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Physiology
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Body Fluids and Electrolyies
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Objectives

v’ Identify and describe daily intake and output of water and maintenance of water
balance .

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

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

v’ Physiology factor influencing body fluid: age, sex, adipose tissue, etc. Pathological
factors: Dehydration, fluid infusion.

Mind Map

¢ The Percentage of water in the human body

*{ = Body fluid compartments J

J Fluid Compartments

L
|
" Body Water Content i
)

f Water Intake and Output r :
f Composition of body fluid

— =3 Water intake and output
¢ Regulation of water intake and output -

¢ Concentration measurement

¢ The hypothalamic thirst center

¢ Constituents of ECF and ICF

¢ F actors that Affectthe TBW

J ECF and ICF Buids characteristics

< Disease causing by changing in ions concentaton
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Human Physiology

Introduction to Physiology
e Physiology is one of the cornerstones of medicine.

e Physiology is the study of how the body works, the ways in which cells, organs and
the whole body functions, and how these functions are maintained in a changing
environment.

e Cellular physiology is the study of the cellular components that primarily
determines organ function.

e Systems physiology is the study of the coordinated and networked processes that
determine whole body function and adaption to change.

Water intake an output
What is the Percentage of water in the human body ?

r 3
Human body contains 50-70% water
For Example : Kg of water
70kg man has 42 L of water . < — >
L of water
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Body Water Content : ( obsal) (s awddl (5 siaa )

The Factor Total Body The Reason of this quantity of
Water (TBW) water
Infants (wlsall) | Age 73% = have low body fat
= Jow bone mass
Healthy males Sex 60% = Higher amount of skeletal
muscles.
Healthy females | Sex 50% = Higher body fat
= Smaller amount of skeletal
muscle
Old age Age 45%
Obesity (4iawll) | adipose tissue | 45% = High body fat
(2 gl

Total water content declines throughout life

WATER TANK ANALOGY

- ~
I Maintaining water homeostasis is a balancing act. The I
: amount of water taken in must equal the amount of water lost. :
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Water Intake Water Output v
* Food and drink: 2300 mL * Kidneys: 1500 mL ‘
* Cell metabolism: 200 mL = Skin: 600 mL \ )

*Lungs:  300mL
4 = Gltract 100 mL
)
l- Total: 2500mL -Total: 2500 mL ‘I <€
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Metabolism 10%

Foods 30%

=» Beverages 60%

>

1500 mi

\\_—:r//

Average intake
per day

2500 ml

700 ml

1500 mi

)

Average output
per day
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Water Intake and Output ( xuhll sl 8 avall e da jlad) 5 A3)al) clall 20aS)
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’S\neat 8% ~\ A,,d J
Insensible : 2
losses via |é e "‘:%J‘
k' d - -
Jungs 26% ) Ju.bG' °‘£ ‘
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Urine 60% €
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Regulation of water intake

1) Climate

People who live in a hotter

regions they need more water

than people who live in
\another regions.

2) Habits M Some people have habits for drinking water like: don't

drink water in the afternoon or have to drink 8 cups
per day.

3) Level of physical activity

As people exercise more they need larger
amount of water to compensate the water lost
through sweating

Team Work 433
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. . L Bx A uadligulel) @ sl
The hypothalamic thirst center ( ¢ auall & Gilaall S j0 sl 4 i) W Elad) Jiuid b 33 55 5 i
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In steady state By increases in By a decline in
water intake plasma osmolality plasma volume of
< = water loss > < of 1-2% > 10%-15%
slal) dsaS () 4S5 Ladic LY a8 6 30§ e ada (alidl) sie
4y slosa paanll 41311 29155 Ay La B0 b % 10 sy La D)
padl e Al %2 A %1 Ol % 15
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Factors that Affect the TBW ( ¢ (b)) a8 (K elall aaa o 355l Jal sl 8 L)

A

/ ¥

Physiological factors (ks swé Jal ) Pathological factors (& Jalse)
o Age (peall 2 slall JB janlls Liasds Laks) . Vomiting (s
o Sex (i) EMEAL awall b plall aaa Cilidy) e  Diarrhea (Ju~Y)
* Body fat (sl sbell 2 saall clia)) LK) e  Diseases with excessive loss of
* Climate (sLe) o las LSS LAY D50 water ( DM, excessive sweating,....
* Physical activity 4l giual) clalidl) castialy) (ol (22 308 Ll (ha 8 8 e (18D ) g5 ) ) )
(slal) @l ilpas (AliAS . Blood loss

(pdd) Cra slall 188 ) (ga'53 0 108 9 £ sl ey aal) () 132)




MED STUDENTS 433

BODY FLUIDS & ELECTROLYTES ’.&

Physiology

Fluid Compartments ( a8 Jilsudl (385 S )

Fluid Compartments

TBW = 60%
X
v ¥
Extracellular fluid (ECF) Intracellular fluid (ICF)
. * Inside the cell.
* Outside the cell . « 2/3 of TBW.
* 1/3 of TBW. * High concentration of protein.
A
v ¥ ¥
Plasma Interstitial fluid Transcellular fluid
cy . . * Fluid bathing the cell Compartment
* Fluid circulating . .
in the blood | * Ultra filtration of
in the blood vessels pIasma. e small amount
* 1/4 of ECF . 3/4 of ECF - CSF, GIT fluid, biliary
fluid, synovial fluid,
: intrapelural fluid,
:  Plasma and interstitial fluid are almost having  : intraperitoneal fluid ,
: the same composition (<l <) except for high intrapericardial fluid
protein concentration in plasma and intraoccular fluid.
3‘& _ (] N\
*TBW =42L .
*ECF=14L. Special case of ECF
*|CF =28L.
*Plasma=3,5L.

*|Interstitial = 10,5 L
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Composition of body fluid ( ~ual) & i sudl S <4)

Water is the universal solvent
Baclill g paaad) (e IS A3 adain A3 palladl Cudally elall Gl

Solutes are broadly classified into : (Osamd ) 413 ) gal) and)
1- Electrolytes (sla)l b Lilish any cligl ) J 92 3 5a)
— inorganic salts, all acids and bases, and some proteins
2- Nonelectrolytes (slall & Libisd any cilisdl ) J5ai ¥ 3 5)
— examples include glucose, lipids, creatinine, and urea

Concentration measurement ( ~all 8 35Sl Gunlia )
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Amount =
in moles,
osmoles

ol (i aly
L0 ) gall
ol
Jsam gy

In biological solution

1- Molarity = moles/liter M/L. Millimoles per liter (mM/L)

2- Osmolarity = osmoles/liter osm/L. Milliosmoles per (mOsm/L)

3- Osmolality = osmoles/kg Osm/kg 1mM=1/1000 M
1mOsm=1/1000 Osm

Osmolarity : Jstaall pa il (3 42013 3) gal) d3as

Osmolality : Jslaal) (a al s shiS A AuIA) ) gall das

Constituents of ECF and ICF ( awsll 03 s 8 4ul) paliall)
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TABLE 20=F OSMOLAR SURSTARCES IN EXTRACELLULAR ARD IHTRACELLULAR FLLMDS

13% 14
4.0 140
T2 K]
4y °F
: ' 108 4] aga
T 55 JH T
[BPC, PO, 2 2 11 ] ol
STT, s 05 1 O AR
Phosphocreatine 45 5
Larnosine 14 AU‘S‘ Al
Aaning ascids z 2 b 2 2
Creatine 02 0.2 9 gMs Jai
Lactate 1.2 1.2 1.5 PIREY(
Adenosine triphos phate 5 T
Hexose monaphosphate a7
ol 56 5.6
Protein 12 0z 4
Lirea 4 4 g
Lthers 4.8 3.5 j Lk
Tokal Vrn(A ey S liter LA SR 3012 I
Corrected osmaolar N 282100 251.0 281.0
activity (mOso Liter)
Total cemmvotic pressure 5447 5423 5423

ag 377 C omon Hg)

ECF and ICF fluids characteristics ( asall Ji su (ailiad )

ECF

1- Each fluid compartment of the body has a distinctive pattern of electrolytes
(¥ 9 AN (o Jnan S 5 gt anaad) (& i) gau Adala JS)

2- Extracellular fluids are similar (except for the high protein content of plasma)
(Sl (e Adle 3:8) 5 e (g ginih La Pl plitaly Agaliia A8 7 JA ) pead) il g%a)

3- Sodium is the chief cation (‘3 z 15 sl g8 ASY) casall al) 58 a5 502l

4- Chloride is the major anion (13 7 5 aa) g8 8 Cllad) fa) ea | slel))

ICF

1- Each compartment must have almost the same concentration of positive
charge (cations) as of negative charge (anion). (Electroneutrality)

(Qataia Lgtity ¢ o83 Adlual) g A gal) il o) (o 58I AN Gl Ao (g gin () g G ATY 380 0 aea)

2- Potassium is the chief cation. (2130 J3)a 2258 A8V gal) 0501 58 slil])

3- Phosphate is the chief anion. (A3 Ja)s aa) g8 ASY) llad) (o) sa ciliugil) )
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Disease causing by changing in ions concentaton ( < sY! S| 5 A (e 4l () )

¢ Hypokalemia: decrease in K concentration in the ECF. 1-2 mEq/L
¢ Hyperkalemia: increase in K 60-100% a above normal in the ECF.
¢ Hypernatremia: increase in Na concentration in ECF.

e Hyponatremia: decrease in Na concentration in the ECF.

Summary:

* The daily intake must be equal the output of water to maintain the water
balance and let the body function properly.

= The body fluid compartments are: intra-cellular fluid(ICF), extra-cellular fluid
(ECF),interstitial fluid, trans-cellular fluid and total body water(TBW)

= The body fluid influenced by physiology factors such as: age, sex, adipose
tissue, and pathological factors such as: dehydration and fluid infusion.

solutes are classified into: electrolytes and nonelectrolytes .

D £ 9 gally Allatia g Baia i) pualaa
Fluids & Electrolytes by John Campbell

https://t.co/iSNDLAOV1h
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Multiple Choice Questions

Q1: Which of the following is pathological factor that affects Total Body Water?
A- Age
B- Diarrhea
C- Climate
D- Sex
Answeris:B
Q2: Which of the following Statement is TRUE?

A- Plasma contains higher protein concentration than Interstitial fluid
B- Interstitial fluid contain higher protein concentration than plasma
C- Interstitial fluid does NOT have protein at all

D- Plasma does NOT have protein at all
Answer is : A
Q3: Which of the following has 142 sodium concentration ?
A- Intracellular
B- Interstitial fluid
C- Plasma
D- Transcelluar fluid
Answeris : C

Q4: Hypernatremia is?
A- decrease in K concentration in the ECF
B- increase in Na concentration in ECF
C- increase in Na concentration in ICF
D- decrease in Na concentration in ECF
Answeris:B

Q5: Molarity is?

A- M/L

B- Kg/L

C- Osm/L

D- Osm/Kg

Answeris: A
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