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4, " BOIY FLUID CONMPARTMENTS "

* intraceliulzy conpeETtnent .

* extracellular cozpariment .
Che extrece.lular compartment is distributed in twe mein sites :-

* the blcold plasma .

¥ the irterstitial fluic .
The averzge adult mzle weighing 70 Kg bas get :— 18 % cf body wi
protein , 7 % minerals and 15 % fat . The remaing 6C % af bocy
weizht is water aisiributec in these previous spaces . Cf trese
62 = body weilght , 40 % is intrzcellular water and 20 % is extra-—
celivier water . OFf the 20 % , 5 & is slasza ana 15 % is intersi-
itizl flule . The icterstitial fluids incluce alse , bul 2 seper—

ate greup , transcellular fluics .

M=znscellular Fluias -

These incluce ithe agueous nuIdur , Synev-
ia , ly=ph 4 enfolymprt in the ear and U3T . Tnese zre corsidered

25 & sepa—ate zroup and afrecved Tut 1iiile Tr changes in ey wa-

Zeterminztion cz Sody is volumes -

ign princirpie is trne cze amestly
pses for measurement . L substance that mixes evenly enc thorcush-

1y in the booy fluids , not metabolizes or excretel rapicly amc

- o
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the substance measurea aul we CEH €OACIOCE tHe volmreorhoiluiiern
which is the volume ol the reguirec space . Far measuring the rla-
smz volume , Evans blue or ledine tagged aliumin is uwsed , ang for
measuring the extracellulaxr space voiume imilin is the one mestily
uses —re-Eeasure the intracellular fluid space is & Tig protlem

but we can feduce it ., we measure the totzl body watler using Deut-

[

erium cxice { heavy weiter ) or iritium oxide , thez we subsirast
frox it the extracellular space vcolume , the reraininz is the int-

racellular space volure .

It is the extracellular space waler wiich is Iglsted in dehy-
¢retiecn and cinseguently wzter is wiithdrown from the cells leading

te intracellular dehylrztion .
Trhus dehydratien begins extraceliular tut ernds iniracellular,

The relation of extracellular space velume to intrzcellular
space volume is ar important facier in denyiratien . The larger
+he rztie as it is in infants and chkildren the —ore rapidly dehy-

Aration eccurs and conseguently more dangercus ,

Nermal  water  Ixcharge t—

1

In =r. ave e adult male in teczprete climates 3 waler is ga-
3

- 500 - 1700 ml Zrern frinke .,

- 800 - 1032 z1 irn s0lié Zood .

|
ny
«Q
(&
1

300 =2 from sxifzticn of food ezaf

Trus daily need is 13020 - 3007 =zl / &zy . The water is ipsi fr-
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- stool 50 - 200 =l

- skin and lungs in prespiration B00 - 1200 ml

+he total Jo=s is 1500 - 3000 ml / day .

water Metabelism -

Three mzan facters influence water metabe-
lism 3 namely 3 glomerular filteraiion , ATE and adrenal stero-
ids .

1) Glomerular TFilleration Rate

o
1
.

Normally 180 L. of plasma
are filterec from gloxeruli but only 1% L. ef urine is procduced,
This is due to the fzct that ir the preximal tubule Xa and K with
corresponding anions and ether solutes are readity absorbed by zc-
tive process er passive diffusien . water fellows the selute pass-

ively and is abserbed , Tais accounts fer 7 of
Y /g

water absorpiien
whichk is net influencec by hormones tuil by reabscrptien of selute.
The rem=zining ‘l/8 of filierez

water is subjected to be influenced by ether facter e,g. hermenzl,

2)4.D .3 . i-

this hormone is a neurc-secretion preduced by the
supra-optic nuclel then migratas in hypotnaleazerlypopnyseal iracts
1® be storea in posterier pituitary io be relezsea in respouse te
increased plasmz esmelzalily .

Tnis normpne acts selectively en the cellecting
ducts te increase their permeability te water , ang the surroun-

ding hypertonic renzl interstitus will imbibe wzter from them pe—

uring 1t iz the vesz recta then te the gerezal circulation agairn .
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Lefeciency of this hormone will cause the excretion of a big am-
ocurnt of dilute hypotonic urine ina disezse called disbetes ins-
ipidus .
The kzlf life of this horwone is zbout 4E minute
es and it is mainly inactivated mz=inly ir the liver . It is rel-
eased from the postierior rituitary in response to osmotic ang v—

olume stimuli .

3) Adrepocortical Stericds  :-

rhese hermones are present excess—
ively either Uushing's Syndrome er more commonly iatrogenic ., "he
ese hoermenes affect mainly salis causing tceir rstensien and sec-
ondary wzter retension tzkes place , The Primary effect is on se-
duiur ceusing its absorption ir 211 its forms as Fa el or in axc-

hange for Kt and EY .
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In generzl terms an pleciredyte—ds—a st 4 i.e 1t ig sia-
v ] T

_1%t of zn orgenic acid wiilh a me

ct
m
-4
.
b~
Iy
o
¥
:
(1]

e
= meex that ex

— _electrolyte is twe fractic s arn znien and & ceticn ., The znicn
electrolyt twe frzctions arn e ant T

; . . + 2
The mecically importani ceiions are Na , K, catt , Mg =~ and ike

medically irpertent aniecnms are C17 , ECC , EEPO_ and HFC, .

3 L 4

Wrern trese electroliytes are in soluwticrn , they zre scluble
and the sclubility is inflvencez by pi which affects their zevem—

ent acress cell membrenes ,

v S0DTGM BALARCE

It is the mein cation of extracellular fiuif and acccunis
for 90 % of plaste osmolality .
Nz is present in twc pools mainly :-

- ITycnzngzezble Kz .
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The exchangezble pecel iz the one subjecten o veriatlons duz Te
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Ls regaras the intzke ; the intravenous irTusions zre of im=

——Dportance ., Tkis iztrogenic probler sheuld be put ir minc in posi-

operative care for surgical patients .

The otiTut is governes mainty by 4ldesterone , 3 suprarenal

—corticel borrmone .

s t - .
This rerzone is relezsed in cases of irncreazsez pleszz esmel-
ES

ality te wash socium out ef body via remzl excretien .

& poipt to pe put in mind here is the correlatisn between Ka

N — iy
¥, ¥ excrelios ,

- . + + .
Na is excreiea in exchange for ¥ anc B a2t a rezzl itumlar

+ + . . )
level , whne £ &anz 5 will compete Jor ewcrange witk spzium , th-

us acid base balance will correlate well with electirslyte balznce,

The deily Na neez is 80 - 100 m Eq eof na Cl which is supp—

lied in 5 gr s21t er 75C ml of C.9 % szliue sclution .

. - I
Chanuela fer BRa jess :1-

Three ®mein rocts ascount for this Hod

(1 ) Skin lesses t=-

'he soocium content in sweet is S0 e kg / L,
71 45 > kg / L . Yrne inseusiple water less Tznges to about 800 =1/
day ama is iunfluenced py temprature anc mmzioity , Che greount as

merrecly increzsed 1m not ory clizzte zs im x=eXer workers wno Ste

zuf for leonmg rtours in fxrcot ef oven redisting hest

of
I

3

n
i:
0
¥
D
m
i

Ltyey froz sweatl extersive sxir lesiexns as
chroriic cermatelogzic conaitions e,g Zczemz ,tne loss of seliux Ic
the exudaticn may be ma;ked te the peciut of hyponmatrzemia .
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An importaut surgncal emergeucy is skin burms iua
woich plasma with its containea catiens is lost frem the peay ,

The larger the hurn =md mere—superticial , the mere likelyhyp-

onatraemia t¢ cevelep ,

( 2 ) uastre - intestiual losses -

This is the mest important reut for na less , Lett
us see the sodium conmtent in citferent gasiercintestinal secrTet——
iens
- Saliva : 10mEg /L na' 1e5 L saliva per cay .

- Gastric juice : &0 mig / L sat » 1.5 1L / Cay juice ,

- tile : 150 m 5 /L Ka, 50 - 1000 ml / day .

- Pancreatic Juice : 140 m Eg / L wa , 100 -~ 800 w1 / cay
Jjuice .

- Smal]l sewel julc; :t 110mEg /L na o, 1 - 91/ day of jui-

ce , ¥

It 1s tmus seen , the mest important is small pewel julce due te
lzrge volume anc nezrly as plasme conc. of socium in troe Suace

next is bile and pancreztic Jjuice .

Lesses ef these gastrointestinal secretions oy -
voriting , suctien , fistula , crarrhcez er auy cther concitien

will contrituze muck net enly te fluic but zlsc to electirolyte

{ 3 ) Tne +trird masin rou for less is Remzl :-

. - + .
Trne Kloneys are ihe maln chamrel for he ' excretien

. - N N
Tne cezily excretlon of Nz is zozout 50 & / L, &ma the urire is

&
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is apout 1.5 L . ‘ithus the normal daily daily excretieon 1s apout

T5 W kg / day - i esalt—losing nephritis , sooium 18 excreted 1n
increzsing =smounts so mahy folas a= the normal leaning io hypon-
aIriEmiﬁ*ffﬁﬁFTﬁiB‘TEgE1itvr’nnznaaeziarzié;ﬁauxetiou -z zlde-
si\erene , luus in andisson ' 8 disease , socium is lest due to
lzck ot tne couserving hormons .

In the tivretic pnase ef acuie repal failure so-

divm is alse washed in big amounts causing hypeuatrzemia .

These are the meiu channels py whica scoium mey pe excreted
and lest tut 1u fluwics ol The serous cavities &8 nydrotlorax and
asciTls soclu is lost iu these arzinea fluic replacemsnt shoul
be institutec .

Th; normal serum sociug is 137 - 147 mEg /L wnicn'is ned
orly airfluencez by the intake ant ouput oui alse affectea oy ihe
voiuzme of ELF , wiich when increzserc 28 in weter irntexication will

cause dilutional hyporatrasxia .
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