REGULATION OF
METABOLISM
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Insuline
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The formation of
active insulin
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Insulin receptor

/1G|ucose

MAP kinase signaling Pl-3K
pathway signaling pathway

GLUT4
vesicle

Cell growth, proliferation, Synthesis of lipids, Cell survival and
gene expression proteins, glycogen proliferation




The signal Target

for secretion organs

Insulin

Changes in metabolism
in target cells

1. The acceleration of glycogen
synthesis

2. The acceleration of protein synthesis

3. Inhibition of gluconeogenesis

1. The acceleration of glycogen
synthesis

2. The acceleration of protein synthesis

3. The acceleration of glucose transport
into the cell

Increasing Liver

the

concentratio

n of glucose

in the blood
Muscles
Adipose
tissue

1. The acceleration of fat synthesis from
glucose

2. The acceleration of glucose




Glucagon




Glucagon receptor
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The signal

for secretion

Glucagon

Target
organs

Changes in
metabolism in target
cells

Lowering
blood glucose
levels

Liver

Adipose
tissue

1. The acceleration
of glycogen breakdown
2. The acceleration
of gluconeogenesis

The acceleration
of lipolysis
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Adrenaline recertors
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Adrenaline

Changes
Target organs | in metabolism in
target cells

Signal of CNS Liver The acceleration
of glycogen
breakdown

The signal for

secretion

Muscles The acceleration
of glycogen
breakdown

Adipose tissue The acceleration
of lipolysis



Cortisol
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Cortisol receptor
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Cortisol

The signal for | Target Changes in metabolism in
secretion organs target cells

The Liver 1. Acceleration
concentration of gluconeogenesis

of glucose in the 2. Induction of synthesis of
blood mediated the enzymes of

by corticotropin gluconeogenesis and amino

acids catabolism

Muscles 1. The acceleration of the
amino acids catabolism

2. Reducing the rate of
the amino acids transport
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Changes in metabolism
In starvation
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The main manifestations of
diabetes

= Decreased synthesis and deposition
of glycogen and fat

= Hyperglycemia

= Hyperlipoproteinemia
= Ketonemia

= Azotemia and azoturia
= Polyuria and polydipsia



Protein glycosylation
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ADDISON’S DISEASE
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of Skin —
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Red cheeks

Fat pads
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Thin skin
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compressed (codfish)
vertebrae

Cushing’s
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REGULATION OF
PHOSPHORUS AND
CALCIUM
METABOLISM



Calcium metabolism
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Phosphorus metabolism




Parathyroid hormone
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Vitamin D3 activation
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Calcitr



Rickets




Osteoporosis
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Decreasing of
calcium
reabsorption
in the intestine



Hormonal regulation of
phosphates transport




The influence of biologically
active substances on the
phosphates excretion

m Phosphates excretion
Glucagon

Glucocorticoids

Thyroxine
Growth hormone
Insulin

Serotonin

Catecholamines



WATER AND
SALT
METABOLISM
RENAL
BIOCHEMISTRY




Water functions

Regulates
body temperature

Moistens tissues
such as those in
the mouth, eyes and
nose

Lubricates
joints

Protects body
organs and tissues

Lessens the burden
on the kidneys and
liver by flushing

out waste products

Helps prevent
constipation

Helps dissolve
minerals
and other nutrients
to make them
accessible to the body

Carries nutrients
and oxygen to
cells




Urinalysis

Urine

0.05% Ammonia
0.18% Sulphate
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0.6% Chloride
01% Magnesium
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6% Potassium
1% Sodium
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Specific Gravity
Densidad
Densidade

pH
60 sec/seq.

Leukocytes
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MNormal Fatient's Urine
Urine following
centrifugation

Hematuria Hemoglobinuria



Calcium Oxalate Uric Acid Struvite Cystine
Crystals Crystals Crystals Crystals

Urinary stones




Vasopressin
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DIABETES INSIPIDUS
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Dehydration, - . .
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L Renin-Angiotensin-Aldosterone Pathway
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Atrial natriuretic peptide
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Kallikrein-kinin system
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