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Crawling out of ... water

Evolution
Belief is optional. Participation is not!

Great moments in evolution



Water is life

WATER

COMPOSES 75% OF YOUR BRAIN
\

REGULATES YOUR
BODY TEMPERATURE

MAKES UP 83% °
OF YOUR BLOOD

REMOVES
WASTE -

COMPOSES 22%
OF YOUR BONES

CUSHIONS YOUR~
JOINTS

HELPS CARRY
NUTRIENTS
AND OXYGEN

" MOISTENS
/  OXYGEN
__FOR BREATHING

HELPS CONVERT
FOOD TO
ENERGY

PROTECTS AND
CUSHIONS YOUR

.\‘u VITAL ORGANS

“HELPS YOUR BODY
ABSORB NUTRIENTS

\ MAKES UP 75% OF
YOUR MUSCLES

Medium for metabolism
Solvent for secretions
Absorption

Transport
Thermoregulation



Getting solid with age
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Water distribution
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Water flows

Fluid compartments and the osmotic factors governing
the distribution of body water

Osmotic pressure
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RELATIVE CHEMICAL COMPOSITION OF THE MAJOR BODY FLUIDS

Plasma : Interstitial fluid : Intracellular fluld
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Give what you get _
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Filtration

The role of the kidneys

unregulated water reabsorption

Countercurrent multiplier
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Osmoreceptors
in hypothatamus

Hypothalamaus
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STIMULLS:
The refease of ADH is
triggened when osmo-
recepios cells in the
ypothalamas detect an
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of the blood
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Collecting duct

RAAS, ADH and thirst
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blood osmolarity
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The regulation in action




Disturbances in water-electrolyte
balance - classification

e Dehydration
— Isotonic (Isoosmolal)
— Hypotonic (Hypoosmolal)
— Hypertonic (Hyperosmolal)

* Hyperhydration
— Isotonic (Isoosmolal)

— Hypotonic (Hypoosmolal)
— Hypertonic (Hyperosmolal)



Dehydration

Dehydration:

Hyperosmaolal
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Addison’s disease
Brain tumors

No thirst!

5% reduction of total water, ECV in paricular.

Water loss, or water deprivation
stimulates osmosis and thirst.

Hypermolalty liberates ADH
to restrict water loss.

Enchant creature (Targer a creéaturs
as vou play this, This card conigs fnto
Play attached 1o that creature, )
Enchanted creature doesn’t untap
during 115 controller's untap step.

Ciliguria.

Froportional loss of salt and

Diabetes insipidus
Diabetes mellitus
Extreme sweating

water from ECV due to chronic
vomiting, diarrhoea or burns.

| af water

Loss of salt in excess of high
water loss or when drinking
too little water.

Low ECY with low macular
[MaCl]triggers secondary
hyperaldosteranism.

KMc

Fluid compartments and the osmotic factors governing

the distribution of body water
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Hyperhydration

Overhydration: Abnormal increase in total water, ECV in particular.

Hyperl:lSmI_‘IIaSID Salt accumulation
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Signs of dehydration

Skin with decreased turgor
remains elevated after
g being pulled up and

o~ released

fi

0-1% Thirst

2%  Stronger thirst, vague discomfort

3% Decreased blood volume, impaired physical activity

4%  Increased effort for physical work, nausea

5% Difficulty concentrating

6% Failure to regulate excess temperature

B% Dizziness, labored breathing with exercise,
increased weakness

9% Muscle spasms, delifium, wakefulness

10% Inability of decreased blood volume to circulate
normally, Failure in renal function

Tachycardia
Arterial hypotension
No micturition

Hypovolemic shock




Vulnerable populations

‘B";D s )

Body surface area/ Body mass

Net ammount of water Net ammount of water
(Im)maturity of homeostasis Imperfect homeostasis
Concentration ability of kidneys Concentration ability of kidneys
Dependence on caregivers Dependence on caregivers
Inability to speak Dementia

Frequent pathology Frequent pathology



Vulnerable populations

Signs of dehydration

No
Dehydration
Well, alert
Normal
lpresent]
MOUTH & . [
: Moist i dry
TONGUE Dry Wnay:
Drinks normally, | Thirsty, drinks Drinks p
THIRST not thirsty eag e
Goes back Goes back Goes back very
SKIN PINCH quickly stowly* slowly*
If the child If the child '
has 2 or more has 2 or more
The child has 5|qln5. including | signs, including
DECIDE no signs of atleast 1 atleast 1
dehydration major sign, major sign,
there is some there is severe
| dehydration dehydration







Common mechanisms

Factors, influencing water exchange in the tissues:
* Hydrodynamic pressure (HP)

* Oncotic pressure (OP)

« Capillary permeabllity

* Lymph drainage

« HP-OP=Filtration pressure (force)
» OP-HP=Absorption (force)



Simplified example
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Filtration pressure alongside the capillary
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AUCT 4
AUC2 Positive water balance in Lymph drainage
8 the interstitium i :



Simplified example
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Simplified example
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Simplified example
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Different diseases,
different mechanisms

e #HP 6 #Permeability

— Chronic heart failure 6 Allergy

: 6 Inflammation*
— Varices
— mation™ . .
Inflammatio 6 $Lymph drainage

* $OP 6 Parasites

— Nephrotic syndrome 6 Surgery

— Hypoproteinemia
— Inflammation*
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A little bit of Greek i

Anasarca - extreme generalized oedema

« Ascites - accumulation of fluid in the peritoneal cavity
« Hydrothorax - effusion in the pleural cavity

« Hydropericardium - effusion in the pericardial cavity

* Hydrocephalus - abnormal accumulation of fluid in the
cerebral ventricles

* Hydrocele - effusion in the scrotal pouch

 Synovial hydrops - abnormal accumulation of fluid in
the joints




Pulmonary oedema

e Exogenous (toxins, hyperoxia)
« Endogenous

— Cardiogenic (LV-CHF)

— Non-cardiogenic (Shock)



Pulmonary oedema

Pleural space (negative P)

t 111 p-comunications

Alveoli

Alveolar
] ' membran

Alveolar oedema Interstitial oedema

Interstitial space

e

Capillaries

Prooedematous

— [resi factors (#HP)
‘?ﬂj B

Capillary
membrane

Pulmonary
congestion



Pulmonary oedema — from
Pathophysiology to symptoms %

Interstitial oedema

Alveolar oedema

» Severe dyspnea

* “Boiling pot”
e Frothy sputum

 Emergency
condition

Dyspnea

Dry sonoric ronhi

Wheezing

Pulmonary
congestion

Mild dyspnea

Anti-oedematous mechanisms:

J-reflex

Tachypnea

Arteriolospasm

A

H-communications

| 1 IyPUUMPIIIM |

Low pressure system

Hyperventilation

CO2 washout




Brain oedema

Fluid compartments and the osmotic factors governing
the distribution of body water

i i
HO 3 I > Ho 3 : > 1,0
0 Peculiarities T
6 Intracellular oedema - y
) . . Na-/K *-ATPase < K I
6 Confined in the skull | |

Intracellular fluid Interstitial fuid Plasma

 Etiology [ ¢
O Symptoms
— Head trauma ymp
_ 6 Headaches
— Ryponatremia 6 Confusion
— High altitude 6 Unconsciousness/ Coma

— Brain tumors
— Hydrocephalus



Size does matter!

Brain herniation in foramen magnum
causes compression of the vital centers
In the forelying brainstem







