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Theoretical questions

1. The importance of digestion. General structure of the

digestive system.

2. Age-related features of digestion in the oral cavity.

3. Structure and function of the teeth. Dental formula. Change of

teeth.

4. Features of salivary glands, tongue, pharynx, esophagus.

5. Age-related features of digestion in the stomach.

6. Age-related features of digestion in the intestine.

7. Age-related anatomical features and functions of the

pancreas.

8. Age-related features of liver function.

9. Age-related features of absorption

9. Regulation of the gastrointestinal tract at different ages.

10. Gerontological changes



DIGESTIVE SYSTEM

It consists of organs that carry out

mechanical and chemical processing

of food, splitting food into nutrients,

absorbing these products, and

removing formed slags.

All departments are separated by

sphincters. Essential is digestion in

each previous department, and this

provides a sequence of processes.

http://emilyfarishacupuncture.com/acupuncture-for-gastrointestinal-disorders/



https://schoolworkhelper.net/digestive-system-terms-definitions/functions-of-the-organs-of-the-human-digestive-system/

DIGESTIVE SYSTEM



In newborns, the mucous membrane of the mouth is dry ï an

insignificant secretion of saliva

From 4 months the salivation increases ïup to a year reaches 150 ml

per day (10% of the adult's level)

The epithelium of the mucosa is very gentle ïthe mucosa is very

vulnerable and easily injured

The saliva reaction is weakly acidic (7.0-7.5) ïit is easily infected with

Candida albicans with the development of mold, often there is stomatitis

The activity of amylase is very low, but already at 1 year it reaches the

activity of an adult

The activity of salivary lysozyme in infants is lower than in adults

When breastfeeding, saliva is needed to create a tightness of contact

between the lips of the baby and the mother's breast

Significantly increased salivation with teething (physiological

hypersalivation)

During the first year, conditioned salivary reflexes are formed ïto the

mother, the situation, the feeding time

Age-related features of digestion in the oral 
cavity



Age-related features of digestion in the oral 
cavity

The sucking reflex is formed early in the fetus, its signs are

noted in the 13-weeks fetus. Up to 21-24 weeks, the sucking

reflex acquires the character of a holistic reaction

The swallowing reflex in the fetus develops later. Only up

to 7 months of intrauterine development it is formed completely.

Preterm infants born before 34 weeks of age have no

swallowing and sucking reflexes.

Factors contributing to the act of sucking in newborns:

üoral cavity is relatively small

ü the palate is flattened

üwide tounge is larger than in adults

üchewing muscles and muscles of the lips are well developed



TEETH
With the transition to solid food, it becomes important to

mechanically process products and form a food bolus. Development

of the teeth becomes important for chewing.

In the first months after birth, the teeth are under the gingival

mucosa.

Teething begins with a 6-month-old age, this process can occur

with abnormalities in the general state of the child: increased

excitability, the child is capricious, sleep, appetite is broken,

intensified salivation begins, reflex rhinitis, irritation of the mucous

membrane of the throat,

After teething all the phenomena disappear, the child calms

down.

On each half of the jaw simultaneously teeth erupt on the left

and right.

Basically, first the lower teeth erupt, then the upper teeth.

Age-related features of digestion in the oral 
cavity



TEETH

üPrimary teeth in the amount of 20 appear in the period from 6

months up to 24 months.

üProlapse of primary teeth begins with 6-7 years

üPermanent teeth in the number of 32 begin to erupt from 6-7 years

üThe process ends in 17-20 years or later

üWith the increase in the number of teeth, the chewing movements

become rhythmic, they depend on the quality of the food that is

chewed

ü After the replacement of primary teeth with permanent teeth, a

normal bite (12-13 years) is established and the chewing act

acquires all the characteristics characteristic of an adult

Age-related features of digestion in the oral 
cavity



CHILDREN TEETH CHART

https://areteethbones.com/baby-teeth/



CHILDREN TEETH CHART

http://www.myhealth.gov.my/en/problems-tooth-eruption/https://arlingtonheights.dentalworks.com/Pediatric-Dentistry



The entrance to the larynx of the newborn

is high and connected to the oral cavity.

The newborn can breathe and suck at the

same time.

The throat in the newborn is short (3 cm).

Its lower edge is at the level between the

bodies of the III and IV cervical vertebrae, to

11-12 years old ïat the level of V-VI, in the

adolescenceïat the VI-VII level.

The pharyngeal orifice of the auditory

tube is located at the level of the hard palate,

near the palatine flap and has the form of a

slit. After the age of 2-4, the orifice begins to

move to the top and to the rear, keeping the

slit shape, or becomes oval.

https://www.sterlingcare.com/resources/resources/diseases-and-conditions-library/view/when-your-child-has-dysphagia/

Age-related features of pharynx



The newborn's esophagus has a length of 10-12 cm,

which doubles to 11-12 years (20-22 cm).

The distance from the teeth to the cardiac part of the

stomach in the newborn is 16.3 cm, at 2 years ï22.5 cm,

at fiveï26-27.9 cm, at 12 yearsï28.0-34.2 cm.

Length of the lumen of the esophagus in a child 2-6 monthsï0,8-1,2

cm, after 6 years of ageï1,3-1,8 cm.

Muscular coat of the esophagus in the newborn is poorly developed,

intensively grows to 12-15 years, and then changes slightly.

Mucous coat in children under one year contains few glands,

longitudinal folds appear in 2-2,5 years.

The esophagus is well-supplied with blood vessels.

Peristalsis of the esophagus in children is not formed, it can only

pass liquid food (milk). The absence of a dense coverage of the

esophagus by the diaphragm promotes frequent regurgitation. Peristalsis

of the esophagus occurs during swallowing movements.

Age-related features of esophagus



Age-related features of 
stomach

ü in newborn is spindle-shaped, capacityï50 cm3

ü by the end of the first year of life increases to 250-

300 cm3

ü at 2 yearsï490-500 cm3

ü at 3 yearsï580-680 cm3

ü at 4 yearsï750 cm3

ü from 7 to 11 years old it takes the shape of an adult

human, the capacity of the stomach rises to 1300-

1500 cm3

In children who are on artificial

feeding, the stomach is

stretched, especially in the area

of the anterior wall



The gastric mucosa in the newborn is relatively thick,

folds high, the number of gastric pits reaches 200 thousand

(up to two years ïis 720 thousand, up to 15 years ï4

million).

The gastric glands in the newborn are about 500

thousand, in the 2-month-old child ï1.8 million, at 2 years -

8 million, at 6 years ï10 million, in an adult ïabout 35

million.

Age-related features of stomach

http://knowmental.com/hypochlorhydria-and-depression/

Muscle layer of the

stomach is underdeveloped at

birth, the maximum thickness

reaches at 15-20 years.



üAfter birth, the gastric glands are poorly developed ïthe activity of the

enzymes and the acidity of the gastric juice is lower (pH 3-4) than in adults

(this excludes the possibility of denaturation and hydrolysis of the

immunoglobulins of the mother's milk, which, when absorbed in the

intestine, enter the blood of the child)

üIn the first year of life, the activity of the smooth muscles of the stomach is

low: the activity of the pyloric sphincter prevails, the activity of the cardiac

sphincter is low (therefore, babies often have regurgitation). The formation

of the cardiac department of the stomach is completed before 8 months

üWhen breastfeeding, the stomach is released from food after 2.5-3 hours,

with the artificialïafter 3-4 hours

üThe acidity of the gastric juice is due to lactic acid

üWhen switching to artificial nutrition, it is replaced by hydrochloric acid (the

maximum secretion of HCl is observed at 15-16 years)

ü In children (up to 6-7 years of age) due to a low concentration of HCl

gastric juice has a weak bactericidal properties ï susceptibility to

gastrointestinal infections

Age-related features of digestion in 
the stomach



ü The first 2 months of life proteins are not split, from 2-3 months

proteins of vegetable origin are hydrolyzed, from 5 months ïof

animal origin.

ü At an early age in gastric juice there are: fetal pepsin (chymosin ï

the hydrolysis of casein) and lipase (hydrolysis of milk fats).

üWith age, the volume of secretion of gastric juice, hydrochloric acid,

activity of enzymes are increased.

ü Up to 7 years, gastric digestion reaches almost full development,

finally ends in the period of sexual development, up to 15-16 years.

ü In adolescence, a type of gastric secretion is formed that is closely

related to the type of constitution: various deviations from the norm

begin to appear in the activity of the gastrointestinal tract ï

increased and decreased secretory activity of the stomach.

Age-related features of digestion 
in the stomach



ü Activity of gastric juice enzymes in newborns is low.
ü In the period of breastfeeding the digestion is carried out directly

on the surface of the cells lining it ("membrane digestion"), when
transferring to mixed feeding, the role of cavitary hydrolysis
increases

ü The development of secretory activity of the stomach proceeds
slowly and depends on the nature of nutrition (the regime, ethnic
and family traditions)

ü Differences between boys and girls begin to appear at the age of
about 8 yearsïthere is a strain of gastric digestion

ü In adolescents (13-14 years) the activity of gastric enzymes drops
sharply (because of puberty)

ü By 16-17 years, the secretion of the gastric glands and the activity
of the enzymes of adolescents reach the level of an adult

Age-related features of digestion in 
the stomach



The newborn has a longer length of small intestine than the

adultïthe adaptation to parietal digestion

The surface area of theintestinal mucosa is increased due to

folds and villi

Intestinal loops are located compactly due to a large liver and an

underdeveloped small pelvis

Age-related features of digestion in the 
small intestine

https://www.neocate.com/images/uploads/Images/The%20Small%20Intestines.png

The intestine in newborns and infants

has the following features:

- contains a large number of gases

- large permeability of the intestinal

epithelium for unsplit food components,

toxic-allergic substances and

microorganisms

- poor development of the muscular

layer and elastic fibers



üNewborns have high activity of intestinal enzymes that

compensates the low activity of gastric and pancreatic

enzymes

üIn infants ïhigh activity of lactase (with artificial feeding

increases the activity of sucrase and maltase)

üComplementary feeding increases the secretory activity
of the small intestine

Age-related features of digestion in the 
small intestine

https://www.neocate.com/images/uploads/Images/The%20Small%20Intestines.png



üIn the newborn is a shortï65 cm, by 1

year ï lengthened to 83 cm, to 10

yearsïreaches 118 cm

üUp to 6-7 years ïcomplete formation

of the colorectal tape

üThe large intestine is easily moved, it

depends on the filling of the stomach

and small intestine

üSecretion of juices is insignificant ï

water is sucked and feces are formed

Age-related features of digestion in the 
large intestine

ü The gut of the fetus and the newborn child during the first 10-20

hours of life are sterile

ü The formation of the intestinal microflora begins with the 1st day of

life and within 7-9 days reaches the normal level



Motility of the large intestine
In newborns is intensive ïdetermines the

frequency of stool: defecation in the first 2 weeks

occurs up to 6 times a day

In the first day, meconium (first-born feces) is

green-black:

Ábile

Áepithelial cells

Áslime

Áenzymes

Áamniotic fluid

The stool in healthy newborns, which are fed with

breast milk, has a mushy consistency, a yellow-

green color, an acidic odor

Age-related features of digestion in the 
large intestine



ü In neonates and infants, the

mechanism of pinocytosis is

developed ï the capture of

undegraded protein: immunoglobulins

from motherôsmilk, ovalbumin.

Excessive intake of protein leads to

skin rashes.

ü In infants, the entire intestine

performs the function of absorption, in

the future ïthe proximal part of the

intestine

ü Children under 10 years have active

absorption in the stomach, adults ïin

the small intestine

Under stress, the passage of food through

the gastrointestinal tract of infants is

accelerated, which reduces the absorption of

nutrients, water and leads to dehydration
https://twitter.com/ManualOMedicine/status/908032273718620168

Age-related features 
of absorption



In newborns pancreas is 4-5 cm in length, it increases rapidly in

size, which provides an increase in the volume of pancreatic

secretion after switching to mixed or artificial feeding

Since birth, the pancreas secretes all the enzymes that are

characteristic of an adult, but their activity is low

Functional maturation of the pancreas is completed by 15-16

years

For infants, the autolytic type of digestion is characteristic ïit

occurs due to enzymes contained in milk

Age-related features of pancreas

https://img.tfd.com/MosbyMD/thumb/pancreas.jpg



Age-related features 
of liver

In the newborn it has large sizes, occupies

most of the volume of the abdominal cavity, only

the stomach is located under the liver.

At children the liver very mobile ïposition

easily changes with changing of body position.

By the time of birth, the liver contains a lot of

glycogen (2-3 times more than in adults) ïit is

important for the baby's energy supply in the first

hours of life

https://images.medicinenet.com/images/appictures/liver-disease-s3a-liver-functions.jpg

From the moment of birth, the liver produces bile, necessary for the

hydrolysis of milk, which promotes its digestion

The detoxification function of the liver in the first days of life is reduced

The gall bladder in the newborn is elongated. Up to 10-12 years, the

length of the gall bladder increases approximately by 2-4 times.

Bile acids in bile in the first days of life a lot, in the future their content is

reduced and remains at this level in preschool children and schoolchildren

(this may be the reason for insufficient assimilation of fats), in adults their

content again grows.



Neuronal and humoral regulation of the 
gastrointestinal tract (GIT) activity

üIn newborns and infants the endocrine apparatus of the

gastrointestinal tract is active: gastrin, secretin, somatostatin,

etc., enteric hormones adequately regulate the activity of the

digestive tract, the growth and development of all its departments

ü In newborns the metasympathetic autonomic system is

underdeveloped, therefore the motility of the GIT in the first year

of life is weak, the development of this system is completed by 3-

5 years

ü The child is born with the formed unconditioned reflexes ï

sucking, swallowing. Numerous conditioned reflexes are formed

on their basis (view of the mother, the position of the body during

feeding, etc.)

üWith age, there is a "corticolization" of the processes of

regulation of the GIT activity.



GERONTOLOGICAL CHANGES OF GIT

ORAL CAVITY

The most pronounced atrophic changes in the teeth:

Åacquire a yellowish tinge

Åhave a different degree of abrasion

Åthe number of them decreases: in the elderly ï12 teeth are preserved; in

the senileï4; in long-liversï2

With ageing:

Ådecreases the volume of the oral cavity and salivary glands

Åmimic and chewing muscles, and bones of the facial skull atrophy

Åthe production of saliva decreases (the result of a decrease in the

efficiency of saliva reflexes), which leads to dry mouth, the development of

cracks in the tongue and lips

Åthe activity of amylase of saliva decreases

Åatrophy of the upper jaw outstrips the decrease in the size of the lower jaw

- violation of bite, difficulty in biting and chewing

Åthe tongue retains its dimensions and, with the loss of teeth, partially fulfills

the function of machining food

Åatrophy of the papillae of the tongue reduces sensitivity to sweet (70%), as

well as sour and bitter (40%)



ESOFAGUS, STOMACH

With aging:

Åthere is an elongation and some curvature of the esophagus (the kyphosis of the

thoracic spine and the expansion of the aortic arch)

Åatrophy of the secretory epithelium, smooth muscles, a decrease in the tone of the

esophageal sphincter, which increases the likelihood of reflux (eructation).

Ådifficulty of swallowing associated with age-related changes in the nuclei of the brain

stem, with a decrease in saliva secretion and atrophy of the swallowing muscles

Åthickness of the gastric mucosa decreases

Ågastric fossae flatten

Åreduce in the size of glandular cells

Åthe number of blood capillaries decreases, which causes hypoxia of the organ

Ådecrease the intensity and volume of secretion of gastric juice

Ådecreases acidity (the decline in the production of hydrochloric acid begins with 30-

35 years)

Åreduces the concentration of pepsin

Åmotor function of the stomach slows down ï food is long in the stomach ï

compensation for decreased secretory activity of the stomach

ÅOld people have a picture of chronic gastritis

GERONTOLOGICAL CHANGES OF GIT



Åthe total length of the intestine increases, more often individual parts of

the large intestine

Åin the wall there are atrophic changes ïmembrane digestion is

disturbed, absorption of carbohydrates, proteins, fats

Åchanges in intestinal microflora: activated putrefactive microflora,

decreases lactic acid

Åthe number of products of incomplete hydrolysis increases

Åthe number of microbes in the small intestine increases, which inhibits

hydrolysis and absorption

Åweaken the motor function of the large intestine, which causes

constipation

Åcells of the intestine poorly absorb vitamin C, however, absorption of

vitamins A and E is not impaired

Ådecreases the intensity of production of intestinal enzymes

Åsorption properties of enterocytes decrease: a decrease in lactase

activity causes milk immunity

Åthe movement of food through the small intestine is slower

GERONTOLOGICAL CHANGES OF GIT



Atrophic changes in the pancreas begin to develop relatively earlyïafter 40

years

Connective tissue and adipose tissue grow instead of acinous cells (produce

components of pancreatic juice)

The secretion of pancreatic juice decreases: the amount and activity of

proteolytic enzymes, lipases, amylases.

The weight of the liver decreases: (in the young ï1600 g, in the elderly ï

1460 grams, in the old ageï1150 g).

Functionality of hepatocytes decreased

Protein, fat and carbohydrate metabolism is disrupted

Decreases the detoxification function of the liver

Age-related changes reduce the tone of the smooth muscles of the

gallbladder:

Åits dimensions increase

Åmotor function and ability to evacuate bile are slowed down

Åstagnation of bile is observed

Åincreased risk of gallstone stone formation

GERONTOLOGICAL CHANGES OF GIT



THANK YOU FOR 
ATTANTION!


