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1 o every tissue of the — ==
11 R . bnd}’.Th;wutm-ufblmdulmacts as a solvent transporting
ptemat ﬂf mbud')r e mlsil.nscﬂwﬁt:l: :::ﬂrmunm and antibodies from their sites of
re they perform their function. Waste products of
‘th as carbon dioxide and urea also dissolve in the intravascular l:uam to be

| to the lungs or kidneys for excretion.

sod capillaries to the outer membranes of the body’s cells, allowing them to be
| across the membranes and into the watery it‘ltt‘.:'l.éi!“lllﬂ'l‘ fluid within the cells.
i cells ﬂ_-[eintmcellular waler serves as a suitable medium for nutrients to be transformed
© . mpounds needed to build and maintain cells.

.is a solvent for electrolytes, It helps to regulate the electrolyte balance of the body
fains a healthy equilibrium of osmotic pressure exerted by the solutes dissolved in

" egme of the compounds of the body are not dissolved in water, such as the lipid-based
anes but water plays an important role in allowing such structures to form and

ctant that participates directly in a variety of different reactions within the body.
reactions the water molecules often split up, to donate hydrogen atoms (H),
s (H'), oxygen atoms {O), oxide ions (O%), hydroxyl groups (OH) or hydroxide
 other reactants of the reactions cunfemed)Cummun examples of such reactants
harides, fats and proteins which are split into smaller molecules by reaction with
g hydrolysis reactions a hydrogen atom derived from a water molecule ends up
ne of the smaller products of the reaction, while a hydroxyl group containing
atoms of the original water molecule is attached to the other product of the
is also formed as a product of many chemical reactions within the cell, such as

eversal of hydrolysis, known as condensation.

1 fluids act as lubricants in various parts of the body, most notably within joints,
| % makes movement easier and minimises wear and tear on cartilage and
in saliva and mucus acts as jubricant in the mouth and pesophagus.

o A tﬂﬂ Heat in the body is generated by the metabolism of &nw
B n e M released by me'nﬂdaﬂmufﬂwmhiHMkw
oy mpounds involved in net growth. Some

| Wmmdwdthlﬂ the co

.
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;ﬁim- FLUID / WATER BALANCé

_ wost important factors determining the
o of the body is osmotic pressure, Whe
" eable to solute particles separates

distribution of water among water
N a membrane permeable to waler
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] ‘ -|- : Th'ﬂ'e IB a nl..jt mnvt‘lﬂt"l‘ll l‘lf W 'Il ~ l] I I l : nl t" umqu.ll ﬁuluw
e Jdil'r It 'l."..lgh HH." '||H"ITI|,"‘&I“[' lr{lm lh'l'."' Wquun

| ',ﬁg:":;:“::;‘j:r::;":f::ﬂllf"rn lll‘\'-'v"ilﬂlﬁ the qnlulj:m with lower water (higher
R - water is called osmosis and it can be opposed by
g A7 ﬁmﬂl i’:?;ﬁ;':::;:lt 1‘1::::};:1!;:‘“\ H‘,v uprms.iu- direction -E.Ihl. amount
3 s 0 a solution across a semi-permeable
ane O3 ating it from pure water is the osmotic pressure of the solution.

eoreli osmotic pressure of asolution is proportional to the number of solute particles

un 2 of solution. This concentration is expressed in terms of the osmolarity or
r litre of solute particles. One mole of nonionic solute such as glucose or urea, is the
but 1 mol of a solute that dissociates into 2 or more ions is equivalent to 2 or more
mple 1.0 mol of sodium chloride equals 2.0 osm because of its dissociation into
ns _T.hE theoretic osmotic pressure is not generally equal to the actual or effective
Sressure. When the membrane is permeable to the solute it lowers the effective osmotic
| he solution, at the given osmolarity. Cell membranes are much more permeable to
Shetances as urea than to ionic substances such as sodium and chloride. Theretore,

| sl
e S TN

smotic pressure of a solution of urea across the cell membrane would be much
stion of sodium chloride of the same osmolarity.
jve osmotic pressure of plasma and interstitial fluid across the capillary
1at separates them is mainly due to large molecules such as proteins that cannot
o endothelium. Protein concentration is much higher in the plasma than in
aid, rendering a relatively higher osmoltic pressure in plasma. Ihe osmotic
ec :hy proteinﬁ is also termed as colloid osmotic pressure.
bution across the capiltar)' endothelial surface is controlled by the balance of
s move water from the plasma to the inte
 move water from the interstitial fluid into the plasma (re
eriolar end of the capillaries, the average values of these forces are
ssure in plasma Ppl+25mm Hg
tion force I1is f+5mmHg
static pressure 15 f -6
essUTC [Ipl 28 mm Hg
= (25 + 5) - (28 * (-6))

=30 - M+b

. = & mm Hg
s |
tration pressure indicates that a
. uﬂ[{"‘u rs at the arteriolar end 0

j..

retitial fluid (filtration forces) and
absorption lorces),

net filtration of water from the plasma to
f the capillaries, When filtration pressure
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takes place, as « e
iﬂmgah‘vea net reahsurptiﬂnufwalﬂr from ISmeEP]BEma place, as seen N the,

end of the capillaries. At the venous end the hydrostatic pressure of plasma js 5ii§nih::|

reduced while the concentration of plasma protein B HEEHE the plestia OSmotic Prm_-'.

correspondingly increases. : ) ,
Thus, it Egﬂ{,wmnt to understand that osmotic pressure together with prq
fluids and their output by body mechan
balance and compartmentalization.
The body’s extracellular water volum
inturn actsasasignal to the regulatory facto

: . PUPRE ingyy
isms is an important factor in the maintenang . .
L,

o is determined mainly by its osmolarity. The oS

rs that are responsible for maintaining fluid ]Hm“:h
The regulation of extracellular water osmolarity and volume is Iargfiljr the responsibij; iy of:_
hypothalamus, the renin - angiotensin- aldosterone system and the kldneys) v

WATER DEPLETION
____-—_-_-____-___-_-____-‘—-__‘__-‘-_"N.

Water can be depleted in the body due to reduced intake or increased losses. The Possib
reasons for these are given below:

Reduced intake
Water unavailable Afier a calamity like shipwreck, earthquake or flood,

Inability to obtain water : Infants, elderly and debilitated patients, unconscio

patients.
Inability to swallow Diseases of mouth and esophagus.
Increased losses
From the skin : Hot environment, excessive exercise, feve,
hyperthyroidism.
From the lungs : Hyperventilation, fever, high altitudes,
From the alimentary tract : Prolonged vomiting, diarrhoea
In the urine ¢ Osmotic diuresis in  diabet mellitus, to
concentrated food e.g., with tul- ling and infant
milk powders,
D’l‘iﬂking sea water, various b Iney disorders
diabetes insipidus.
Water Deprivation
nce of dehydration is sunken features, particularly the eyes whicl v into the orbit
al _: ' are dry. The skin becomes loose and lacks elasticl 1 pinching *
way "1 llu subcutaneous tissues, The patient is usually but ot o v» thirsty.
- depr BN e HICS & reduction in the volume of the extracell | d (ECF)an’
e V). The urine output is reduced. There is a rapid decre hody welg"

ratio #F"“‘ﬂ!m After a few days, a decreasc sma volur®
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'T*?’- pod volume) occurs which will reduce cardiac output and lead to circulatory
y adult who has lost 5 to 10 litres of water from the body will be seriously ill and
L wl-ja] the water loss from the body is aboul 15 litre:;

increases . Water is consequently drawn from ICF to ECF. The initial water loss is from
u“’ 'lahE!' stages water is lost from the ICF. The metabolism of the shrunken cells

;: d, le i ing to breakdown of protein and loss of K'. The volume of urine excreted

l|-: ﬂ\emimmum by increased secretion of ADH to minimise water loss. The

"{:i'_ slytes is also increased.

ple wate . fleprivatmn, there is not only water loss but also losses of both K* and Na’

5"ahnve As the plasma volume decreases, the venous and capillary pressures

otic pressure of the plasma proteins increases. These two factors tend to

' me at the ex of ICF. The subject should be given water, electrolytes

XCESS (WATER INTOXICATION)

ion 1 .n. ‘mdmd plasma (Na") and plasma osmolality may occur with an excessive
| ifhrgequmhﬂeanfwamramthuqumhmhstmahmclimate

" e here are additional sodium losses in sweat. Overhydration may also arise
3 er gmehanbyﬂmhdney-.mmpmredng , in nephrotic syndrome.

ds to an increase in intracellular water and is a potentially dangerous

.-.= n. There is difficulty in concentrating, drowsiness and giddiness

vith headache and nausea. In severe cases there may be confusion,

II
lllI

or cauued by either retention of water or loss of sodium. Loss of
qatremis aswdiumﬂﬂfﬁﬁtmﬂumummhmgﬂmwm
,_-___.-_
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