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Lecture (1,

[ Body Fluids and Electrolytes. }

Human Physiology:

* Physiology is one of the cornerstones of medicine.

* 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.

Body Fluids:

e Human body contains 50-70% water. E.g.:
70g man has 42 L of water.
Kg of water = L of water.

Factors affecting: D) B elal) Al o B il Jal gl
Infant: 73%t
Old age 45% (age )
Male adult: 60% 4—7( sex sl
Female adult: 40-50%

Obesity «— ( adipose tissue Al zuaill )

Body Water Content

« Infants have low body fat, low bone mass, and are 73% or more water

e Total water content declines throughout life

¢ In old age, only about 45% of body weight is water

* Healthy males are about 60% water; healthy females are around 50%
This difference reflects females:

¢ Higher body fat ¢ Smaller amount of skeletal muscle.
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WATER TANK ANALOGY

Maintaining water homeostasis is a balancing act. The
amount of water taken in must equal the amount of water lost.
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Waterutake Water Output

nod and dimk2300 mL * Kidneys: 1500 mL

= Cefnetabolism: 208l = Skin: 600 mL
ngs:  300mL

= Gl travkyg, 100 mL

Total: (2500 mD- Totat

Feces 4%
Metabolism 10% -
Insensible . n
Foods 30% losses via &)L OB pugmaall 8 slall 288
skin and o .
700 mi lungs 28% Gl Al (Bt ol ) Al
2500 ml
e Q) e 5 55SaY) 43 83 JUia
Adicia pla Ak yedas 51 sal) ?Lni
Beverages 60% 1500 mi 1500 mi Urine 60%
Average intake Average output
per day per day
\

Regulation of water intake

o Climate (s_lall elsall b olall a8l 3y 1 Jliazpaihall)
o Level of physical activity ( slall 38 ala 3 Leiaby o awall AaisV) )
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The hypothalamic thirst center is stimulated:] ¢ gLy g8 i iasnsminha i
hb.ﬁ\lel.d\ 5\9’.’\@\#‘;&%{)\‘)‘34

D (§ ouadisnlgd b ikl S e sl Ay ) g9l 3S e Jia 3S)sa Ao (g giadg amaal)
o wb%/
+» By a decline in plasma volume of 10%—-15%

%10 (! %15 252a A aall La Bl aaa b (il

(ot s Wany (a9 La DAl (ha Apasll 038 B jlusdd Lsead S Jlana Ligal 2 g 4] Jaa3l)
% By increases in plasma osmolality of 1-2%
laa Ao 48 (L) A Ol 585 ) Sl A Bab 3l L

% 2 5 1 Ay Lol 5 3 ey Aoy B ey lidand) i

e In steady state water intake= water loss. ( 4aJi) = Ai)al) slall dpaS 3 g3l A B)

Factors that affect the TBW (Total Body Water) :

Physiological factors : ( & sl ssd olul)

e Age eSex e Bodyfat ¢ Climate e Physical activity

Pathological factors: ( dsa y L )

% Vomiting ( =)
% Diarrhea ( Je=Y)

Diseases with excessive loss of water ( DM, excessive sweating,....
elall 4paS 85508 5 sl ot Al ial Y
% DM =diabetes mellitus (Sl b2 )
% Excessive sweating = bk (3 3

R/

< Blood loss z s sl <y dai anll 5 jlua

*

Fluid compartments: a0 au 5 5885 ) il jaadl sl SLaY)

Water occupies two main fluid compartments:

e Intracellular fluid (ICF) L&l Jala aoL 0ox body waight
e Extracellular fluid (ECF)
Opansi] andiy s LAY = A 5 L 0% booy welght

o Plasma al L 33
o Interstitial fluid (IF) LA o Jils

Intracellular fluid volume = Interstitial fluid
25 L, 40% body weight volume = 121L,
80% of ECF




Intracellular fluid (ICF)

+ Inside the cell.
« 2/3 of TBW.

* High concentration of protein.
(i 5l o2g Aniiall e s gl 1l 2a 53 LDAN Jadag LOAN Jada an 50 43V (45 (e S 3855 e s 58y )

= Extracellular fluid (ECF)
Out side the cell.
1/3 of TBW. oudi 3 Ll ¢ 355

1- Plasma:

Fluid circulating in the blood vessels. aall LA 4 = (o3 Jilud) s
1/4 of ECF

2- Interstitial fluid:
Fluid bathing the cell (a1 G Jildl 0 )

Ultra filtration of plasma. (ool e 45,58 i L 330 ge b ke 5a)
3/4 of ECF

* Plasma and interstitial fluid are almost having the same composition except for high protein

concentration in plasma
(sl G et 385 e osind L3 adl 3l =05 1an S il 8 Agliiia LAY (G Jilaad) 5 L 301)

3- Transcellular fluid compartment:

small amount awall JSo Ly & jidia g las AL1E 43S
S Fanag)) < 31 Jie awadl g slas Jala 0S5 ) Jiludl s )

CSF, GIT fluid, biliary fluid( s = s lac) synovial fluid( dwadall i g Jals Jilull),
intrapelural fluid ( osi Y duiel L& Jill), intraperitoneal fluid( iad) casadl) Jals as s Jila) |
intrapericardial fluid and intraocular fluid ( el dals Jils) \

e.g.

- TBW = 42L.  clava g

- ECF = 14L.

- ICF = 28L. CSF = Cerebrospinal Fluid

* Plasma =35 L. GIT = Gastrointestinal track

+ Interstitial = 105 L.
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Composition of body fluids:( s g su sy universal solvent

- Water is the universal solvent saelill 5 paeall (ya IS A3 aodaing 45Y

N

Solutes are broadly classified into: : ¢pesd ) A8 3 gal) aniss
* Electrolytes (sW & lelish e il J) Jsaii 3 5a )
: Jla
NaCL + H20  ( sldl (3 o 53 geaall 2 ) ol Liadl)emmad Nat (4o g0 Ly o323 5a) +Cl- (Al niy ) 5K)
— inorganic salts, all acids and bases, and some proteins

- Nonelectrolytes — examples include glucose, lipids, creatinine, and urea
cLAS\LgLG_\U}JJ.\QL_M}’\ S Jeam Yl sa
« Amount = in moles, osmoles.( Jseses¥) si Jsally (A& LaI 3 sall 28 43a8)

Concentration: 4 cis gy e s 3
1- Molarity = moles/liter M/L.

2- Osmolarity = osmoles/liter osm/L
3- Osmolality = osmoles/kg Osm/k Osmolarity: Jstaall e il J<I A3l 5alal) das

DAY seu 5 A )Y ganl) (s Al ruia g

Osmolality : Jslaall ¢ al s sLS JSI 402al) Balall dsas

In biological solutions ( : sl Jilsa s (i)

e Millimoles per liter ( mM/L)
¢ Milliosmoles per (mOsm/L)
e 1ImM=1/1000 M

¢ 1mOsm=1/1000 Osm

Constituents of ECF and ICF : s (b g sudl ciissa

150 Catans Arons
: 1A (pa A8 f
] [y e I Do K g
D = ) 7 A sal gAY G gall (oY) 98 o g3 guall-
;:,; 4080 Ja00 ) g Y G gal) (o) 98 a el gall-
-, é’ Al 7 aal g Y cadlad) s a ) slsl)
a = AN J300 aal g8 S cadlad) ¢ ad) o o gill-
- . Nasp——Ca Ci- g
@ K= ige-]

Protein

100

PO, and organic ankng

INTRACELLULAR




TABLE 20~2 OSNOLAR SUBSTANCES IN EXTRACELLULAR AND IHTRACELLULAR FLLMDS

Plasma Interstitial Introcelulce

(mOsw/ Tar of 4,0/
Na' 142 139 14
K- 42 4.0 140
8 g l:; 1 .2 0
Mg~ 08 0.7 20
Cl 108 108 1
HCO, 24 283 10
HPO -, HPO - 2 2 11
SO, 0.5 0.5 1
Phosphocreatine 45
Carmmosine 14
Amino acids 2 2 8
Creatine 02 0z 9
Lactate 1.2 1.2 1.5
Adenosine triphosphate 5
Hexose monophosphate A7
Glhucose 56 56
Protein 12 02 4
Urea 4 4 4
(Others 48 a9 10
Total mOsm /liter R 3008 3012
Corrected osmaolar 282.0 251.0 251.0
activity (mOsm /liter)
Total cemotic pressure 5443 5423 5423

at 377 C (o Hg)

Extracellular and intracellular fluids:

ECF:

¢ Each fluid compartment of the body has a distinctive pattern of electrolytes.
(sl S elall (8 Lelish any St 3 g0 ) il 5 SV (g e iS5 el il (8 il g Adaia S
e Extracellular fluids are similar (except for the high protein content of plasma)
ST s Lo 3Ol (05 ) () (LAD 0 sl 5 Lo 35U s ) LSRN 2 4 ) s
= Sodium is the chief cation.
= Chloride is the major anion.

ICF:
e Potassium is the chief cation.

* Phosphate is the chief anion.
* Each compartment must have almost the same concentration of positive charge (cations) as of

(negative charge (anion). (Electroneutrality Jat=il),
2 il 5 AN Jals i sndl oy o) Gy S0 ALl A pal) Clin e S Gl e 5 5 o s Askaie JS)
(Aalal

rili o) S (A SR o Aaili () el

¢ Hypokalemia: decrease in K concentration in the ECF. 1-2 mEq/L
e 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.




Regulation of fluid exchange: Jil gudl Jabs audais
e Intracellular : cell member

e Extracellular : highly permeable to water
O | Akl e eliall 85 sasall Gsaally okl AS] e a8 ) e elall M A lie
dny o by gy i lda s o5 a4
e relatively impermeable to small ions.
AL i g jal) 2 lind A g ¢ 3 pdlae il s 0 M e AlA)) cLie
i.e. only water is moving.

e (osmotic effect of electrolytes Na,K,cl)

Osmotic equilibrium is maintained between intracellular and extracellular fluids:

B 7 a5 a0 el 3 0558 (g smmd) (035

e Small changes in concentration of solutes in the extracellular fluid can cause tremendous change in
cell volume.

€13, Aal aan b el g5 AN A Jilul) S 5 byl

gann iy 5 g Sl 0200 315 (o sl iy o gus 2l s 58 5l 315 13

Leana 235 (Aol Ledala 5l (Y)Adal) Jalal elall Jaml Agall = a3 5l J813)

e Intracellular osmolarity = extracellular osmolarity =300 mosm/L

Solute Selectively parmeable

MeChanism Of movement: molecules membrane blocks solute

Z

3 general Mechanism:
= Simple Diffusion
= Facilitated Diffusion
= Active Transport

G —
Osmosis: (‘QJMY‘) Direction of water movement

Net diffusion of water from region Of high water concentration to region of low water concentration.
(ST 8 ga ) miiie sla S 55 cald dahaiall ) (3 A9 35 ) e sle 38 55 <l Aidaiall G sLall JUEEI s

Hypertonic solution Isotonic solution

A

Net movement of
water out of cells

A

Equal movement of water Net m0\.1ement of
into and out of cells water into cells




If Environment is :

1- Hypertonic:
More solutes out side the cell.
More water in the cell.

Over time cell loses water.( el 4all 7 jla 58 5l ¥ Adal) = A ) allin) dais elall juds dlalle Cigl) aa )

Isotonic:

Same( S il Alslate 400 = a5 Jals 4810 o sl
No change in water volume

Hypotonic:

Less solutes out side the cell

Less water in the cell

Over time cell gains water.( el lall Jala 38l oY 40l Jals ) Al dags olall Canss 4lallc i ) aa)

Cilaglral) qusi Al Al i J g

Isotonic solution: Jataidl Jstaal)

e No swells or shrinks

e 0.9% of solution is sodium chloride
or 5% glocouse

e Same in and out

Hypotonic solution: s il (aiiia Jgaal)
e Swelling 0.9%¢
e Inis higher than out

Hypertonic solution: s e Jlaall
e Shrink 0.9% 4
e Qutis higher thanin

Hypertonic | Isotonic Hypotonic
4518 Al 4 9l A 3l A

Oa ol agagall | % 0.9 = agigall | (o S pgpagpall
% 0.9 %0.9

Ll >0.9% Luill<0.9%

LA e plal) Jlaid)
e = S
A S A

LAY ana iy Y
slal) dsaS 0N
da i) = A3

Cra slall Sl
RN B
Cua Ll
oY s

Glucose and other solution administrated for nutritive purposes for people who can not take adequate
amount of food: (4= a2 938 AS alaks daaS (5lSh Y () puda yall ddail) Gl Y padiedd (s AT Jallaa g 5 58 slall)

- Slowly.

- Prepared in isotonic solution. ( LAY )y (5 aiay (S Jalaia Jslan 8 o juani o)

- Water is excreted.




Lecture 2}

{ Structure and Transport across cell membrane }

Cell membrane :
e Covers the cell
e |ts fluid not solid.
e [tis 10 nanometer thick
e |tis also referred to as the plasma membrane.

Composition :
Protein 55%
Phospholipid 25%
Cholesterol 13% 42% lipid
Glycolipid 4% )
Carbohydrates 3% water |

The cell membrane phospholipid consists of:
e Glycerol head (hydrophilic)
e Two fatty acid “tails” (hydrophopic)

Water

Heads (hydrophilic) facing ICF and ECF and
tails ( hydrophobic ) face each other in the interior of the bilayer.
*Amphiapathic. (48 S ¢ a5 elal Gang e a1 (ailine & gla el )

The cell membrane protein:
¢ Integral protein: span the membrane . provide structural channels or pores.

»
e Peripheral protein (carrier protein). AR {
- Present in one side. MO ',".) Ve ( ( . " s
(1 7T O N e e r lwlwl X
- Hormone receptor. N ‘,“‘1\4“-{ i o B A lw!
- Cell surface antigen. GO N OO O L
SOORL (LAY ool igoo | | RLY
Cell membrane carbohydrate: Ba' 0 ' o by Ak L U0
= TN
e Glycoprotein( most of it) ‘ Y
L. Peripheral Integral Gated ion
e Glycolipid ( 1/10). protein protein channel

e Proteoglycans ( mainly carbohydrate substance bond together by protein) (23« o 3 ke &
(g Aan) 50 Lpanyy Jai 5 4l yua g3 S

e “glycol” parts in the surface forming .

e Glycocalyx ( loose coat of carbohydrates)

Function Of carbohydrates:
e Attach cell to each other
e Act as receptors substance. ( help legend to recognize its receptor)
e Some inter to immune reaction
e Give most of the cell overall —ve surface.




Transport through the cell membrane i Ja

e Cell membrane is selectively permeable. Al elis
e Through the proteins. I )
Water —soluble substances e.g. ions, glucose .. i gl YA cLaall A
e Directly through the bilayer. S Byl
Fat — soluble substance (02, CO2, OH.. | |
R TR P s A A al)
sLal) Ol b
Types of membrane transport
e Diffusion I_ . 2
S5 lall i
o simple diffusion. (through the membrane) Ry 02, €02,

o facilitated diffusion. (by carrier protein)

QoA Al g Ayl 2 gy
ald bl 2 eLdall JANs
AU i gl Aalall ¢y

e Active transport.
o primary active transport.

o secondary active transport.
e Osmosis.( J&i il sa Ladé cLll)

Diffusion ssu 91 5< 1 o

e Random movement of substance either through the membrane directly or in
Combination with carrier protein down an electrochemical gradient.

1 Simple diffusion.

2 facilitated diffusion.

Simple diffusion

e Non carrier mediated transport down an electrochemical gradient.

e Diffusion of non electrolytes (uncharged) from high concentration to low concentration.
e Diffusion of electrolytes (charged) depend on both chemical as well as electrical
Potential difference.

Rate of simple diffusion depends on (Jill Jaxa o 5 fgall Jal gall)

1- Amount of substance available. ( 33l 4:8)

2 -The number of opening in the cell membrane for the substance. ( sLiall e culaidll sxe)

Selective gating system

3-Chemical concentration difference.

(& m) By gy i) ST 50 (IS WS oLl aila e iy ad) 58 5 6 cadliaYl)

net diffusion=P x A (Co Ci)

4-Electrical potential difference. ( sliall s e 40l 5l L gal) ciliacdll 38 55 8 YY)
EPD=% 61 log C1/C2

5-Molecular size of the substance. (& sl e)se OIS LK jual S LK o5 3l ana)

6-Lipid solubility.

7-Temperature.
(t‘).uzid&@h&\&&b}&hﬂ)ﬂ“ﬁ\ﬁu‘w‘)\SJ\F\;\:ASJ\LAScﬁLEuca‘)l.\s‘;%"é‘)\‘);j\ :EJ\‘)AJ\)




Nat-selective

membrane
Nat.... Na*
"',6.,_.. Time
< 4 Na* o Na*
cl o -
- - +
cl = P
1 2 1 2
7;, pynght © 2010 by Saunders. an imprint of Elzevier Inz. Al rights m:o'n:
Ct-selective
_ " membrane
Na* Na*
Time
= Na* 1) Na*
CI ~..d QIS -
.’. i - —
o i = or
1 2 1 2
Copyright © 2010 by Ssunders, an imprint of Elsevier inz. Al ights reserved

Facilitated diffusion
Carrier mediated transport down an electrochemical gradient.

Features of Carrier Mediated Transport
e saturation: (&)

4 Concentration *binding of protein ( ST 4BL clis 5 5l Bl Y ol 58 5l 2d ) L)
If all protein is occupied we achieve full saturation.

Lu\;ué‘;smmmm})ﬂ\dsdm?mm@&&\@m

7G> awyandl uob g8 sl saturation (sde Jlio 5giSall dls\I

|
I molecule wMallg

' carrier molecule yolJl csowl,S

ool Sl b 10 ey Mb 8 ,uis) g Lo sw

'\ Sac g8 [slsaturation

e - - - - - - - - - - - - ————

e Stereo specificity: (duawial)

The binding site recognize a specific substance

D glucose but not L glucose

e

08, Wb JS casacly @od o Lolll aclio cls 3]
sazoll ailSd 2y Ll JSB

o Competition: oWl LgS, (sde Vg luiug b 20 Lyl lis Jbodl ( Adudlill)

Chemically similar substance can compete for the same binding site.
S5V 58 tall Jio 0 5al) e Bl Y (S (i e (it LiilasS dgiliie ) 5o
D glucose.

D galactose

Substance-—> binding site> substance protein complex

- conformational changes—> release of substance

¢ Glucose, most of amino acids.

Outside
Qate 2o f\/l" Gate
closed \ y/ l/ P open
ARRR AMARRARUDIER AR
IV VAUV NECE U WY
\
Inside ¥
Outside T
\
ﬁ.;'\.“" \"\T\Y’T\ﬂ'\ A '\l M'\
AR PATATATAVIIA Sy AR
B “ - Gate
\ \ open
Gate K/ + v
closed K
Inside
Tin
Carrier-mediated
transport
-
-
Q 5
>
] - Simple
T diffusion
o »
-
[ d
]
o+ Concentration




Active transport from low concentration to high concentration

e Transport (uphill) against electrochemical gradient.
e Required energyy direct. — (Primary Transport)

Indirect—»( Secondary Transport)
e Required carrier — protein.

1-Primary active transport

e Energy is supplied directly from ATP.
ATP-------- > ADP +P+ energy.

A. Sodium Potassium pump (Na-K pump).
e jts presentinall cell membranes.
e Nain—>out.
e Kout—>in.

Characteristic of the pump:

Carrier protein is formed from a and P subunits.
Binding site for Na inside the cell.

Binding site for K outside the cell.

It has ATPase activity.

3 Na out.

2K in.

Function

1. Maintaining Na and K concentration difference .

o U hA W e

-digitals

B. primary active transport of calcium
(Ca 2+ ATPase).

Direct

ATP

Pri

Active Transport

Indirect

imary Active
Transport

1 ATP

Secondary Active
Transport

Soduim-Potassuim

_pump/(Na-K) pump

== (O - transport

Transport of Cacuim
(Ca+ATPase)

= Counter transport

Transport of
Hydrogen lons

(H+-K ATPase)

e sarcoplasmic reticulum (SR) ( pged SJI o35 ore Wgdunnd]! s )
(Ol Tl g (b agae o sanllSI gl goa s a0 dolee (Y 35S dliand) UOAD 6 dacaall 28 2a) 5)

e mitochondria.
e insome cell membranes.

Function:

Maintaining a low Ca%+ concentration inside the cell.

QOutside

VNV

Inside

2. It's the basis of nerve signal transmition . (A¥l e ¥ 5 daaall iy o 5 e GaaY Gk elilaey Laxie ()
3. Maintaining —Ve potential inside the cell.

Leibinss axe 5 il sbaall e el (KI5 ualaall S S35 A ) 4] G glas
) 533 TN JR1 w gnllS (e adipall 3  GY AAN JA13 o sadlSH e Gadtia (s s o Aailaall Adaall o2 iyl )

(LoxS shall Joe (8 ) pa




C. primary active transport of hydrogen ions H+ K ATPase.
(S 3asall iy g Jals ) dmen) Cpm s ygd) (il Gaais o sanli sl o e Jead 4diadll sa)

2 -

e stomach.
e kidneys.
e pump to the lumen.

e H+KATPase inhibitors(4scad) s34 cihfia) ---> (treat ulcer disease saxall ix § il ol gllai),
(omeprazol) Cra sodedl Adcadl L iy 4y szl 4ia gen GM ERES sl 9 s d}j\):\:m}i

Secondary active transport

Co-transport and counter transport:

transport of another solute down an electrochemical gradient .

o

- Energy is supplied indirectly form primary transport.

Co

is transport of one or more solutes against an electrochemical gradient , coupled to the

L s

(0 3555 n Ji5 abe B8 Lonay s S i o) oo A1 31 sal) i 0)
Qﬁ}a&\u&;dﬁicduwd&g} sd&\o&é@o‘ﬁs)ﬁobﬂedﬂ%?ﬁdﬂ\ﬁ)

Co-Transport Jiill (e (any aa | 8 13)

( Counter Transport <=z (U= 82 ) (5,31 80l Can A 5 o 52 gacall S 131 Lol

downhill”” solute is Na.

transport:

- All solutes move in the same direction

o

e.g.
o
o
o

inside cell”.

Na glucose Co transport.
Na —amino acid Co transport.
in the intestinal tract kidney.

Counter transport:

e Na is moving to the interior causing other substance to move out.

e Ca’+ Na+ exchange.

(present in many cell membranes)

e Na—H+ exchange in the kidney.

Na™ Gl

Glucose-binding
site

Ca?t

Muscle cell

3Na’

3Na* H
i




Lecture: 3;

Homeostasis
Homeostasis:
is the ability to maintain a relatively stable internal environment fm‘{_afﬂ 2l el
in an ever changing outside world. P&:{,&:ﬁf :ﬁ TS
()55 amall A0 Al o Blal) o acall 3,8 o)
- ol Ay
" o s &b aall 8
ey s SR g
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Syl il ) q
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S _,S; v_b Oﬁ\ij%j‘

e The internal environment of the body (ECF)is in a dynamic state of equilibrium
o All different body systems operate in harmony to provide homeostasis

Homeostatic control mechanism:

e The variable produces a change in the body
e The three interdependent components of control mechanisms are: (: o))l e ddadlaall b <a3)

o Receptor— monitors the environments and responds to changes (stimuli)
Control Centerl! Cilaslas Jus yyg anall (8 Jialall 5l o 1 Jaiial)
o Control center — determines the set point at which the variable is maintained
Effectorl! Lauliall Jal Y1 Jaxy s Jaieal) (o o glaal) il ; aSadl) 38 1

o Effector — provides the means to respond to the stimulus ( w3y sl 55U Cuain)

< Control
@ Input: 5 center Output
Information Information sent
sent along along efferent
St i

Receptor (sensor) I

@ Change
detected
by receptor
@ Response of
effector feeds
back to influence
@ | stimulus: magnitude of
Produces ’hb stimulus and
'
change T ance returns
variable to

in variable

homeostasis

Variable (in homeostasis)

/
"’ba/a e,
e




Regulation of body functions:

1. Nervous system
sensory input.
central nervous system.
motor output.

2. Hormonal system of regulation.
Endocrine gland.
Pancreas, thyroid
e.g. : insulin control glucose level.

Feedback

Insulin-secreting cells of
pancreas stimulated to
release insulin
into the blood

i%izss Mostbody cells take
e85 5 . up more glucose

High blood
lucose level
getected by \ Blood glucose level
insulin-secreting Liver takes up diei::':m.es t'o rai’s‘et E:mt':e
cells of pancreas lucose and stores R YU WLl Tenae
9 diminishes and body
itas glycogen returns to homeostasis
Stimulus: 4
Rising blood oty
glucose level T e

Cumo.uau Normal blood glucose level (about 90 mg/100 mID

Blood glucose ""6#1. l fﬁ.;dm.t:l‘u“sg blood

level rises to set h¢. glucose level

point; stimulus

for glucagon

release Low blood glucose level
diminishes and detected by glucagon-
body returns to releasing cells of pancreas
homeostasis .

S

Liver breaks down

glycogen stores and Glucagon-releasing cells of

releases glucose to pancreas stimulated to release

the blood glucagon into the blood; target
: is the liver

Homeostatic imbalance

e Disturbance of homeostasis or the body’s normal equilibrium




Homeostasis and control

e Successful compensation

Homeostasis reestablished
e Failure to compensate
e Pathophysiology

o lliness
o Death
Organism in
homeostasis
External ESESPIPRAE Internal
change . ol i change
9\ Qs e S / g
Internal change
results in
loss of homeostasis
pd) J glay l
Sl sl Bale
Organism attempts
to compensate
Lid, Lasie (Compensatlon fails Compensation succeeds

L
[ lliness or disease Wellness J

Juaald ¢y gl

t ).4\ )A‘Y\
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[ Changes in body fluid compartments

Volumes And Osmolarities Of ECF and ICF In Abnormal States

Some factors can cause the change:

dehydration intravenous infusion abnormal sweating
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The solution which removed or added has 3 types:

Isotonic — hypertonic - hypotonic

A- Volume contraction ( decrease in the ECF volume) :

1. Diarrhea.
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- .l volume in ECF.

- | arterial pressure

2. Water deprivation
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- Water and MNaCl.

- Osmaolarity and volume will change, .

- Hyposmotic fluid (small MaCl large water) : sgiaaec)l PlouJl Foi
- 4 Osmolarity in both ECF and ICF.

- .- Volume in both ECF and ICF

3. Adrenal insufficiency:
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- Aldosterone deficiency.

- .l Main the ECF.

- L osmolarity in both,,

- .- in ECF volume.

- in ICF volume

B- Volume expansion :

1. Infusion of isotonic NacCl.
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-/ ECF volume.

- Mo change in osmolarity.

- Isomotic expansion

2. High NacCl intake.
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- ™ eating salt.

- 4 osmolarity in both.

- .l volume of ICF.

-~ volume of ECF .

- hyperosmotic volume expansion

3. Syndrome of inappropriate antidiurtic hormone (SIADH):
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Edema

]
|_ Edema : is excessive fluid in the tissues

L | L |
Intracellular Extracellular

Edema occurs mainly in the ECF compartment

1- Extracellular Edema :

A common clinical cause is excessive capillary fluid filtration.

D Heart failure .
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Edema

1- Intracellular Edema :

inflammation of tissues.
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Effect of adding saline solution to the ECF
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