCTa MO/KETYI0YHON JKeJe3bl, CeJIe3eHKH, JIEBOTO U3-
rr0a 000JJ0YHOM KHIIIKH, JIEBOH JTOJU TIEYCHHU.

— Bonu B OKOJIONYTIOYHOM 00J1aCTH HAOTIONAIOT NIPH ITYTIOYHBIX
IPhDKaX, TOPAKEHUSIX TOHKOW KHINKH, OpBIKECUHBIX JMMpaTHye-
CKHX Y3JIOB, CaJTbHHKA.

— Bonu B npaBo¥i MOAB3/IOIIHON 00IaCTH XapaKTEPHBI IS arl-
MEH/IUIINTA, TIPY TTOPAXKSHUH TOJICTOW KHIIKHA WU KOHEYHOTO OT-
pe3Ka MOJAB3I0NUIHON KHIIKU U HUIICOICKAIILHOTO YIIa, YTO THITUIHO
it 6onesnu Kpona.
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— bonu B n1eBoii moaB3101IHOK 001aCTH Yatie 00yCIOBICHBI I0-
PaKCHUEM CI/IFMOBI/II[HOEI KHIIIKH.

— bomu B T0OKOBO# 00J1aCTH BOSHUKAIOT ITPH 3a00JIEBAHUSAX MO-
YeTI0JIOBOM CUCTEMBI.

— bonu B maxoBoii o0nactu HAOMIOMAIOT IPU BOCIIAJICHUU Yep-
BEOOPA3HOTO OTPOCTKA, 3200JIEBAHUSX CIICTION KUIIKH, TEPMHHAb-
HOT'O OTJieJla MOJIB3/I0IIHOM KUIIIKH, MMaXOBBIX I'pblKax. bonu B Jie-
BOH TTaXOBOM 00JIACTH XapaKTEPHBI IS 3a00JIeBaHUI CHTMOBHTHOM
KHIITKY, a TPH 3200JIeBaHUSIX TPSIMOU KUIIKH OO HEPEJIKO JIOKAIH-
30BaHbl B 00J1aCTH POMEKHOCTH.

— PaznuTele 60y B )KMBOTE BO3HUKAIOT MPU MEPUTOHUTE, KH-
NIEYHOH HETPOXOJAMMOCTH, CITACYHOM OOJIe3HU U JI.

Wppaamanus 6omeld B mpaBoe IJ1€40, JIONATKy ObIBaeT MpH 3a00-
JICBaHUSIX TICYCHH U JKETYHBIX ITyTei; B 00a moapedephs — MpH 1y-
OJICHUTAX; B CIIMHY (OTMOSICHIBAIOLINE) UK B JICBOE IJIEY0 — IPH 3a-
OOJICBaHUSX MTOJKEITYIOUHOH JKEJIe3bl; B CTUHY — MPH MOPAKCHUU
xemynka. UyBCTBO NTaBIE€HUS BOKPYT MYIKa, TAHYIIHE OOJH, %OKe-
HUE TAIMEeHTH OUTYIIA0T IPH 3a00JI€BaHUSIX TOHKOTO KUIIIEYHUKA.
AHanu3 pa3jnyYHBIX XapaKTEPUCTUK OOJICH B JKUBOTE MO3BOJISICT
HPEANOJIOKUTh UX T€HE3 M NATOJIOrUI0, IPU KOTOPOU OHM PAa3BU-
JIACh.

BrisiBieHre TepHOIUYHOCTH M CE30HHOCTH OONeld B KHBOTE
“MeeT OONbIIoe 3HAYeHUE B PACIIO3HABAHHWU TATOJIOTHH MHIIEBa-
pUTENbHOM cucTeMbl. UepenoBanue nepuoaoB 00JIEBBIX OLIYIICHHN
" XOpowero caMoO4yBCTBHA, a TaKKE€ BO3HUKHOBCHUC U YCUJICHUC
00JIcii B BECCHHE-OCCHHUU TIEPHUOMI HEPEIKO OBIBaeT y OONBHBIX
SI3BEHHOH OOJIE3HBIO.

Memeopuzm MOXKET Pa3BUThCS MPHU AUCOAKTEPHUO3E KUIIICUHUKA,
SHTEPOKOJIUTAX, UEIWaKuU, AUcaxapuJa3HOM HEJ0CTaTOYHOCTH,
CHHIPOME MajIbaOCOPOIIMHU, ITPH HOJTHON WITH YaCTHUHOM KUIIICYHON
HEMPOXOANMOCTH, TTape3e KUIIEIHNKA.

Juapes BO3HWKAET NpU YCUIIEHUU TEPUCTAIBTHKN KHIIEYHUKA
U YCKOPEHHOM IPOJIBMKEHUH €0 COAEPKUMOTro, NIPU 3aMeJICHUN
BCAaCbIBaHU B KHIICYHHUKEC XKUJAKOCTU U IPU YCUIICHHUU €€ CCKPEC-
WY OPU MOPAKEHUAX KUIICYHUKA. J[napes MOXKET BO3HHMKATh ITPU
MHOTHX WH(QEKIIMOHHBIX U HEMH(PEKIIMOHHBIX 3a00JIEBaHUAX Opra-
HOB muIeBapeHus. Hekoroprie KIMHHYECKHE OCOOCHHOCTH TaKUX
3a0oneBaHuii UMerOT AuddepeHaIbHO-TUarHoCTHYECKOe 3Have-
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nue. Kpome Toro, nmuapen HaOIIOAaroT NpU 3a00JICBaHUSAX IPYTUX
OpTraHoB U CHCTEM (JIMapen ajulepruiecKue, HeBPOTeHHEIE, TTPH He-
JIOCTAaTOYHOCTH HEKOTOPBIX (DEPMEHTOB KHIICUHHKA, TPU SHJO-
KPUHHBIX 3a00JI€BaHUAX — THUPEOTOKCUKO3, OOJIe3Hb AJITUCOHA,
CJ1), TTICTHBIX MHBA3UAX U JIP.

Oukonpe3 — mapaJoKcabHOE HEAEp)KaHHEe Kaja, CBA3aHHOE
C XPOHUYECKUM 3aCTOEM COJIEP’KUMOTO B TIEPETIOTHEHHBIX TUCTAITb-
HBIX OT/IEJIaX TOJICTOM KUIIIKH. DHKOIIPE3 Yallle BOSHUKAET B BO3pac-
Te 3—7 JeT JHEM IIpH Urpax, BO CHE, 0€3 BUAMMBIX MPUYUH U TIPU
CMENIaHHBIX TpPUYUHAX. VICTHHHBIA HHKONpE3 — IOCTETICHHOE
ypeKeHHE CaMOCTOSITEILHOTO CTyJa, IPOrpeccHpyloliee HeaepKa-
Hue. Kai He 3anepxuBaercs B npsiMoid kuinke. Yacto coderaercs
¢ HeJiep KaHueM MouH. JIOKHBINA 3HKONpe3 — HeJepKaHue Kajia Ha
(done nporpeccupyroiero 3amopa. [Ipsimas kuika Tyro 3amojiHeHa
KaJIOM, TOHYC aHAQJIbHOTI'O JKOMa HOpMaJbHbIM. bonbmoil nuamerp
KaJIOBOTrO CTOJIOMKA. HYDKHSS 1OJIOBMHA JKMBOTA yBEJIMYCHA, MPsi-
Mas KHIka pacuipeHa. Heooxomum nuddepeHnmanbHbii 1uarto3
¢ 6ose3Hp0 ['upmmpyHra.

3anop MOXeT ObITh BBI3BAaH MEXaHUYCCKUMH MPEISITCTBUSMU
B KHIIIEYHUKE, CKOTUICHUSIMH KaJla B PACIIMPEHHBIX WM YITHHEH-
HBIX OTpPE3KaX KHIIKHU, [1ape30M KHUINCUYHHKA, OCJIa0IeHUEM TepH-
CTaJIBTUKH, HapylIeHueM akta aedexannu. CracTUYecKue 3armopbl
Pa3BHUBAIOTCS BCIIEACTBUE CIIa3Ma IIaIKOH MYCKYIaTypbl KHIIETHON
CTCHKH, IPUYMHAMU KOTOPOTO MOTYT CTaTh 3a00JICBaHUS TOJCTON
KHUIIKA (KOJHT, CHHAPOM Pa3lIpakeHHOW TOJCTOM KHIIIKH); BHCIIE-
po-BucCliepaibHble pedIeKChl P 3a00JICBaHUAX JPYTUX OPraHOB
(s13BeHHas O0JIC3HbB, XOJICIUCTHUT); 3a00JIEBAaHUS TTPSIMOH KUIITKH, 00-
YCIJIOBIHBAIOIIHE TTOBBIIIEHUE TOHYCA 3a/THEMTPOXOAHOTO COUHKTE-
pa (TpeluHa 3aJHEr0 MPOoXoja M Jp.); MCUXOreHHbIC (AKTOPHI.
Y GONBHBIX HEpPEeaKO OBIBAOT OOJIM B KHUBOTE, KAl MOXET MPUHSTH
BU/JI KOBEUHETO». ATOHUYESCKHUE 3aI0PbI BCICICTBUE MOHMKCHHS TO-
HycCa IaJIKOW MYCKYJIaTypbl BO3HUKAIOT MPH HEJIOCIaHUU U Hepa-
[MOHAJbHOM INMHTaHMH, runoauHaMmuu, narojorun [{THC, nedennn
AHTAIMIHBIMU TpernaparaMu. XapakTepHbI TYIIbIC, PACIHPAIOIIIC
0O0JIH TI0 X0y TOJICTOM KHUIIKH, METEOPHU3M.

Hzmenenusi kana UMErOT OOINBIIOE 3HAYCHUE JUIS JTUATHOCTHKH
pa3IMYHBIX 3a00JICBaHUM.
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HerteoOpa3Hblii cTyn (MeneHa) — BBIIEICHUE U3 33JHET0 Mpo-
X0/la KPOBH TEMHOTO IIBETA, HAOIONAIOT MPH THINEBOAHBIX HITU
KENyTOUHBIX KPOBOTEUCHHAX. Bhienenue co CTylIoM anoil KpoBU
YKa3bIBaeT Ha KPOBOTEUEHUE B TEPMUHAJIBHBIX OTIENAX TOJICTOU
KHIITKH.

CymectyeT bprcronbckas 1ikaa kajia, pa3paborannas Meiiep-
coM XeHToOHOM B BpHCTONBCKOM YHHBEPCHUTETE U BIIEPBBIE OITyOIH-
koBaHHas B 1997 rony (puc. 2). bpuctonbckas mkana mpuMeHseTcs,
HapsAy € YU4eTOM HEPHOANYHOCTU Je(eKalny, ee 3aTPyJHEHUSIMH,
OIIyTIIEHHEM HETOJTHOTO OTOPOKHEHHUS MIIH OTXOXKIEHHEM Majoro
KOJIMYECTBA KaJla MOBBIIIEHHOM MIIOTHOCTH.

Bonbwoe

BpemA TpanauTa Tun 1 OtaenbHble TBEPAbLIE KOMKM, Kak - ©o 0
(100 uacos) opexw, TPYAHO NpoABUraroTCst Q 0O
Tun 2 B ¢dopme konbacku, HO KOMKOBaTHIA 5?
Tun 3 B dopme konbacku, HO ¢ pebpucToi
MOBEPXHOCTbBIO ‘W
Tun 4 B dopme konGacku unu amew, L
magKkuit u MArknin
Tvun 5 Msrkne ManeHbkue LLapukm ¢ ©g,
POBHBIMK KpasMn P (:9\]
Tun 6 Peixnble YacTuubl ¢ HEPOBHEIMM . ~
KopoTkoe KpasiMu, KalumLeobpasHsbli cTyn ﬁ{ﬁf’

BpeMmsA TpaH3uTa o ~
P10 wacon) Tun 7 BoasiHucTelit, 6e3 TBepAbIX YacTuL, | MonHOCTbI0 XUAKWH

Puc. 2. Bpucronbckas mkana Kaua

Usmenenue ¢opwwl srcueoma. PaBHOMEpHOE BBHITITIMBAHNE KH-
BOTa BO3HUKACT MIPHU OKUPEHUH, METCOPU3ME, ACIUTE (4aCTO COTIPSI-
JKCHO C BBITISIYMBAHUEM ITyTIKa); HEPABHOMEPHOE — TIPU yBeJHYe-
HUAW OPTaHOB OPIOITHOW TOJOCTH (TI€YCHH, CEIe3EHKH U Ip.) WU
MIpU HAJIMYUU OMYyXOJH. Pe3koe BTSHKEHHE C MOBBIIICHHEM TOHYCA
OPIOITHBIX MBIIII] OTMEYAIOT TP MIEPUTOHUTE.

Buipasicennas eenosnas cemv Ha TIepelHEN OPIONIHON CTEHKE
CBUJICTEIILCTBYET O PA3BUTHUHU KOJUIATEPAJIHHOTO KPOBOOOpAIEHUS
B CBSI3U C 3aTPYAHCHHEM TOKa KPOBHU IO CHCTEME BOPOTHOMN BEHBI
(mopranbpHasi THIICPTCH3MS ) WM HUKHEH TTOJION BEHBI.
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X. Cemunotuka nopaxeHua opraHoB nuiesapeHna

Hanpsocenue mviuy nepenneit OproIIHON CTEHKH («MBIILICUHAS
3alUTa») — BHUCIIEPOMOTOPHBIN pedIeKc, pa3BUBAOIIANCS TPU
BOCHAJICHWHU TapHeTaJbHONW OPIOMMHBI (Pa3IUTON WM MECTHBIN
MIEPUTOHMT), & TAK)KE BUCIIEPATIbHON OPIOMIMHBI UM CEPO3HBIX 000-
JIOYEK OPTaHOB (ANMEHINIINT, XOJCIIUCTHUT H JIp.).

Usmenenue nepucmanomuueckux uiymos. OTCyTCTBHE MEpH-
CTaJBTHYECKHX IITyMOB («TpO0OOBas THIIMHAY) XapaKTEPHO IS aTo-
HUM KUIIEYHWKA TP TIEPUTOHUTE; UX yCUIICHUE ObIBaeT TMPU WH-
BarvHallM{, KUIICYHOW HempoxoxuMmocTH. I[Ipu MmexaHnueckoin
HEMPOXOAUMOCTH KHIICYHUKA TEePUCTATBTHYECKHE IIyMbI BBIIIE
MECTa CY)KeHHUsl KHIIKH CTaHOBSATCSI OoJiee YaCTHIMH U 3BOHKUMH,
a MPHU MapalMTHIECKOW HEMPOXOAUMOCTH KHICYHUKA KHUIIIEYHBIC
ITYMBI TTOJTHOCTBIO MCYE3af0T.

Hsmenenus, gviasnsaemoie npu naronayuu Kuuieunuka. IInoTayro
TOHKYIO KHIIKY MOKHO TIPOTIAJILITUPOBATH MPU CHACTHYECKUX CO-
CTOSIHHSIX; IUTOTHYIO TOJICTYIO KHIIKY — TIpH 3aropax. [Ipu atoHun
TOJICTYIO KHILIKY MOXKHO NPOLIyNaTh B BHJE MSTKOIO LMJIMHIPA
¢ BsuTbIMH cTeHKamu. [Ipu BpoxnenHoM mMerakosione (0ome3ns [ up-
LINPYHra) OHA CHJIBHO YBEIWYCHA U MOXKET 3aHMMATh MOYTH BCIO
OpIOITHYIO TOJIOCTb.

Veenuuenue neuenu. OCHOBHbBIE TIPUYMHBI YBEITUUEHUS TEUECHU
y JeTed: coOCTBEHHO NEYEHOYHAs MaToJIOTHs (TemaTHT, LHUPPO3,
KUPOBOW TEmaro3, OMYXOIM); IOpPaXeHWE BHYTPHUIIEICHOUYHBIX
KETYHBIX MPOTOKOB; 3aCTOM KPOBH B pe3yibTaTe HapyllIeHUs Kpo-
BOOOpAIIeHHS TTPH MIPABOKEITYJOYKOBOM CEPJCUHON HEIOCTATOYHO-
cTH; 3200JIeBaHUsT KPOBH (JICHKO3BI, aHEMUH, JTUM(POTPaHYIIEMAaTO3);
MHOTHE MH(PEKIMOHHbIE 3a00JICBaHUs U IVIUCTHBIC UHBA3HU; HEUH-
(hekIoHHbIE 3a00ICBAHUS; aMUIIOUIO3.

VYBelM4yeHne TMeYeHM YacTO COIMPOBOXKIAETCA TMOBBIIIEHUEM
TUIOTHOCTH €€ HIKHETO Kpast. [Ipu oCTphIX M PeakTUBHBIX Irenaru-
Tax BBIABISAIOT OOJIE3HEHHOCTh HIDKHETO Kpas medeHu. [Ipu omyxo-
JIEBOM TMOPaKeHNH, SXMHOKOKKO3€, LIUPPO3€ MEeUYEeHN HIKHUHA Kpan
HEpPOBHBIA W TUIOTHBIN. [TOTHBINA, TBEPABIM Kpail MEUYeHu BIUIOTH
JI0 KAMEHUCTOCTH HaOIIoqaroT npu ruppose. [loBepxHOCTh neueHn
pu 3TOM HepoBHasi. [[11oTHas edeHs XapakTepHa U JiJisl HeOIIacTH-
YeCKUX MpoIieccoB. [ maakas, poBHas, MITKoBaTasi, pe3ko Oosie3HeH-
Hasl IPY MajblIalliK NIEYCHb C 3aKPYIIICHHBIM KpaeM — IPH OCTPOM
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AHaTOMO-d)VI3VIOJ'IOFVI'-IECKVIe 0CO6EHHOCTH I'IVILI.I,eBapVITeﬂbHOVI CUCTEMDI Y neten

3aCTOE KPOBH (CEpACUHOCOCYIUCTas HEJOCTATOYHOCTH), a TaKKe
MIPH BOBJICUYCHUU B BOCHAIUTEIIBHBIA MPOILECC MAPEHXUMBI U BHY-
TPUTICYCHOYHBIX YKEIUIHBIX MyTeH.

Cnienomezanusi — 3TO NATOJIOTMYECKUE U3MEHEHHUS CEJIe3EHKH,
KOTOpBIC MOTYT OBITh BBIPAKCHBI B €€ YBEIUYCHUU WU YCUICHUU
(YHKIMY, B OTIIOKEHUM PA3IMUYHBIX BEIIECTB, a TAKXKE B BEHO3-
HOM 3aCTO€ KPOBH TIPU MOPTANIbHOM runepTeH3nn. CruieHoMeramus
COMPOBOXKJAET MHOTHE 3a0osieBaHusl (MH(EKIIMOHHBIC, 0OJC3HU
KPOBH, OITyXOJIEBbIE TPOLIECCHI, TPOMOO3 CEJIe3eHOYHOM BEHBI, UH-
(apKT cene3eHKH, 00Ie3HN HAKOILICHHS, Ay TONMMYHHbIE 3a00JIeBa-
HUSA U Jp.).



XI. KOHTPOJIbHbIE BOMPOCbI

1.Ha xakoM cpoke OEpeMEHHOCTH HauynHaeT (yHKIMOHUPOBATh
KEITyIOUHO-KHIIEUHBIH TPAKT IUIO/A, ¥ KaKHue crenuduaeckue pedekcs
WJIN BBIICJICHHS TIOSIBIISIFOTCS] HA 3TOM Tare?

2. KakoB cocTaB MEKOHUSI, ¥ K KAKOMY JTHIO )KH3HHU B HOPME OH JIOJKEH
TIEPEXOIUTh B KUIKUH CTYy?

3. Onummre aHaTOMHUYECKHE 0COOCHHOCTH MOJOCTH PTa HOBOPOXK/ICH-
HOTO0, KOTOpBIE 00JIEr4aroT rpyAHOe BCKapMIIMBaHHUE.

4. Yto takoe y3enku bora? SIBISIOTCS M OHU TTaTONOTHYSCKAMHE?

5. O0bsicHUTE (PCHOMEH «(PHUIUOIOTUICCKON CHAIOpen» (CIIOHOTEUEC-
HUSI) Y MJIQJICHIIEB: B KaKOM BO3pACTEe OHA OOBIYHO HAYMHAETCSI, TIOUEMY
BO3HMKAET M KOT/Ia TIPOXOJIHT.

6. [ToueMy y mulajieHIIEB B IEpBbIE MECSIIIBI KM3HNM HU3Kast OakTepw-
LIUIHAst aKTUBHOCTH CITIOHBI?

7. Ilepeuncnure aHaroMudeckne (haKTOpPbI, KOTOpPBIE IpeApacioara-
10T HOBOPOXKJICHHBIX ¥ MJIJICHIIEB PAHHET0 BO3pacTa K CPhITMBAHHIO U r'a-
cTpoa3odareaTbHOMY peITIOKCY.

8. Omummre postb SMOPHOHANBEHOTO MENICHHA W JIMHIBAJIBHON JTUITA3bI
B IMIIEBAPEHUN B NIEPHO HOBOPOXKICHHOCTH.

9. B xaxoMm Bo3pacTe JKeIyJ0K IIPUHIMAET OoJiee BEPTUKAIBHOE T10JI0-
KEHHE U C KaKUM 3TalloM Pa3BUTHS 3TO COBIAACT?

10. KakoBO KJIIMHUYECKOE 3HAYEHUE HU3KOW aKTMBHOCTH IIIOKYPOHMUII-
Tparcdepasbl y HOBOPOXKACHHBIX ?

11. TloueMy TOHKHMH KHMIUEYHUK OTHOCHUTEIBHO JUIMHHEE Y HOBOpPO-
xIeHHBIX (I M/KT Macchl Tena) 1Mo CpaBHEHHUIO co B3pocibiMu (10 cM/kr
Macchl Teja) U Kakue (yHKIMOHAIBHBIC TPEUMYIIECTBA 3TO 1aeT?

12. OnumuTe BO3pacTHBIC M3MEHEHHUSI aKTHBHOCTH JIAKTa3bl B TIEPHO]
BHYTPHUYTPOOHOTO Pa3BUTHA M B 3peioM Bospacte. [loueMy HenepeHocH-
MOCTb JIAKTO3bI Hallle IposBIIsieTCs Tocie 4—>5 net?

13. KakoBO KIMHHYECKOE 3HAUYCHHWE [-IaKTO3bl B TI'PYIHOM MOJIOKE
10 CPaBHEHHIO C 0-JIAKTO30H B KOPOBBEM MOJIOKE?
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XI1. MTPUMEPbI TECTOBbIX 3AJAHUIA

1. ®uznonornueckuii 00beM kerlynka y peOeHKa MpU POXKIAESHUU CO-

CTaBISIET _ MIL
a) 7—10 +
6) 20—30
B) 50
r) 5
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2. KakoBa (yHKIMOHAIBHAs OCOOCHHOCTh NMEYECHH y AETeH paHHEro
BO3pacra?

a) HEe3peJIoCTh K POXKICHUIO +
0) 3penoCcTh K POXKIACHUIO

B) CPOKH CO3PEBAHUS PA3IMYHBIX (PyHKIUH EYCHN PaBHOMEPHBI

T') 00e3BpeKUBATOIIAs (PYHKITUS BBIPaKEHA XOPOIIIO

3. ®U3HU0I0rHIECKOE CIIFOHOTSUCHUE OTMEIACTCS y ,I[eTeﬁ B BO3pacTe...

a) 1—2 Henenn

0) 1—2 MmecsrieB
B) 2—3 MecsIieB
r) 3—4 MecseB +

4. PBoTa (hoHTAHOM y JI€TEH OTMEUaeTCs MPH. . .

a) poIIOBOI TpaBMe

0) mepexopme

B) IHM3CHTEPUH

T') THJIOPOCTEHO3¢E +

5. Kemynok hopmupyercs us. ..
a) epeHel KUIIKH +

0) cpemHel KUIIKA

B) 3aJ{HEH KUIITKH

6. Y nereil B IpyIHOM BO3pPacTe JIOMUHHUPYET
a) MIPUCTEHOYHOE

6) memOpaHHOE +

B) IIOJIOCTHOE

MUIieBapcHuc.
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