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All warm - blooded species can produce special antibodies, and this ability
of different species is cxpressed differently. In an experiment one can easily reveal
the specific features of the reactions of different species to mechanic, chemical and
thermal exposures, ionic radiation (dogs, guinea-pigs and people are the most
sensitive, and unicellulars and worms are the least sensitive), hypoxia,

Susceptibility or unresponsiveness to infection is a vivid symptom of the
species’ reactivity and resistance: dogs’ distemper and foot — and — mouth disease
are not dangerous for people; tetanus is dangerous for people, monkeys and horses
and it is not dangerous for cats, dogs, hedgehogs, tortoises, crocodiles; sharks are
never ill with this disease and their wounds never fester: rats and mice can’t have

diphtheria, dogs and cats — botulism.

Group reactivity is the reactivity of separate groups of people (or animals)
sharing a common sign which determines the reaction specifics of all the
representatives of this group to external exposure.

Such signs are: age, sex, constitution type, race, blood group, higher nervous
activity type. group of people with the same illness. etc.

E. g.: Men are often affected by such diseases as gout, spondylarthritis;
pyloric stenosis, ulcer, cancer of the head of pancreas, coronarosclerosis,
alcoholism; and women rather have rheumatoid arthritis, cholelithiasis, cancer of
cholecyst, myxedema, hyperthyreosis, purpura hemorrhagica: dark-skinned people
are not very sensitive to ultraviolet rays. The risk of gefting a peptic ulcer is as
much as 35% as high for people sharing the 1" blood group, these people died
more often in time of epidemics of plague: and people sharing the 2™ blood group
more often get stomach cancer. a coronary disease, they are more sensitive to
grippe, but they are more resistant to enteric fever.

Individuals of phlegmatic, sanguine, melancholic and choleric types respond
differently to a social and emotional stress (their reactivity depends on their

temperament).
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Nonspecific reactivity. All changes in the body occurring in response to the
influence of external agents and not associated with the immune reaction, are the
signs of nonspecific reactivity. For example, the changes in the body in response to
the hypovolemic or traumatic shock, hypoxia, acceleration or overstrain are the
signs of nonspecific reactivity. In infectious, allergic, autoimmune diseases the
mechanisms of both specific (preduction of antibodies) and nonspecific reactivity
(inflammation, fever, hypercytosis, changes of function of damaged organs and
systems, etc.) are involved.

Both the whole organism and its separate systems, organs, cells may have
reactivity. When an environmental agent affects the whole organism, its main
regulatory systems — nervous and endocrine — get involved in response to it, when
metabolism, blood circulation and respiration change, we can witness the reactivity
of the whole organism. If a patient with an ischemic heart disease develops a
stenocardial attack as a result of physical exertion, in this case we mainly deal with

cardiac reactivity with affected coronary vessels.

The types of reactivity.

The following types of reactivity are singled out: normal reactivity —
normergy, increased — hvperergy (hyper — more, ergon — act), decreased —
hypoergy, perverted — disergy. The lack of reaction to any influence is called
anergy. If a disease (pneumonia, tuberculosis. dysentery, etc) takes an intensive,
rapid course, with clearly marked symptoms, high fever, sharp acceleration of
erythrosedimention rate, high leucocytosis, etc., the course of this disease is
considered to be hyperergical. On the contrary, if the symptoms of a disease are
poorly marked and the course of the disease is inactive without manifestations of
the acute phase, they speak about the hypoergical course of the disease. A perverse
(atypical) reaction of the patient to a drug, vasodilation and excessive sweating at
low temperatures in patients with disorders of the vegetative nervous system are
the examples of disergy. Anergy is a condition when the body doesn't respond to

the presence of pathogenic microorganisms in it (carriers), or when the central
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Due to hereditary immunity people are not subjected to many infections
typical of animals. and in the period of epidemics of smallpox and plague some
people who were direetly in contact with sick people didn’t catch the infection.

Hereditary resistance (immunity in particular) may be absolute and relative.

Gonorrhea is a human disease. Animals cannot be infected with gonococcus.
It is possible to infect hens with anthrax only by exposing them to cold, however.
they are resistant to it in ordinary conditions.

Secondary resistance is acquired (for example. immunity develops after
some infectious diseases. after the administration of vaccines and sera). Resistance
to non-infectious interventions can be acquired through exercising resitance to
physical exertion. to acceleration and overstrain, hypoxia, low and high
temperatures, elc.

Passive resistance of the body is provided by its barrier systems (skin,
mucous membranes, hematoencephalic barrier, ete,), the present bactericidal
agents (hydrochloric acid in the stomach. lysozyme in the saliva) and hereditary
immunity.

Active resistance is provided by the activation of its protective-adapting and

compensatory mechanisms, such as production of leukocytes, phagocytosis,
production of antibodies. neutralizition and excretion of toxins, secretion of stress
hormones, changes of blood circulation and breathing, fever. synthesis of acute
phase proteins by the liver, increase of leuco- and erythropoiesis, etc.

Reactivity and resistance are interrelated but not always unidirectional.
For example. reactivity in breast-fed babies under 3 months is low but resistance to
some infections is high as they have received some antibodies from their mothers.
A newborn animal has low reactivity and high resistance to hypoxia, while in a
mature animal it is opposite. In surgery anesthesia is used to reduce the patient’s
reactivity and at the same time to boost their resistance to trauma. In animals which
are dormant in winter reactivity is low but the resistance 1o many external agents is
high, At the same time old people have a hypoergic course of most diseases and

their resistance is low,
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Factors affecting the body reactivity and resistance.

Reactivity and resistance are formed on the basis of the constitution type,
peculiaritics of metabolism, the condition of the nervous, endocrine, immune
systems, the system of connective tissue: they also depend on age, sex and
environment,

Body type and its role in developing reactivity and resistance.

The body type usually means a complex of fairly stable morphological,
functional, mental characteristics of the organism which are developed on the
basis of a certain genotype under the influence of environmental factors.

Many scientists noticed that individual forms of reactivity and resistance
depend on the constitution type. However. there are different classifications of
constitution types with different criteria underlying them. Hippoerates divided all
people into sanguine, choleric. phlegmatic and melancholic types according to
their temperament. He marked in particular that the sanguine type was subjected to
plethora, headaches, diabetes mellitus. C.Signat divided all people into 4 types
according to morphological characteristics: respiratory, digestive, muscular and
encephalic. He also emphasized the fact that people of the respiratory tvpe are
more subjected to pulmonary emphysema and bronchial asthma; people of the
digestive type suffer from obesity, gout and hepatic diseases: people of the
muscular type more often have diseases of the cardiovascular, muscular and
skeletoarticular systems.

K.Kretschmer singled out 3 constitution types of people: athletic, picnic
and asthenic and pointed out that picnics are more subjected to atherosclerosis,
ischemic heart discase, maniac-depressive psychosis, while asthenics more often
have schizophrenia and severe forms of tuberculosis.

The classification of A.A.Bogomoletz is based on the peculiarities of the
structure of connective tissue. He singled out 4 types: asthenic — with thin delicate
connective tissue; fibrous — with dominant dense. fibrous tissue; lipomatous — with

predominant fat tissue: puffy — with predominant loose, edematous tissue. He
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Hyperlipoproteinemis.
The process of lipoprotein content increase. one or several classes, duc o

disorder of lipoprotein formation, transport and ufilization in the bloed plasma is
called hyperlipoproteinemia (HLP).

HLP may be primary. ic. caused by genetic anomalies (abnormalities,
defects) and environmental factors, or secondary, resulted from such diseases as

diabetes. liver and Kidney pathology, hormone disorders, ete.

Primary hyperlipoproteinemia.

Hereditary factors (predisposition) play a significant role in primary HLP
formation. 82% common cholesterol variability is caused by hereditary factors.

In 1967 D.S. Fredrickson suggested to distinguish five types of HLP. HLP
classification added by J.Bohm in the early 705 was accepted by WHO, It was
based on phenotype serum description in lipid metabolism disorders (table 1).

Type I-hyperchylomicronemia or lipemia induced by fats, resulted from
lipoprotein lipase (LPL) deficiency. is usually inherited by autosomal recessive
type. The disease is rare (one case per million) and is manifested in childhood. is
characterized by the increased content of cholesterol, chylomicrons and
triglycerides in plasma, extracellular triglycerides deposit in the skin in the state of
eruptive xanthomas. This disease is also characterized by hepatosplenomegalia
(much fat in comnective tissue of the liver and spleen), abdominal pains
(microembolia in wvessels), acute form of lipemia in retina vessels during
ophthalmoscopy. It is found to be predisposed to acute pancreatitis.
Atherosclerosis does not develop since chylomicrons are not associated with
atherogenesis.

Type H-hyper—p-lipoproteinemia or familial hypercholesterolemia
(tubercular xanthomas multiplex) is inherited by autosomal dominant type. Low
density lipoprotein (LDL) receptor defect is found in patients. this leads to low-
density lipoprotein (1.1, ) accumulation in plasma practically from birth. Common

cholesterol level is 2-4 times above normal. Two variants occur — the first one is
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content of plasma is high. Peculiarity of this disturbance is remnant chylomicron
and IDL accumulation in plasma, catabolism of which, usually proceeded in the
liver by receptor-indirect way. is impaired due to defective alleles inheritance of
apoprotein E and impossibility to bind particles with the receptor (apoprotein B,
E). Characteristic features (symptoms) are lipoid arch of comea, xanthelasmas,
ulnar or knee xanthomas lipid deposit of yellowish-brown color in the skin of
palmar lines and in the places of the ring pressure.

Atherosclerosis of coronary arteries, peripherial vessels and brain vessels
repel atherogenic properties of pathological VLDI. which are intensively captured
by macrophages. Glucose intolerance, hyperuricemia, obesity, diabetes mellitus,
hypothyrosis. sometimes acute pancreatitis are observed in such individuals.

Type IV — hyperpre — B — lipoproteinemia or lipemia, induced by
carbohydrates, or familial essential (idiopathic) hyperlipemia which is
inherited by autosomal dominant type. Etiology of genetic disease is not clear.
VLDL excess is typical, VLDL size is about normal. Higher correlation meaning
of triglycerides/apoB with normal (or slightly increased) serum level of cholesterol
is also observed. The increased insulin content, general obesity. adiposis liver,
diabetes mellitus, chronic Kidney diseases, angiopathy on the level of organs,
intermittent claudication, fatty -;iepﬁsits in retina are clinically revealed.

Type V - combination of hyperpre - - lipoproteinemia and
hyperchylomicronemia or combined lipemia caused by metabolism disorder of
both fats and carbohydrates. It is inherited polygenically. In the blood the content
of VLDL, chylomicrons, triglycerides (TG) and plasma cholesterol is increased.
Clinical picture (in patients over 20 as a rule) shows symptoms similar to those that
occur in | to Il types of hyperlipoproteinemia. Acute pancreatitis, eruptive
xanthomas. intolerance to glucose, hyperuricemia, neuropathy. arm and leg
paresthesia, vascular complications.

Hyper — a — lipoproteinemia is a special type. In practically healthy

individuals the increased level (content) of HDD and cholesterol is determined

28

A



























































































B hypovitaminoesis: Vitamin B1 (thiamine) due to phosphorisation changes
to cocarboxylase which belongs to a group of proteolytic enzymes. which take part
in carbohydrate metabolism. Decarboxylation of pyretic acid is disturbed and its
oxydisation by acetylcoenzyme A takes place. As a result carbohydrates in tissues
can't be the source of energy, and transform Lo the other substances (fats, steroids,
acetylcholine). Due to the loss of transketolase pentose cycle is inhibited.
Deficiency of gamma-ketoglutarate-dehydrogenosis causes through inhibition of
pamma-ketoglutaric acid to the cessation of formation of macroenergetic

compounds and to a dysfunction of transferring nervous impulses.

DISFUNCTION OF CARBOHYDRATE METABOLISM
REGULATION:

For the unremitting of the process of glycolysis and Crab's cvele glucose
should be delivered continuously to the tissues. It happens because of a constant
level of glucose (3.3-5.5 mmol/lit) in the blood, which in physiological conditions
never decreases to a critical level. Glucose level in the blood can be identified by
the speed of endogenic glucose production on one hand and by the speed of
glucose utilization on the other. E‘;everai types to regulation of carbohydrate
metabolism can be distinguished: substrate, nervous, hormonal and renal.

SUBSTRATE REGULATION: is realized by the level of glycemia,
increasing or decreasing synthesis of glycogen or glycogenolysis in the liver.

NERVOUS REGULATION: is irritation of the sympathetic nervous
system results in hyperglycemia, and of a parasympathetic in hypoglycemia.

Possibility of conditional reflective hyper- and hypoglycemia in an animal
was proved. There is also consideration ‘that even experimental neurosis is
accompained by the hyperglycemia which is simillar to clinical observations.
Different emotions may change the function of endocrine organs and may cause
diabetes.

Change in hormonal regulation results in hyperglveemia and further in

diabetes. The main role in this is played by deficiency of insulin, which may be
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due to a low secretion of insulin or to the hypersecretion of conterinsulin
hormones. Insulin has a strong hypoglycemic effect and conterinsulin hormones
inhibit a decrease of glucose level in the blood. Main effects of hormones on
glucose metabolism are:

Adrenalin: increases disintegration of glycogen in the liver. lipolysis in
muscles and adipose tissue, speed of glycogenosis in skeletal muscles, which
increases the exit of lactate from the muscular tissue 10 the blood and promotes
glyconeogenesis, increases glycogen secretion.

Glucagon: increases disintegration of glycogen in the liver, stimulates
gluconeogenosis, increases protein and fats splitting, inhibits synthesis of fats,

Glucocorticoids: stimulate gluconeogenesis in the liver, inhibit the use of
glucose by muscles (decrease sensitivity of tissues to insulin). increase glucagon
secretion, promote adrenaline action and STH in lipolysis. decrease glucose
utilization by the tissues (decreases sensitivity of tissue to insulin), increase
lipolysis. (Through catecholamine and thyroid hormones increase sensitivity of
adepocytes to tonic litic stimuli along the sympathetic nervous system) activate the
enzymes destroying insulin,

Insulin: increases membranial transport of glucose, aminoacids and
potassium ions, activates liver glucokinase in the live which deposits glucose in the
form of glycogen; and due to this disintigration of glycogen stops. Increases
accumulation of’ glucose in the muscles and adipose tissue . which insulin
stimulates transfer of glucose to glycogen (in the muscles) and to fats. (in adipose
tissue in the form of triglycerides), the lack of insulin decreases accumulation of
glucose in the tissues. From above we can say that in organism we have insulin
dependent tissues like liver, muscles, adipose tissue, Langerhan’s cells and insulin
independent tissues like central nervous system, peripherial nerves, erythrocytes,
blood vessels, connective tissue, renal canals, intestine, semen, medullary layer of
adrenal gland. Insulin activates enzymes of aerobic glucose oxydisation as well.

The increase of concentration of glucose in the blood stimulates secretion of

insulin by stimulating p-cells of Langerhans's isles, which are glucose sensars. The
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effect of conterinsular hormones on carbohydrate metabolism decreases and
glucose concentration decreases 1o a normal level. Gasltrine, secretine,
cholecystokinine can stimulate releasing of insulin, The level of insulin in plasma
can be identified by the speed of metabolism in the liver and in kidney due to
insulin activating enzyme system and protease enzyme system. In a healthy person
we can see 2 peak of insulin secretion the 1 in 3-10 min after carbohydrate intake
and 2™ in 20 min,

RENAL REGULATION: concentration of it in the blood and speed of
glomerular filtration and the functional condition of kidney produces make their
effect on glucose reabsorption. If glucosemia is more than 8.8-9.9 mmol/lit it
results in glucosuria (kidney threshaold).

So different stages ol carbohydrate metabolism are controlled by a
compound complex of stimulators and inhibitors, Disturbance of one stage of
carbohydrate metabolism or of regulating mechanism cause disfunction of
carbohydrate metabolism and it appears with the change of glucose concentration
in blooad. (hypo- or hyperglycemia).

Hypoglveemia: Concentration of glucose in blood less than 3.3 mmol/lit is
called hypoglycemia. It requires an immediate treatment, because hypoglycemia
cause irreversible changes of the nervous cells, first it disturbs the function of
cortical layer of the brain than midbrain (cerebral hypoglycemia).

2 types of hypoglycemia exist: physiological and pathological
hypoglycemia.

Physiological hypoglycemia can be seen in a healthy person due to the
increased muscular work, where utilization of glucose is increased as a source of
energy.

neonatal hypoglycemia: is a hypoglycemia of new born babies, specially
when the body mass is less than 2500 gr.

Hypoglycemia can be a result of pathological changes:

e hyper dose of insulin during the treatment of diabetes:
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Physiological HYPERGLYCEMIA: It has an accommodative function as
provides easy delivery of utilizing energy material to the tissues;

Alimentary HYPERGLYCEMIA;

Emotional HYPERGLY CEMIA;

Retarding HYPERGLYCEMIA.

Disturbance in carbohydrate metabolism regulation results in a pathological
HYPERGLYCEMIA.

Hormonal HYPERGL.YCEMIA is caused by a dysfunction of endocrine
glands. which takes place in carbohydrate metabolism regulation. In glucogenoma:
tumor of Langerhans cell appear, production of glucagon increases. In case of
Itsenko-Cushing  disease and syndrome-of glucocorticoidosis  develops. In
feochromocytoma; adrenalin production increases. The excess of these hormones
through the written above mechanisms increases the concentration of glucose in
blood. in spite of the normal or even increased level of insulin.

HYPERGLYCEMIA due to insulin deficiency is very expressed and firm. It
may be accompanied by some specific symptoms like mouth dryness, thirst,
polyuria, loss of weight, '

DIABETES MELLITUS (Greek diabaio — go through) according to an
International Commission of Experts on diagnostics and classification diabetes
mellitus in 1997: is a group of metabolic diseases, characterized by
HYPERGLYCEMIA which is the result of insulin deficiency or the effect of
insulin, or both these combined factors.

It takes the 1st place in endocrine pathology and the 3rd place in déath
rate(after cardiac diseases, and oncological diseases).

The following types of diabetes mellitus are distinguished:

Primary diabetes mellitus, the common form, is currently divided into 2

major categories;
Type 1 diabetes mellitus is absolute deficiency of insulin due to a

dysfunction of B-cells of pancreas, they say about autoimmune diabetes mellitus































Task 4

Describe the state of carbohydrate metabolism and define the strategy for
detecting its disorders assuming that the original blood sugar is 8.9 mmole/l. The
maximmum of 16.6 mmole/l is defined twenty minutes after a single sugar load. The
assumed time to original state is six hours. The arteriovenous difference as per
sugar level is 0.1 mmole/l. Overall blood protein makes 60.0 g/, the protein
quotient equals 1.4, Lipid content is 4.4 mmole/l, free fatty acids content is 350
mmole/].

What's your diagnosis?

What's the substantiation of the diagnosis”

Task 5

Patient D., male, 37 years, had the ambulance called in. The patient's
condition is grave. He displays the signs of mental confusion and regular tonic
convulsions. The skin is wet with a clammy sweat. The blood pressure is 80/40
m1 mercury, the pulse is rapid and thready.

The patient's relatives reported his suffering of insulin-dependent diabetes
over Tamy years. Recently the patient has developed an increased sensitivity to the
insulin, even minor dosages of the drug causing hyperexcitability. The patient
collapsed shortly after another insulin injection. He was given 40 ml of glucose
solution intravenously and 1 ml of adrenaline solution subcutaneously. This
done, the patient’s state soon restored.

What's the patient 's collapse mechanism?
When does the hypoglycemia develop?

How does the insulin act upon the carbohydrate metabolism?

Task 6
Patient E.. male. 17 years, complains of abnormal appetite and thirst. The
patient is tall (194 cm) and lean (70 kg). Physical examination revealed no mner

pathology. Fasting blood sugar is 320 mg%. After a meal, the blood sugar keeps
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