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Body fluids & electrolytes
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= objectives

1- Identify and describe daily intake and output of water and
maintenance of water balance.

2- 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). S

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

4-Physiology factor influencing body fluid: age, sex, adipose tissue,etc.
Pathological factors: Dehydration, fluid infusion.
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In general Human body contain 50-70% or 40%-70% water.
- kg of water = Liter of water
Example:
-70 kg man has 42L of water
So —-> he has 42kg of water

PERCENTAGE OF WATER IN THE BODY

Click each ofthe people below to determine the approximate percentage
of water in their bodies.

Infants

Body Water Content

70 - 73% or more E

Healthy males adult 60% i
Healthy females adult 40-50% i
Older age 45% i
Obese 45% :

S

low body fat,low bone E
mass
Low body fat larger i
amount of skeletal muscle |
Higher body fat Smaller
amount of skeletal muscle !
Total body water declines :
throughout life. '
In general Higher body fat :
Means less body water '



Daily intake of water

The amount of water taken = the amount of water lost

Table 25-1 Daily Intake and Output of Water (ml/day)

Intake

Fluids ingested
From metabolism
Total intake
Output
Insensible—skin
Insensible—lungs
Sweat

Feces

Urine

Total output

Normal

2100
200
2300

350
350

_______

Prolonged, Heavy
Exercise

200

350
650
5000
100
500
6600

These numbers are
average numbers so if
there is a little
changes in exams no
problem.

For E.Q:

The urine output in
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Regulation of Water Intake N
Q

=3
()
—+
(]
o]
Q.
<
(2]
—
QO
—+
(¢>]
=
Q
—+
("]
=
5.
—+
o
~
(¢]
1
=
Q
—+
("]
=
o
w
(72}

e Regulation of water intake depends on:

Climate

Habits

alamic thirst ce

Level of physical
activity

By a decline in plasma
volume of 10%-15%

By increases in plasma
osmolality of 1-2%

___________________________________________

decline in plasma volume stimulates |
hypothalamic thirst center, but not as
strongly as increased in plasma |
osmolarity. :

At A5 15 (N 10 Ay sl 58 La 300 (i )
thirst center J1 jisin dlle

b Dhne e L 2001 A sl 8 La 3B (s ) (S
| thirst center J!
G clias o 201 Adagund) Al 238 iy Qi) b
1 thirst center JI Jaain Y 5e 550 La 300 d 30l 5l

So that is why the hypothalamic thirst
center is more sensitive to plasma
osmolality



Factors that affect the TBW

Physiological factors:
Age

Sex

Body fat

Climate

Physical activity

2) Pathological factors:
e Vomiting (s.%)
e Diarrhea ()

e Diseases with excessive loss of water
(Diabetes mellitus DM, excessive sweating)

e Blood loss

i



Fluid Compartments :

Water occupies two main fluid
compartments:

1) Intracellular fluid (ICF)

2) Extracellular fluid (ECF)
-Plasma
-Interstitial fluid (IF)

©




1) Intracellular fluid (ICF)

e |ocation: Inside the cell.
e Amount: 2/3 of Total body water (TBW).

e High concentration of protein
LI clie jo U senn Al JES8 Y g8 S Leana Gilisip ) O



2) Extracellular fluid (ECF)

Location: outside the cell.
Amount: 1/3 of Total body water (TBW).

1) Plasma: 2) Interstitial fluid:
e Location: Fluid circulating in e |ocation: Fluid bathing the
the blood vessels. cell.
e Amount: 1/4 of ECF e This fluid come from: Ultra

filtration of plasma.

e Amount: 3/4 of ECF

Plasma & interstitial fluid are almost having the same composition except
for high protein concentration in plasma.

b b adll Ao gl Lt e JERY) aakaind Yy e Lgana i sl o il Llee i Ll Y
()l 33

3) Transcellular fluid

compartment:
e Amount: small amount D
e Location:

CSF Ssall daall g g laall Jsa il gs

GIT fluid “eagll slall (& 5, Jil g

biliary fluid s el 5l 2SI e z 530 (3 45l jauall 3 janll
synovial fluid St J5)e il

Intrapleural fluid o0 Jdss eLial 8 il
intraperitoneal fluid sl elay elie Jaloy B sl
intrapericardial fluid ) —ile, cLie ooy B sl
intraocular fluid csll Jas 0 s



Total body water volume =

40 L, 60% body weight

Intracellular fluid volume =
25 L, 40% body weight

Extracellular fluid volume =

15 L, 20% body weight

FLUID COMPARTMENTS

EXTRA CELLUAR INTRA CELLULAR
FLUID FLUID

INTERSTITIAL < TRANSCELLULAR
PLASMA T FLUID

Intra ocular
Pleural

Peritoneal
Synovial

Digestive Secretion



https://youtu.be/v3BTWpNTyLU?si=50dUW6-fO33eEqnT

® Composition of Body Fluids

Body Fluids Amount = in moles,
osmoles
Water Solutes
(universal solvent)
Electrolytes Nonelectrolytes
(e.g. inorganic salts, all acids, (e.g. glucose,

bases, some proteins) lipids,creatinine, urea



Concentration

In general:- In Biological solutions:

|

: .Millimoles per liter
2 (mMIL)

!

} *Milliosmoles per

i (mOsmi/L)

!

I

*1mM=1/1000 M

i

!

1*1mOsm=1/1000 Osm
|

- In Electrolytes:-

| <

!
=°Expressed in milliequivalents per liter
:(mEq/L), a measure of the number of

gelectrical charges in one liter of solution.

{-mEq/L = (concentration of ion in [mg/L]/the
: atomic weight of ion) x number

:of electrical charges on one

iion.

|

i, : : _

i For single charged ions, 1 mEq =1 mOsm

=°For bivalent ions, 1 mEq = 1/2 mOsm
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Constituents of ECF & ICF

Ao s

EXTRACELLULAR

INTRACELLULAR




O Constituents of ECF & ICF

TABLE 20~ OSMOLAR SUBSTANCES IN EXTREACFLLULAR AMD IHTRACELLULAR FLLBIDS

Interstitial

Na*® 142 13% 14
K- 42 4.0 140
L g 1.3 1.2 0
Mg~ (453 or 20
<1 108 108 4
HCO, 24 283 0
HPO PO~ 2 2 11
SO 0n.s o5 1
Phosphocreatine 45
Carnosine 14
Aanino acids 2 2 B
Creatine oz 0.2 9
Lactate p 1.2 1.5
Adenosine triphosphate 5
Hexose monaophosphate a7z
Clhacoee 56 5.6

Protein 12 0.z 4
Urea 3 a 4
Others 4.8 e 10
Total s /S liter M8 3008 302
Corrected osmaolar 2820 251.0 2510
activity (mOsm /liter)

Total cemotic pressure 5443 5423 5423

at 37 C oo Hg)




> ECF & ICF

Each fluid compartment of the body has a distinctive pattern of electrolytes.

Extracellular fluids are similar (except for the high protein content of plasma

)

ECF ICF .

|
|
|
I
*Extracellular fluid has low : *Intracellular fluid has low sodium and
Potassium and Phosphate. : chloride.
|
|
|
|
|
|

—Sodium is the chief cation
—Chloride is the major anion

—Potassium is the chief cation

—Phosphate is the chief anion

Each compartment must have almost the same concentration of negative
charges (anions) as the positive charges (Cations).

(Electroneutrality)



Abnormalities of ECF & ICF

*Hypokalemia: Abnormal decrease (1-2 mEqg/L) of Potassium (K) concentration in ECF.

*Hyperkalemia: abnormal increase (60-100% above normal) of potassium(K) Concentration in ECF.
Hypernatremia: Abnormal increase of Na concentration in ECF.

Hyponatremia: Abnormal decrease of Na concentration in the ECF.

Extracellular

fluid

MaF e 142 mEq/L -

K memmmm e 4 mEqg/L -

(o) s S s 2.4 mEg/L -

Y R — 1.2 mEq/L — %ﬁlﬁ?
B~ ———rm——smrer— 103 mEqQ/L — -
HCOg ~ e 28 mEq/L —
Phosphates ——————— 4mEq/L —

S0y~ = m=m————m———— 1 mEg/L
Glucose —————— 90 mg/dl —
Amino acids —————— 30 mg/dl -

Phospholipids

Cholesterol }
Neutral fat




This whole
slide is
from the
boys’ side

Regulation of fluid exchange

Intracellular:-
Cell membrane
1- Highly permeable to water
2-Relatively impermeable to small ions (only water is moving)

Extracellular

1-Osmotic effect of electrolytes (e.g. Na,K,Cl)



O McQqs

A) Intracellular fluid

B) Interstitial fluid

C) Transcellular Fluid

D) BothAand B

A) phosphate B) sodium C) chloride D) potassium
A) increases B) declines C) doubled D) tripled
A) Intracellular fluid B) Plasma C) Interstitial fluid D) BothAand B

A) Capillary walls

B) Extracellular fluid

C) interstitial fluid

D) Transcellular fluid

1-B,2-B,3-A,4-D,5-B
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