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2 Body Fluids and Elecrtolytes
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* ldentify and describe daily intake and output of
water and maintenance of water balance.

= List and describe of body fluid compartments as
intra-cellular fluid (ICF) Extra-cellular fluid (ECF),
interstitial fluid, trans-cellular fluid and total body
water (TBW).

= Describe the composition of each fluid
compartment, in terms of volume and ions and
represent them in graphic forms.

= Physiology factor influencing body fluid: age, sex,
adipose tissue, etc. Pathological factors:
Dehydration, fluid infusion.
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- Body water

Human body contain
50-70% water.

Example :

70 kg man has 42 L of
water.

Is the second largest
component in the
human body,

largest amount found
in skeletal muscle.

The third largest
component in lean
individual. It is found
in adipose tissue.

present in the human body in relatively small quantities with the exception

of calcium. Found in bones
Minerals and electrolytes are found in the body fluids in minute
concentrations, which are closely regulated to maintain the composition of

the internal environment
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Factors that affect Total Water
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TEAVA35 in our bodies (TBW) :

Physiological factors

Body 4 Physical
$
YA )

4 )
Infant: 73% (Men have more Women have
Male : 60% water in their higher body fat
Female : 40-50% bodies than so they have less
i women because TBW
\Old age: 45% )| they have more \_ Y,

\muscle mass. J
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Low body fat
Low bone mass
713% or more water

Higher body fat
Smaller amount of

skeletal muscles
40-50% water

60% of body weight
is water

Only about 45% of
body weight is
water
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TEAMg IS | Pathological factors

* Vomiting

= Diarrhea

= Diseases with excessive loss of
water (DM, excessive sweating).

= Blood loss
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Normal Prolonged, Heavy
Exercise
|I'Itﬂke /| Feces 4%
Metabolism 10% Swoat 89

Fluids ingested 2100 ? _
Insensnb]e

From metabolism 200 200 Foods 30% losses via
lungs 28%

Total intake - ? Seiied _—

Output

Insensible—skin 350 350

Insensible—lu ngs 350 650 Beverages 60% 1500 ml 1500 mi Urine 60%

Sweat 100 5000

Feces 100 100 A

Urine 1400 500 A % %

Total output i 6600 Average intake Average_c')utput

per day per day
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Output:

1) Insensible Water loss: ( 700 ml) Termed
insensible water loss because we are not
consciously aware of it.

-Via skin(350 ml) a sweating through
evaporation (present even in people who are
born without sweat gland)

-Via respiratory tract(350 ml)

2) Fluid loss is sweat.(100ml) by sweat gland
3) Water loss is Feces.(100ml)

4) Water loss by the kidney. (1400ml)
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1. Climate 2. Habits 3. Level of physical activity.

* The hypothalamic thirst center is

stimulated:
* By a decline in plasma volume of 10%-15%

e By increases in plasma osmolality of 1-2%

More explanation:

If there is decline or a decrease in the plasma
volume by 10-15%, the thirst center in the
hypothalamus will be stimulated

Anteriorputary ——

Posterior putary——

Hypothalamus

Infundbulum
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Fluid Compartments

plasma - pericardial
"surrounding the
heart*

g ‘ \ - peritoneal

Extracellular fluid i . "in abdominal
(ECF) Interstitial Fluid ot

Fluid L 4 L - Intraocular
Compartments e D ,_ " in the eye

Intraci:la!;\r fluid Transcellular Fluid - CSF

A ‘ -

" In the brain‘

- Synovial

"in joints*
- Digestive
Secretions

- Pleural
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IO M Fluid Comp

artments

Total body water volume =

40 L, 60% body weight

Extracellular fluid volume =
15 L, 20% body weight

Intracellular fluid volume =
25 L, 40% body weight

“ high concentration of protein”

2/3 of TBW

% of ECF

Y4 of ECF Fluid High
concentration of
protein comparing
to interstitial fluid
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Fluid Compartments

The water content of the body is divided into
two compartments :

1) Intracellular compartment:

Contained within the cell, represent approximately 67% of the
total body water, 40% of total body weight.

2) Extracellular Compartment:
Contained within the vessels of the cardiovascular system, is

the remaining 33% of the total body water, about 20 % of total
body weight.
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TEAMA S | Extracellular fluid

I- Plasma:
" Fluid circulating in the blood vessels.

= Blood volume, approximately 80 ml/kg of body weight (8%).

2- Interstitial fluid :

Fluid bathing the cell .

Ultra filtration of plasma .

contained in a gel-like extracellular matrix .

sourrounds all cells except blood cells .

Note: Plasma and interstitial fluid are almost having the same composition
in plasma.
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TEAMA S | Extracellular fluid

3-Transcellular fluid volume:

= small amount.
= Represents fluid in the lumen of structures lined by epithelium and includes

digestive secretions, sweat, CSF, pleural, peritoneal, synovial, intraocular, pericardial
fluids, bile, thyroid, and cochlea.
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Intracellular fluid (ICF)

Plasma

Interstitial fluid (IF)
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* The plasma and interstitial fluid are separated only by highly permeable capillary
membranes, their ionic composition is similar but protein is higher in the plasma.

* The intracellular fluid is separated from extracellular fluid by a cell membrane
that is highly permeable to water but not to most of the electrolytes in the body.

OUTPUT
*Kidneys
sLungs

INTAKE

A

*Feces \\
Sweat N7 Plasma
*Skin

30L |
I’r Capillary membrane {1‘
L}

Interstitial
fluid
11.0L

Extracellular
fluid (14.0 L)

Intracellular
fiuid
280L

| &

L 1
’l’ | Cell membrane “;fl
L

o
~

-
Lymphatics

_J

@© Elsevier. Guyton & Hall: Textbook of Medical Physiology 11e - www.studentconsult.com
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Solvent "water"
— inorganic
salts, all acids and bases,
and some proteins

examples include glucose,
lipids, creatinine, and urea

COMPOSITION OF BODY FLUIDS
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Extracellular
fluids :

J/

( )

* Sodium is the
—| chief cation(+)
(‘Na”

& J

( )
* Chloride is the
— chief anion (-)
“CI”

N\

Calcium , chloride , sodium , protein ,

phosphate , potassium , glucose
“IMPORTANT”

Intracellular U
ﬂ od o + et 142 mEq’L ==
uias : { K* - - 4mEq/L -
d Cat e 2.4 mEqg/L -
r \ Ma " 7 ey 1.2 mEqg/L -
* Potassium is Lal- 103 MEQ{L
- the chief HCO3 ™ === 28 mEq/L -
cation(+) “K” [ Phosphates ——-——- 4 mEqg/L -
\. J SO, ———-—-----1mEg/L —jaaEims. 2 Meq
[ Glucose ——-—---— 90 mg/dl
[ ) )  Amino acids —————- 30 mg/dl -
Phosphate is the |
__| chief anion(-) Cholesterol
Phospholipids ¢ === 0.5 gm/dl
) Neutral fat
: POz ——====————m 35 mm Hg
PCO; -————————— 46 mm Hg -
I [ ———
[ _Proteins--——————-- 2 gm/dl--
(5 mEg/L)
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Each compartment must have almost the same concentration
of positive charge (cations) as of negative charge (anion).

TABLE 20 -7 OSNOLAR SUBSTANCES IN EXTREACFLLULAR AND INTRACELLULAR FLIMIDS
Piasma Interstitial Intyocelluice
(O tar of M.0)
Na* 142 135 14
K- 4.2 4.0 140
Ca*" 1.3 1.2 o
Mg~ os o7 20
o (3 108 105 3
HITO 24 283 p Lo
HPrPO ~, FLPO 2 - 11
SO, > 0.5 o5 1
Phosphocreatine a5
Carmnosine 14
Aarano acids > 2 s
Creatine oz oz o
Lactate j 1.2 1.5
Adenosine triphosphate 5
Hexose monophosphate a7
CGhuaooeses 56 5.6
Protein » o oz 1
Urea 3 a -3
COthers 4.8 39 0
Total ol /S liter 31.8 SOOs 301 2
é:oﬁvecled Oosanaolar C2RZ.0 — 2510 581.0 -
activity (mOsm /Liter)
Total cermotic S443 S423 5423

at 37 C dmon Hg)

““We can see that the ECF and ICF have the same osmolality”.
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Clinical abnormalities of fluid

volume regulation

Abnormalities related to potassium ion

)7 LUET O IERIN decrease in K concentration in ECF 1-2 mEq/L

)75 [T IER increase in K 60-100% above normal

Abnormalities related to Sodium ion

o)LL ETS TER decrease in Na concentration in ECF

)7 ELETIER increase in Na concentration in ECF
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Click here and chick your understanding !

Physiology Team
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https://www.onlineexambuilder.com/physiology2-body-fluids-elecrolytes/exam-35236
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