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Plasma filtration:

* Maintain plasma volume.
* Eliminate metabolism waste.
* Excrete foreign compounds (drugs).

Secretion:

Kidney * Acid-base balance: eg; bicarbonate generation.
functions

Reabsorption: reabsorb water and
important solutes

Endocrine function:

* Secrete erythropoietin.
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0 > j/g_)\ e : * Convert Vitamin D to the active form (1,25 dihydroxy

vitamin D).
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s aiuws CUlS 13]g for both afferent and efferent ddle aiuws kS 13] vasoconstriction Jesw L angiotensin Il JI &) LuS>g aldosterone system
Lie % prostaglandins JI prostaglandins daewl cob Gle lgpd ) 8puolally lgiuS> gl Ul leubs (8 efferent LU vasoconstriction Josy kad
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Sol Jle lie oS filtration rate

S AR N~ |25 U "r‘"'
Lurersmin !/




i Gle g> 0 Capsule
Efferent Jl Arteriole

JI S Lle &=y Arteriole
Peritubular Capillaries |
Jl sl oalls> y9u5 ooy I ;
o< oyle lie juay Tubules
o< o)licy Secretion /

B RenAL CORPUSCLLE NEPHRON
I GLOMERVLVS 1million [ Kidney

EFFERENT ARTERIOLE

PeriTURY




ADRENALINE ’__)T ARTERIOLAR | ReNAL
R

ANGIOTENSIN |\ ESISTANCE — ¥ BLOOD FLOW
ANP | _ ] ARTERIOLAR | RENAL
BNP | RESISTANCE BLOOD FLOW

AUTOREGULATION - KIONEYS KEeP BLOOD FLOW CONSTANT OVER
WIDE RANGE OF SYSTOLIC BLOOD PRESSURE

* MYOGENIC MECHANISM — SMOOTH MUS(LE CONTRACTS WHEN STRETCHED

* TUBULOGLOMERULAR — MACULA

MECHANISM DENSA
AFFERENT

ARTERIOLES
ADENOSINE — VASOLONSTRICT



Proximal tubule Cortex

\ Connectin
g tubule
/

Bowman's capsule

4
—— Cortical

collecting tubule

Loop of Henle: Medulla
Thick segment of
ascending limb
Thin segment of —— Medullary

ascending limb collecting tubule
Descending limb

WW@;\ Db ‘@Collecting duct



Afferent Efferent
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| |
:X sl pasyd polaisl sole] reabsorption JI @swo s> Soi

peritubular JI J] g, renal tubules back JI ¢o slaalln
Sl gz JWhg renal vein JI ] g>,5 oy Ul capillaries

» Ul secretion JI =0 LuS> systemic circulation JI
Glomeru_lar JI JI &=y4 peritubular capillaries back JI g slgodl Jlai!
caplllarles Jbo Log filtration Lo juay Ul olgadl JWhg renal tubules
) 4leidly secretion L jlo LUl vlgallg reabsorption Lo
urinary excretion JI s glic urinary excretion lgJ juay
+ reabsorption lg) ;Lo Log filtration L Lo Ul vlgall oo
L) ey 21y Gl vlgadl & secretion L) jlo LUl olgall
urinary excretion
Bowman's —
capsule

v/ &

@] pbgriall Lo excretion at all d juay Lo Sudl glucose JI a] Jgazdb lsdyses eois ool cub
08 pSow patient JI i glb «i] once g glhy 4] yog,8all Line urinalysis Jb urine Jb gl

by (=0 stress lgeo juay ool (8 G LS xS d=o e Uive U ($ 5w axo diabetic patient
total reabsorption 4 juas normally g G diabetic 4oSo byi (iod urine Jb glucose oaic
energy Jwa> @G> muscle metabolism JI o @i Ul lim creatinine JI excretion & yusy Log
duwdy urine Jb glbg urine Jb glhy alS (59,40)1 creatinine JU excretion d yuay alS (59,40Jl8
eogiaminy Ul puilsidl cle olic blood U reabsorption die i i ey @] Ud9xaell Give dixso
glomerular Jlg creatinine Jl renal disease oxic patient JI lis 4| Igd,=; G=> blood test Ju
&) once g kidneys JI @b oc excretion d yuay IS of creatinine JI pbso 0¥ filtration rate
le juay 2,9 creatinine U full excretion lic sy 21y Lo kidneys Jb dSiw Lie Li>|

4oy creatinine poaic jgby blood samples gl lgi>wn blood test gl lsla=ié reabsorption
normal range 4 sl pués glomerular filtration rate JI (Sei normal range JI o el diuso
excretion 4 juay pj3g normal range o muscle JI Gayb oo axli] oi Mol 433 creatinine JI
Ju of creatinine Ju clgw normal range JI ¢ boj L= <] once 9 normal range goud

renal disease ouic patient JI lim «ili=ze glomerular filtration rate

Filtration:
output.

8le filtration JI gn (ol Wyes W] s> Lo ) kidney Jb i ool Mo (Sol
J1 Wl blood JI guyb o Juosity Ul olgall dxduns (i) dsbuai duduad oe
tubules JI J] Jaiw ¢wasy capsule

averages 20% of cardiac

Reabsorption: highly variable and
selective, most electrolytes (e.g., Na*, K*,
Cl) and nutritional substances (e.g.,
glucose) are almost completely
reabsorbed; most waste products (e.g.,
urea) are poorly reabsorbed.

Secretion: variable; important for rapidly
excreting some waste products (e.g., H*),
foreign substances (including drugs), and
toxins.

Excretion = Filtration — Reabsé&ption + Secretion \/



ﬂmm

Water (liters/day) 180

Sodium (mmol/day) 25,560 25,410 150
Glucose (gm/day) 180 180 @

Creatinine (gm/day) 1.8 @ 1.8

Wz be juay olice metabolism JI guyb o creatinine U zs] lie jua muscle metabolism dswis ziiw 453 blood Jb diysme duws 4 oo dayyball (uaiy creatinine JI Mo
bid Lo kidneys JI 458 blood Jb a3 diwws Oyle creatinine JI lis ailize normal range JI o olj once oSJg blood Jb normal range «J eSs ud9riallé ATP JI of energy
excretion JI ;Lo | onceg dasubll ddl sls gram per day 1.8 aiws Loy Lpyds creatinine U excretion Jos5 pj3 kidneys JI Mo = creatinine U good excretion Josi
excretion & Jo=i guhind ac Gio Le5¥ j50usIL renal disease vg=g Lle Juo Al sled creatinine U good excretion Joss gulaiuws pe oo kidneys JI gy dSio aud saic
normal range JI ;o Llel blood JU glluws reabsorption d jueud sudall JSidb
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Glomerular filtration

GFR = 125 ml/min = 180 liters/day.

Plasma volume is filtered 60 times per day.

Glomerular filtrate composition is about the same as plasma, except for large
proteins

Filtration fraction (GFR/renal plasma flow) = 0.2 (i.e., 20% of plasma is filtered)
Factors affecting GFR:
Molecular size of the solute.

Charge of the solute: the basement membrane of the capillaries is negatively charged
which repels the negatively charged ions and favors the cations.

Capillary hydrostatic pressure and Bowman’s capsule hydrostatic pressure.
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125 s filtration 4 juay blood JS e 4] luS>

cob JS filtration d juay SUI milliliter per minute

high molecular Ji filtration except dJ juay

lim Mo Sef red blood cells Jlg weight proteins

7 et Jl o 8 ic physiology I oLz las Glomerular  Glomerular

Sol mmHg 10 ue 8,le oo I filtration pressure hydrostatic colloid osmotic
| sodl bbb | i i JI

o Ul p s Ul net filtration pressure pressure pressure

S filtration aJ jlo GUI pudl ,oS_gT filtration dJ juay
glomerular I lab 10 065 ubsyio olS abis (60 mm Hg) (32 mm Hg)

Ojled pae e Lo 13] 3] b filtration constant

el normally oSJ renal disease vg=>g doui
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JI dl> g>,9 sympathetic nervous system
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Ul ol ase (9SG GUlg B0 aioyd filtration JI go
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JI 20 oncotic delSs fluid JI g0 hydrostatic Bowman's
dJlc proteins Jlg Jul8 fluid JI 490 L psy proteins
I 0sSs por 0 Jle 09w oncotic pressure JI capsule
hydrostatic JI geSw Jul8 oncotic Jlg Jle fluid pressure
glomerular yogyaall oo leub JJle pressure (18 mm Hg)

Bowman (ugd ziéi a8l hydrostatic pressure
Sel oncotic pressure wlj capsule pressure

glomerular filtration rate JI Net ﬁ'tration Glomerulgr Bowman 3 Glom.erUIar
Jfitration J e s L= e ro _ hydrostatic _ | capsule oncotic
S 0% 7Y ine Pressure pressure pressure pressure

oylade 49y p3¥ normal opcl (1 0 mm Hg)
10

(60 mm Hg) (18 mm Hg) (32 mm Hg)
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basement JL problem sf abnormality @ fracture fracture vs=>g d>uis Bowman capsule JI (b yuay ody JUI wayjill glomerular bleeding JI Jlbg
Jomy ac axly &l douis Gasy Jliel Olie glomerular bleeding JI Ssi endothelium JI g Log epithelium JI g b iy GUI L)l dahiell membrane
glomerular basement membrane Jb fracture Ggas J] i sog Sow Jbg dug0 ()led Josw oe =y strenuous exercise sgxo JSiu exercise
JSin paic yghug solell swidl jle=Jb wlgdl upper respiratory tract infection eeaic juay pull pa=y Mo glomerular bleeding Gga> J] 0549

Ul Gl 80 yoxadl umdly ddguin luddl gabaiun e Gy frank hematuria §w=e yuéi gross hematuria kb recurrent episodes of gross hematuria
8pu0lay lubs IgA nephropathy eoaic @gi] indication lis (Soo 5o JSiy urine Jb blood sg=>g Isla>Y 13| upper respiratory tract infection couic
pazll pe duye plwxd foreign bodies of microbes lic (3 juaisw Santigen s s IgA JI (Sof antibody oe 8)le s Ul IgA G0 bo LuS> inflammation
Josiy Mio LSl glpf ¥ Sdetection lgJ Jo=w immune system JI waS cub immune system JI detection lo Josy (o9ya0ll | Lle J3an

Le5¥ St antigens lgrowsiy Olj=dl slo proteins of sugars geS5 oSaw leib antigens lgaouwiy >6 molecular structures lgss bl Jle expression
antigens JI go buiyi > IgA antibodies JB L)l detection of recognition Jas solaall plu=dl antibodies @b o weliadl jla=dl gubainy U lgel]
antibody JI 2o LSl Lle vs=>gall antigen JI bls)l e 266 4% molecule complex Jost = complex Jesi antigens JI go antibodies JI blg)l ddac
Gl Olye kidneys JI Gapb oo excretion d yuayg destruction @ juay complex JI lin yagyaall complex JI oSy Lol weliall jlg=d! ojldl Lle Jae SUI
glomerulonephritis lic Josud Sol Bowman capsule o e (Sewd kidneys JI dahio Jljel goxiy antigen plus antibodies s» Ul complex JI lis
IgA nephropathy awewiy Ui>| disorder (s IgA antibody complex ge=i é>5 nephron JL Bowman capsule JI (4 wlgdl s» glomerulonephritis
IgA plus JI go=xi douis glomerulonephritis @gio 3>lg nephron Ju infection of inflammation ¢S QS.M nephron JuL dSiwe nephropathy lus>
gross hematuria lc glby Sew infection JI of inflammation JI lds kidneys Jb SUilel oug infection of inflammation Jesiu$ antibodies complex
oude Gy Solsll waidl jlg=Jb dSiiw osic upper respiratory tract infection owic a>lg 453 Sinfection JI lds of inflammation JI 1 glb (i laub
nephritis posic jpay Sood LSl slo wus antibodies ¢ssi ooy immune system JI LSl sl Lle antigens owic =2 bacteria ouic =2 microbes
ol IgA nephropathy JI JKal oo form juizyg d8Me a oo SUI Ll aispis BT U & il G o2 SJg LeJlsd slide L)l nephritis b

JI ] WS> Mo sl 585 ks oude ygby il wdgéall ivl renal disease of renal abnormality euic jls renal Jb @Siiw ouic jlo o>y 5] once g renal Jb yuain Ul JSliwd! e Mo

Jsill Ul Lo pgag Jsill Jul>s urinalysis Jasw ac patient <] once $ Sof red blood cells Jig except large molecular proteins slgall JSU filtration Jesi; kidneys physiologically
«] once g proteinuria dawl i ouic jlo urine J protein oaic gb ol delw 24 JI JM glhy yogpball rubll jlasaly urine JI glly ae yive @y urine excretion Jb Lol dSuie oaic ygb
hematuria hematuria cuic jlo u>lg of renal disease Lie ;Lo ailizs urine Ji excretion ) jlo once g urine Ju excretion o) juas b large molecular proteins Moi proteins Ji
0Sww I most significant manifestations beuisiy >3 68 hematuria poaic jway Sl puly bglse aig) =y urine bloody JI pouic glluud urine Jb red blood cells JI jseb =

@] risk JI emaic oS patients JI yax; renal disease absolutely no aoaic juay 4 risk JI puds paic H9Sy pady=o patients JI JS o g renal disease ouic jlo a>lg Jl> (B el
of 3l glas)l amaie U1 pwll diabetic patients of podl b glas)l emaic I Gl hypertensive patients lsigSw I patients JI agale Jlo popé oo el renal disease pmaic juay
lic juay @] om0 high blood glucose JI of high blood pressure JI diabetic patient JI of hypertensive patient JI Lle w25 o) Mio i leb Jolodl 8ixell pregnant women

vl ischemia J] o8 oSew aizg consequences Jl go a>lg hypertension JI LS 19,835 Mo kidney functions Ji abnormalities (JlWlg kidney structures Ji abnormalities
ischemia Gga> J] s95:8 endothelial dysfunction eeusic jway Sao Joagd first layer of blood vessels . JUl endothelial layer JI Jle beaid ool gaiyw 4¥ ischemia le jpen
Jeio abnormalities Jesyg kidneys JI Jei Gle 138 g kidneys U structure and function le )35 high blood sugar JI (Sew 8w poaic GUI uldl diabetic patients JI Sl
eoaic jlo @G= nephron Jb dSiw e pathophysiology = pathyg nephron ¢ 9,4 diabetes nephropathy a=s = diabetic nephropathy diabetic growiy Joao Fausl
smay OSao Jgam hypertension Ji g high blood sugar JI <53 high blood sugar JI &> Jsam functions of the kidneys o dSiw @maic jlo functions of the nephron Jb dSiw
later on diabetic jua oSoo diabetes pouic jlo 13]9 hypertensive renal disease poaic juay hypertension aoaic jlo 13] kidney functions Jb abnormalities poaic

i nephropathy pouic jlo diabetes pwaic JUI Goldl urine Jb protein aoaic xgby proteinuria poaic joby plus renal disease pull besy gla)l pgeo I yoldl nephropathy
hypertension Jb bisi 19,835 pregnant women JI urine Ju protein e ghy oSow Jgugd diabetic nephropathy eoaic jua0 nephron Jb infection ol kidneys JI daydsg

dsudg) @ Jesdl asyg mild e oSew lab Al sl L8 Sof hypertensive woman ,uas lgil hypertension leaic juay 4] dbyeo & pregnant women Ji <l secondary causes

aie kidneys Jb palrel Gga> I 08 aubll assg (e olj 13] jway GUI hypertension JB hypertension aoaic jlo @] oy JSiy laasuiiy Al ppaic raiug wlll agasy oS aubll
poaic jeby oSono g kidneys Jb dlSiiw ooaic Ojlog heally dSiw eosic jlo gulll Joao preeclampsia 9l bisT ou)Siie 13] toxemia e yuaud pregnant women JI

0sS G= silent oSs renal disease JI WYl pasy (9 458 renal functions JI (o oSG of Lo Iglesy £33 Soiw S (=2 annual check-up lglosy pj¥ Guldl Jouo ¢l glic proteinuria
cub Sol wlgtdl &ga> of inflammation wjs (Sew il proteinuria JB renal disease ouic patient JI lis «] Lle Ju uaxe i aule el L patient asymptomatic JI



Clinical Significance of Proteinuria

Early detection of renal disease in at-risk patients:

Hypertension: hypertensive renal disease.

L/
D1abetes diabetic nephropathy.

Pregnancy pre-cclampsia. &

Annual “check-up”: renal disease can be silent.

Proteinuria can increase inflammation.
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axlg 13] &) lS> S Sliel Mo urine volume U disorders Mo
ey Gl urine JI duesy dlSiie oude juay S renal Jb dSiio oadic
d ey uogyaall urine JI normally Mo Sof LeJ] excretion

delw 24 JI M5 510 1.5 U], 1 ¢ urine volume S excretion
oWl urine excretion cwic b =y anuria poaic juay GUl o]
L,818 over urine excretion ocuic @ polyuria pasic juay Ul
delw 24 JI JM= liters 3 oo ,3ST urine U excretion lslasy Jooo
urine ouic Lo 80l oo (i S oliguria lgisSs il JUI Gl
normal JI ¢ J3T (oS 3 liters 3 JI above oaic g» ¥g excretion
ouic yeSw oliguria awewiud anuria JI d>yol Juog Lo oo still oSJ
24 J¥s milliliters as urine output 500 _JI 100 & Lo Loyds

Disorders
of urine
volume

OS] Urine excretion ouic o u>lg anuria JI Mo
urinary Jb M) obstruction cuwdl 85 oo Sl
vascular system Jb dSiw odic 39Sy oSow of system

Sol blood vessels Jb juSws occlusion (s oSes G
cub excretion Lle JU (S sl

Normally urine volume /24 hours ~
1-1.5 liter

Anuria (no urine excretion) is due
to either:

e a. Total urinary obstruction.
* B. Vascular occlusion.

Oliguria - urine output / 24 hours is
below 500 ml.

Polyuria - urine output / 24 hours is
above 3 liters.




Polyuria

Causes:

oy (Sao Ui polyuria pgee Ul liel gold]
Lo polyuria poaic jue Spolyuria poaic]
excess fluid ,iS fluid i o Mol oSy
e glucose ouic diabetic Mol 9o of intake

Lailo @] LuS> &S hyperglycemia ouicl : :
water JI JWasl slaie dlas! posagaall pud] 1 . Excess ﬂUld mtake.
I sl glsie dlasl glucose JI day ol Guai)
ouic )lo u=lg 4] onceg water

JU glucose ouic oy 5Log hyperglycemia {
zero 4] glucose noeraSIIy JI & go urine 2- HypefgIYClea.
08 pol}/uria pRAE oy (S excretion
Jb oldzl L>] lim diabetes insipidus &M . . ..
5 zle physiology Jb endocrine system
Jl duis ] wilize diabetes insipidus f
dogass of L8 la> antidiuretic hormone
iosano gl 4 lax antidiuretic hormone (decreased or absence o
a5l onceg Jodl ol puSe Sol Jsdl Jlyol pusel o <10 N
5 g e Jod ol o0y 2 i antidiuretic hormone)

Jl pasy &903l pasy plosuiul oi polyuria
JI o1 Joudl Olyaw diuretics JI lgule JUo drugs
lithium lgude Jlo doludl olgall yasy toxins

polyuria JI &gasd jeSUl o) 4 Drugs 9 diur@tics

toxins = lithium




HEMATURIA: means urine contains blood or RBC:s.

Causes :

urine Jb dSiiell &) luS> dli dp0 alo>)i 2)9 Simple s proteinuria Ji pe s> Mo

- Bleeding from anywhere in the renal tractrenal amaie sua; JUI oWl &6 @8, urine excretion b &l ] o8 disorders

A. Kidneys:
1. Clotting disorders.
1. Cyst.
111, Tumor.
iv. Glomerular disease.
v. Interstitial disease.
vi. Infarction.
B. Ureter:
1. Cancer
1. Stone
C. Urinary bladder: infection
D. Urethra: trauma in the urethra.

lei] 2o red blood cells U excretion posic juay Gwll (Sao luS> disease

ol endothelial layer JI @b o< filtration L) jeas ud9,80ll Ui Normally

oncey filtration slit u» JUI epithelial layer JI gu,b o< of basement membrane
hematuria e»aic «liso patients JI Joaw urine JL RBCs 9l blood &S yeb )
byi hematuria JI &ga>g urine Jb blood JI jseb Lails i @l Liljel b awiis Boy uw
A urinary system Ji of urinary tract Jb @S of kidneys Jb alSiiall (5955 owlal
JI Ve (Sof el cob = systemically oo &) e other causes (s S
Sline douii hematuria Gusy (e Mo urinary system Jb d8e L)l LUl causes
LUl Lgiy,Sde clotting factors Sclotting = g clotting disorders of kidneys Jb
Ui = blood clotting disorders JI ,iss clotting Giga> e acluws @I Jolg=ll Lo
ol hematuria le jghué i bleeding bic juay (Sow JWhg izl dulasy dSie saic
tumor aJsJb inflammation of infection lic Josiy LSIb dg0> & kidney stones
Bowman capsule Ji yo50 kidneys glomerular disease Jb dSiwo pyg e 8)le
ual secretion Jlg reabsorption JI ddac ¢uySdie 13] Me interstitial disease Sef
0 e B pgin 30950l &luall tubules JI g0 peritubular capillaries JI gw Lo
interstitial disease lic (o déhioll slg; disease Lc ygby (oo interstitial fluid
I pall dueS ischemia Sinfarction ¢wo L infarction of kidneys Jb dshioll slg
ol necrosis lic juay dud dlolgll jumewsSYl doS JWL dlds kidneys U dlolg

Jl hematuria Jasi Sow kidneys Jb JSlio Il $055 JSlinall sl =ub infarction
S99 d>uis urinary bladder JI 0> stone gl olbuw cancer sg>g d>ui ureter
urethra JI débio Jle 45,00 trauma dswis urethra JI olgdl infection



Hematuri

Haematuria:

a. Frank bleedine
b. Microscopical bleedin
“RBCs detected in urine by microscope”

Normally:
few RBés are detected by microscope.

*Dipstick test can detect microscopical bleeding;
*Dipstick test is positive during menstruation.

of frank bleeding Jio Olxdbuns Lle later on gy &) Mo
frank 35 = bleedingJ! microscopic bleeding frank

a microscopic bleeding soy=wall (usll d9g.is gabosindy (S
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Examination of urine is helpful in establishing the cause of hematuria:

1. Presence of WBCs and micro-organisms suggests infection.

2. Presence of RBC casts suggests glomerular bleeding;
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Glomerular bleeding suggests fracture in the glomerular basement membrane
(GBM).

Hematuria

Glomerular bleeding may develop after strenuous exercise.

Recurrent episodes of gross hematuria associated with upper respiratory tract infection
indicate IgA nephropathy:

Glomerulonephritis with deposition of IgA in mesangial cells.
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Sol orange uri

Red urine due to hematuria must be differentiated from other causes of red or black

urine:
o 1 Sol pstite duis Gelll oo ¥ i Aui> blood dg=>g douii Ui oo blood vs) wg) ibloody urine saic Jasy (Sao awmds JSYI.JST USL ac o>lg food dyes
)] iy Ol oo i lg=)l beetroot JI 1gid,e Lo 13] 1 Sef beetroot
hematuria Jo=i ¢

1. Hemoglobinuria: red urine.
Myoglobinuria: very dark or black urine.
*Both show positive dipstick test but no RBCs on microscopy.
2. Food dye =2 beetroot
3. Porphyria = urine darkens on standing
4. Alkaptonuria = dark brown or dark urine

5. Drugs :
Senna (orange urine)

* Rifampicin (orange urine)

* L. Dopa (the urine darkens on standing)
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Proteinuria

Presence of abnormal concentration of proteins in the urine.
*proteinuria makes urine froth easily!

1. Low molecular weight proteins:

*normally low MW proteins are filtered at glomeruli but are absorbed by tubular
cells.

*Less than 150 mg/day should appear in the urine.

*the appearance of more than 150mg of low MW proteins in the urine 24
hours means failure of reabsorption by tubular cells and indicates tubular cell
damage.

*Proteinuria of low MW proteins more than 2g/day indicates significant
glomerular disease.
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2. Albuminuria

* Normally albumin is not filtered at glomeruli.
*Presence of albumin in the urine is a positive sigh of glomerular disease.

- Albuminuria is seen in the early stages of the glomerular disease of diabetes
mellitus "diabetic nephropathy*.

*Minor leakage of albumin into glomerular filtrate may occur temporarily after
vigorous exercise, fever and heart disease.
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Proteinuria occurs only during the day.
First-morning urine sample contains no protein.
Is usually benign in the absence of renal disease.
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edema of proteinuria - fluid retention Characteristics of nephrotic syndrome: ol
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1. Serum albumin is less than 3 grams/100 ml.

NEPHROTIC 2. Signs of fluid retention or edema.
SYNDROME 3. Proteinuria of more than 3.5 g/24 hours.
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Causes of nephrotic syndrome:

.nephrotic syndrome JJ| ¢35 oSaseg capsule The diseases causing nephrotic syndrome always affect the
Wb 560 by pie w0 odic a>lg isystemic disease gl .
o g glomeruli.
* Diabetic nephropathy. o
* Amyloidosis. 1. Glomerulonephritis.
JU ol aspuai iy protein oe §)le 9o liel amyloidJl . . .
ddle O)lo aius 4l onceg kidney JbL 5o system cycle 2 SyStemlc d1seases.

ey (Swwg proteinuria poaie jueud urinedl jeby (S . . X .
nephrotic syndrome diabetic nephropathy, amyloidosis
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: Edema
o X Is due to hypoalbuminemia and Na™ retention.
o * Starts in lower limbs and extends to genitalia and lower abdomen (in severe cases).
. - Ascites occur early in children.
o ¥ In the morning the edema is seen in the upper limbs and face.
2. Hypercoagulability
» % tendency for clot formation, is due to loss of anticoagulants.
o ¥ It may lead to venous thrombosis and emboli formation.

3 Infection

o ¥ is due to hypogammaglobulinemia

Hypercholesterolemia

‘

o X leads to arterial occlusion
* (enzymes involved in cholesterol metabolism are lost in urine).



Inflammation of glomeruli.

loJ oli>pid Glomerulonephritis Lo
aliodl ;o9 .IgA Nephropathy oe Lus> It is mostly immunologically mediated
Gasy sGlomerulonephritis Jllgule q 3
Streptococcal lgowl Ly 0g=>g duil which is due to:
JI caw dio glie
Glomerulonephritis 1. Deposition of anti-glomerular basement
Streptococcal Infection

membrane antibodies.

.. 2. [Streptococcal infection.
Glomerulonephritis b

(GN) *The antibody-antigen complexes are
deposited in the glomeruli.

These complexes are formed from the
reaction of the antibodies against glomerular
antigens or with antigens deposited in the
glomeruli.




Glomerulonephritis

(GN)
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It might be acute or chronic.

Might lead to kidney failure.

Signs and symptoms:

- Na* retention.
- Edema.

- Hypertension.
- Proteinuria.

- Hematuria.

:buaice yuay Glomerulonephritis o

* Proteinuria
* Hematuria
* Edema
* Water Retention
* Sodium Retention
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elailg Hypertension Ggu> Jllg Blood Volume
.Blood Pressure
of Acute ¢eSs oSao Glomerulonephritis ey
LSl =y Kidney Failure Jl o 98 4lgill (39 .Chronic
lgidubsg elol Lle 808 jut puuas

- Reduced urine output.



Acute tubular necrosis (ATN)

* Necrosis of cells of kidney tubules.
* Tt 1s the most common cause of acute renal failure.

Tubular cell death is caused by:
a. Reduce renal blood flow such as in shock.
b. Toxins such as:

- Gentamycin, vancomycin

- Cytotoxic drugs (cyclosporin, cisplatin)

Acute Tubular Necrosis g g Mo
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* Gentamicin |

* Vancomycin |
* Cyclosporine |

* Cisplati




clinical manifestations JI ;/Acute Tubular Necrosis (ATN) Mo
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Acute
tubular

necrosis

(ATN)

Reduce blood flow to tubular cells
leads to less O, delivery to tubular cells
especially to cells of the ascending loop
of Henle (they are very active
metabolically) = death of the cells =
accumulation of cells into the lumen of
the tubules leading to occlusion.

Clinical manifestations:
Dehydration.
Swelling and fluid retention.

Reduced renal output.



Renal failure

- : : : lomerulonephritis o Lus> Yo
Failure of the kidney to perform its function. o e
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It might be due to renal disease or systemic disease. e renal failure Ji by Jios
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Can be acute or chronic.




\_/‘ Acute Renal Failure (AcuMy - AK1)
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Creatmme&,b 5 Y

Glomerular Filtration Rate (GFR) @U

Acute renal failure

Sudden entire or almost entire loss of kidney function within 48 hours
*High plasma creatinine concentration and decreased urine output.

It is usually reversible if recognized early and treated propetly.

creatinine 4 jpay bo yo9,80ll reabsorption pally dis Oolj 18] €lld) oge Ui (high plasma creatinine concentration) vg=>9 e Juo 1dgé renal failure.
toice Hlo 3] ples
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* Oliguria (Jeu! al8):
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Acute renal failure: Causes

L %\" H :
Systemic AR Acutewbulamecrosisl 85_%
Heart fallure 7927 ] toxic/septic renal failure
Blood or fluid loss }/’6\/)"
Glomerular disease 5%
Local | NRR— \ =% ggm o
Renal arte usion/stencsis ent temic disease
Diseases ar%ecthg arterioles e i
Interstitial disease 10%
Under-perfusion initially causes

reversible changes. Subsequently,
‘acute tubular necrosis’ or otheruy
ch s cause longer-lasting, but
usual fyatemporary. intrinsic

renal failure

[N r C/FQMW
v Post-renal |

Obstruction
e.g. Stones
Tumour S
Prostatic enlargement

NSe
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Clinical features of ARF:

The signs and symptoms are a combination of underlying conditions that caused the renal

failure and those of renal failure itself. Diagnosis of Acute Renal Failure

.abnormalities in urine output gub (e

ree jpay oyl pliso

* Anuria

Oliguria ol *

Polyuria pauic yuay gorall oo %20 Ly ydi oI

Soiad

good Jesiy L Bowman's capsule of glomerulus o3
* . . clodl polaiol solely 3 jway JWbg imub ISy filtration
Ohgurla .polyuria pmaic ghud 1Jongud! J.ila:(water reabsorption)
legad Y1 ple JSity o<

* Anuria
* Oliguria

1. Abnormalities of urine volume:

*Anuria— is rare and indicates acute urinary tract obstruction or vascular occlusion.

*Sometimes urine volume is normal or increased (seen in 20% of patients). This is
due to low GFR and poor tubular absorption and does not mean normal kidney excretory

function.
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* Hyperkalemia (poswligd! glasyl).

* Hyperphosphatemia (Olawgall glaiyl).

* Hypocalcemia (posd SJI yolasdl).
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Clinical features of established ARF

2. Blood chemistry abnormalities:

*High plasma urea and creatinine concentrations.

*Hyperkalemia must be corrected because of its effect on heart function (causes ventricular
arrhythmia).

*Hypocalcemia: is due to decreased the active form of vitamin D

* Acid-base disturbances— metabolic acidosis.

* Respiratory rate is increased (due to metabolic acidosis)

* Pulmonary edema may develop (due to retention of fluid or inappropriate administration

of excess fluid).
* Anemia (due to blood loss and less erythropoietin production).

* Bleeding tendency

* Immunity depression and infection.




2659 d>ui5 Ja) Glomerular Filtration Rate JI sy [Persistent decrease o<c 8)le s» i Sl «Chronic J gl aley o Ac Ftenllls
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Ch ' 1 fail
Loss of nephrons and decline of renal function.
Determined by a persistent decrease in GFR for more than 3 months.
Causes:
Diabetes.
Hypertension.
/ Systemic Lupus Erythematosus
1 Immune JI 4950 Ul gl @] Hyperlipidemia Jb ol
Systemic lupus erythematosus—=—=> e e
: > : .Systemic Lupus Erythematosus
Polycystic kidney disease. \‘% Polycystic Kidney Disease
kidneys JI Lle uliST pmaic Ul puldl Joum




FIGURE 26-3. Relation of renal function and nephron

mass. Each kidney contains about 1 million tiny nephrons.

A proportional relation exists between the number of nephrons
affected by a disease process and the resulting glomerular
filtration rate.
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Diagnostic measures of CKD

GIR is considered the best measure for overall kidney function.

GTR varies based on age, sex and body size. lie 3 13] gty Gaxb e Diagnosis Jasis
Blood U 13] Gguiiy wurinedb Protein

. 5 0 Glomerular Filtration JI Gg.is urineJb

Normal is between 120-130 ml/min/1.73 m T s e

GFR is measured based on serum creatinine levels taking on consideration the
above variations.

Proteinuria is an adjuvant tool for measuring nephrons injury and repair.




> Stage 1, 2, 3, 4, 5 lic J %«@&

GIomZ%SIar Filtration JI oS (.)\y—é . @

kidneys JI d>luol 48,80 JS Rate s =

loalbn 13] osm b S5l 173 m? MEGSIRAAERE Stages of Chronic Kidney Disease

Chronic Kidney le (8 <o
oo J81 GFR JI ylS 13] Disease

o)l e I pall &05 60 GFR (mL/
L/ 60 ¢ 31 oSy Filtrati - - S
ﬁz,/,e,ﬁéﬁfﬁﬁm/'m;asm Stage Description min/l1.73 m?)

.Chronic Kidney Disease ouic
BT ySdie 13] Snormal JI igad

once $ .mL/min/1.73 m? 125 1 Kidney damage with =00
o e e normal or increased GFR
oo S3 mL/min/1.73 m2? 60 (o
Chronic exic suar 562l 3 7 Kidney damage with mild 60-89
stages JI yw .Kidney Disease -
Glomerular JI oS cuu> decrease in GFR
0sSe Stage 1 13] JFiltration Rate . c
? g0 im 190 (solus of ST onic 3 Moderate decrease in GFR 30-59
owice 9So Stage 2 13] i Jgu=dl ? # - g
Mild os) Kidney damage 3 Severe decrease mn GFR 15-29
0% Filtration Ji, decrease 5 Kidney failure <15 (or dialysis)

Moderate :89-60 (o oxic
Glomerular Ju decrease
4 08, .59-30 oo Filtration Rate
Ji Severe decrease
Glomerular Filtration Ra
Kidney 129-15 (o poaic 950
K Jawe lgaidy p5¥ Joom failulddapted from National Kidney Foundation. KDOQIclinical practice
lokosy Cyj Lo 13] (Sopuidelines for chronic kidney disease: Evaluation. classification.
J8i apaic Sy Transplantationnd stratification. 2002. Available at: http /'www . kidney. org/
lology lgidy L leb 15 gprofessionals  KDOQTLU'gsuidelines_ckd/toc htm . Reprinted with
Juws oo GUI Kidney dialysisermission from National Kidney Foundation. Inc.

. Kidney Islosy oSas of Jhronic kidney disease is defined as either kidney damage or GFR
B &l 4“"? transpllantatxlo:gso mI/min/1.73 m~* for =3 months. Kidney damage is defined
-Kidney failure dlz pathologic abnormalities or markers ofdamage. including
abnormalities in blood or urine tests or imaging studies._

FR. glomerular filtration rate._



I ol gy JUI Clinical manifestations JI M
sso &) luS> Lo Jio wawl Chronic Kidney Disease 5 1
fj;f’,s”ent s Fomal disoaes sl e ot o In the early stages, CKD is largely asymptomatic.
lie usSs Stage 2 of Stage 1 JL .early stages JU day bl
largely ¢ patient Jlg Chronic Kidney Disease JI
Oliggll metabolism JI ddac Mo 1 Sei .asymptomatic
JI ub Ammonia lelMs ;e i amino acids U o

Lo swan Sl 6] el (Jossi pdssiall Ammonia Azotaemia (elevated nitrogen-containing waste in the
JI dews a=lg 4] onceg wrine JI gxb (e Excretion R .
Nitrogen-containing JI dwws @y «ddle saic Ammonia blOOd) 1S an early Slgﬁ Of CKD.

Aol e paie yuoud i Jle Nitrogen JIdJle waste
Urea JI duus &) Uremia éwo Uremia of Azotemia
&b oe Excretion lg) juay Urea JI &) yograallg iddle
kidney JI gu,b o Song

Uraemia: elevated urea in the blood which is

Clinical characterized by:
. o Fatigue. :Uremia JI ualel
manifestations Fatigue (sl Neuropathy.
Neuropathy. oweS Jeits Leg neurons Ju 3 ouie juay
Action potential. Sleep JI zlil %
9 Encephalopathy .pglly JSLiwe disorders
Sleep disorders. s 35lyms o brains Jb Sl ot 5l
s a9 Hemorrhagic endometrium
Encephalopathy. JI é=s ‘White blood cells dysfunction
. oS ppaic Jled Gie immune system
Nausea and vomiting, JItchy skin of Skin itch eowic sy (Soog
) pRAic juay oSae HWly wladl &> (e §Hlic
WBCs dysfunction. Anemia

Pruritis.




R ot This anemia may be caused by:
Jl zls] JWhg «Jéy ooy Erythropoietin
OSow Sl 1 J& ooy Red blood cells

Anemia poaic juo . .o .
1. Dectrease in erythropoietin production.

2. Inhibition in erythropoiesis by the toxic effect of
metabolic waste products on bone marrow.

Anemla 3. An increase in blood loss due to increased

illary fragility an r platelet's function.
Jasy uw uie Chronic Renal Failure JI s Cap a y ag tya deO pate cts functo

JL Abnormalities e Josy (Koo :Uremiag Azotemia
aowl eob % Bone abnormalities lgsowis bone

JI .Osteoporosis dowl csisg Osteomalacia

bone Ji d0g=>g0ll minerals JI dwaS sy Osteomalacia
JSii bone JI geShy @l o Lie juay 18 pie of 1Jax

4. Reduction in dietary intake and absorption of iron
and other substances needed for erythropoiesis.

. Bone mineralization JU dlSuiue lic @] doais GaeS
Failure lic a8 ;bone JI zlily poleall slo gasi dydoc
JI Li .Osteomalacia JI (3 Bone mineralization Ju
I s plasll dolie lgrawdy U] JUI :Osteoporosis
Bone JL Reduction lc juay S 105290 090 bone
ERXE Jpond 1 jpak deodiell AUSIL mass
Osteoporosis

5. Shortening of RBC life span.
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oo active form JI gauwas Lle Jasiy kidney JI &3 WS> patients JI Joogd %7

1o Ui jpand ipend Sl &y G2y Hypocalcemia aoaic oy Vitamin D
o< 3lie & Ul Calcification luS> .Bone calcification JL Reduction
oy Ja plaelly 8osgall pornd KUl duws plbsll ulSS J& poaic juaud i pulSdl
15| .Parathyroid hormone (PTH) JI (¢ glas,l \Hyperparathyroidism eawic
el ol 33L& zly9 Endocrine Jb Parathyroid hormone JI Lisi gu)Sdie
Jb dlsie pmaic ymay Hyperparathyroidism ewaic jlo Ul GulS .all

PRI oy Spmaie jay il s> 1Cuswgall excretion

dJle juai phosphate JI duui $=y Hyperphosphatemia

Bone
abnormalities of

CRF (renal
osteodystrophy)

These abnormalities are a mixture of:
*Osteomalacia (failure of bone mineralization).

*Osteoporosis (reduction in bone mass).

*In CRF there is less 1,25-
dihydroxycholecalciferol (the active form of
vitamin D) decreasing absorption of ca*?
from intestine = hypocalcemia, this causes:

A. Reduction in bone calcification.

B. Hyperparathyroidism => increased
bone resorption.

* Excretion of phosphate is decreased in CRF
leading to hyperphosphatemia which
stimulates the parathyroid glands.
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Endocrine JI a» g .Endocrine disorders

suay Jie sEndocrine system Jb JSliwe Sdisorders
OSowg Hyperparathyroidism SluS> i) poaic
= females Jl wic 29 /Amenorrhea podic juay
menstrual cycle JI glhil of absence pmsic jua

Chronic
Renal
Failure

pRaic oy patients JI Jodo (Saog
sexual desire JI omaic juag9 ‘Hyperprolactinemia

oy pSang .female Jb of male Jb clow pmaic Jas

lail udgsaall LMSI =y dnsulin resistance el pmaic
10l oz Jhag jpals joSslxdl Jdis insulin 336

i joSolandl pSaog (Insulin resistance ppaic juoud

Hyperglycemia poaic juaid jopdic wji

Endocrine disorders of CRF

Hyperprolactinaemia — causes a decrease in libido and

sexual function in males and female.

Hyperparathyroidism — is due to hypocalcemia and
hyperphosphatemia.

Amenorrhea (means absence of menstrual cycle in
females)

There is also relative insulin resistance in CRE

However, a decreased renal metabolism of insulin in CRF
may reduce the daily requirements of insulin in diabetics.




Metabolic JJl sog oSew @] WS> labs 1Sl
Metabolic lie jua auS CuS>g sacidosis

Metabolic acidosis: polily +H l Gt Lo Jolss o= 8)lie @cidosis
- The increased H* leads to an exchange of
H" instead of ca?" in the bone and this
aggravates the metabolic disease of the bone

Chronic of CRE

Renal

. - The respiration is strongly stimulated by
Failure metabolic acidosis. The increased respiratory
activity is an attempt to reduce HT
concentration by blowing off CO,. Plasma
pH less than 6.8 leads to coma and death.
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Left ventricular JJ] 989 1 O)ledl JSline

Jl og>g o b 950 o2 GUlg .dysfunction
Heart failure og>99 Hypertension

Heart

diseases
in CKD

LV dysfunction due to fluid

overload and anaemia.

Hypertension which 1s due to
sodium and water retention.

LV dystunction coupled with
hypertension can lead to heart

failure.
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SBSU-dclyy @y itransplantation

Replacement of renal function in renal
failure

*When kidneys stop working temporarily or permanently, metabolic waste products
accumulate in the blood.

It is essential to get rid of these toxic substances which worsen the condition and
affect other body systems. It is also important to replace the endocrine function of

the failing kidneys.

**Jt is possible to replace the excretory function of the failed kidneys by
hemodialysis or peritoneal dialysis.

**Dialysis can not replace the endocrine and metabolic functions of the
kidney. These functions could be resumed by a kidney transplant.
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