


€ pmain ) Renal Syfer I )

Minor calyx Q—Q_A_;.S\cs%wdi\“ el
SIS LAt | Major calyx
] voy o o s ot 1 il - - QY4 N i, parF) &
_Lle Nephron (enlarged)
N 772\ Papil

0 N piia sl

\ — .
: Renal cortex 30\
I Renal medulla, )

l .
; ' @ =W

Z Kidne Renal S Renal pelvus. s
y arte Renal pyramid
N a é—‘ ry
&SJ(«LS"' 7/
poas JJAA - Capsule
Ureter
Ureter Kidney
A . !5 a

Bladder AP ’5\,35,9 @wﬁjb\ WJJSA]ESJ N
o) 2 O : ~Renal cortex. )42~
Urethra Renal medulle L__}-;L 2




(General Blood Vessels Structure) sl (4 gaudall 4goull e g¥l Julis
.(Arteries) ol

.(Arterioles) ol ol 8.2

.(Arterial Capillaries) <l yd diges &l 08,3

.(Venous Capillaries) wladl e diasyg ol padS A0 &5 WAL as olgll Julidi 4
.(Venules) ola 6.5

~.(Veins) 5.,51.6

Venules Le all o3¥ Capillaries 11y Arterioles 1 aa Lala 1558 8ac &l ¢
(Unique Structure in Kidneys) LIl o8 (o lad) LY

s caline 5o LS "3laid” 1] "3len iyl ca bl JESYT gy ¥ LIS (03 51 5,958l g
PN [ | Vi ]

.(Capillaries) Lises ol e (I anisss (Arteries) ol yidl «

80591 Ll L;JAT 5y (olivw &) Arterioles ‘_9.]::.’_‘.’ gt Ol ye il i e

4l 3,0 (Capillaries) Lises ol pad (] acusiil Arterioles I sia geas &5 ¢

Artery — Capillaries — Arteriole — Capillaries — Vein

~



Kidney
functions

Plasma filtration:

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

Secretion:

* Acid-base balance: eg; bicarbonate generation.

Reabsorption: reabsorb water and

important solutes

Endocrine function:

* Secrete erythropoietin.

* Renin. e——rlld@i&

vitamin D).

¢ Convert Vitamin D to the active form (1,25 dihydroxy




Plasma filtration:

e Maintain plasma volume.

* Eliminate metabolism waste.

» Excrete foreign compounds (drugs).

Kidney functions

Secretion:
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 Acid-base balance: eg; bicarbonate generation.
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* Convert Vitamin D to the active form (1,25 dihydroxy vitamin D).
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Secretion: variable; important for rapidly
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(Large Proteins) & sl aalawigall ((Except) ¥ 8508 Al joms aall (b q ol S
A Skl ga alls ((Red Blood Cells) ¢l yaadl aadf cslyySg

A : (yaa¥I o ells oL11) Endothelium Jf : o 1g¥ d8ukalf 1

! cMENT MEMBRANE X — — —
/ ?,Z:omww’\ .Fenestrations L@.;t.a.-.-.n.\.t b‘):\i_aa olans ‘g.j.n [T YEW :é};‘ll .

FireaTion Suts
& PLows PRSSAGE OF

VISR o .(Proteins) «Lisis,lls (Solutes) LIl slsll Lye yas §pas ol cpo
» GLUCOSE oboGYTE .08 e ks Lo (Red Blood Cells) «lyealdl asll ol S ¢ siall (o *
loniC SACTS Basement Membrane J/ : olaca gdf ddulalf .2
o PROTEING Sl faaall® le el 88 Janty 35l ¢
52;“&0:;““5 .52 e e Lo (Plasma Proteins) Loyl UL%U, ¢ siall (po o
" (opmans) s Lo gl ©

5SS lig sl |_\; 5 ia (Pores) g_:l.;.;s.ll oY ‘aaall
falss) " LT agin suadd Al LEas olidg,lly ((Negative) Ll <ias Basement Membrane 1 (¥ sl 2
.(Repulsion
(Podocytes J/ daub) Epithelium JJ sdaa LAl d3alal .3
.Podocytes lgowl daniio LIS Lgad 53l
.Filtration Slits Lgecsis WA sla o ol Sl 8l iolanal) «
s Syl Slyall jeye meands ol 3,88 Bliall oo olaidll gla dakl -

(Large Proteins & RBCs) il o il alsll suas 1

J=Ss s (4335 L (Endothelium, Basement Membrane, Epithelium) &l clibll je o5kl e coniail @I (clon as SbiSy olivigyn) 85Il alghl 2Ll

.Peritubular Capillaries 4/ i< o4& ¢ 5935 g Efferent 11 oo s(Lulall L all) Efferent Arteriole 11 b e legs dadas oo allaiy Qﬁll dadyg . Lgas )l
(Filtrate Pathway) ,J.«ll Jiledl Hlews .2

‘_;JLL” u.u)Jl NEVIEN ;.A.\.\L\‘Z” 6‘-9 ‘_;u.u.a.uj Bowman's CapSU|e Al Y (DlreCtly) J.«.ul_u: JS.U...l J.q.u.u o‘).\J.Q.” Y ”.u.” 6‘-9 Caaaly @.IJI JL91|
1.Proximal Convoluted Tubule (PCT).&Descending Nephron Loop (si Descending Loop of Henle).& Ascending Nephron Loop &.Distal Convoluted Tubule (DCT).&Collecting Duct .

/ Gl dga gl .3
Tad (Bladder Jis Ureter 11 Jis) Gule Laginy o oLl (Urinary System) o dsudl 5leadl cl3al (8b () o,lews Jo<us <Collecting Duct 11 o <ilay Sladl alng Lo aay e
peuadl e




Jals (Inflammation / Infection) ssae o1 Glall &gan wicy A)

4..\[.;\.9 é.gu\g.u\gb).sh“ Lu.a.CJ.A‘).Q.u L)Laj.nﬂa.s.;.a

Glomerular filtratlon =

elyandl addl &b S jeebs a5 ((Hematuria) Ljsilesa 1 -
Jsdl sd a9 51 (RBCS)

GFR = 125 ml/min = 180 liters/day. S e (Pmtj:r:g?) L’(’F?ﬁéf;.fs)

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 = \P\ég :

which repels the negatively charged 1ons and favors the cations. 2

Capillary hydrostatic pressure and Bowman’s capsule hydrostatic pressure. 5
1(;) g

> = are n b g ars ars o ; > e Ty o e d s



Glomerular filtration
gs-‘-‘-‘ﬁ‘ C‘—.."‘:‘)ﬁ\
 GFR = 125 ml/min = 180 liters/day.
ooy A 180 = 488y e 125 = S el 5l Jana o
 Plasma volume i1s filtered 60 times per day.
ej:\]\ ‘_,,AoJA6O LAJM\ e;;é\:asm'}e_\'jo
* Glomerular filtrate composition is about the same as plasma, except for large proteins
Sl i g pal) oLy Lo 300l S 55 i L 58 (a5 CaS i
e Filtration fraction (GFR/renal plasma flow) = 0.2 (i.e., 20% of plasma is filtered)
(LoD (30 %20 g 5 i 51) 0.2 = (o 510 La Dl G/ s s 5 Jns) e il 5 5o
* Factors affecting GFR:
a2l i Jane e 3 sl Jal sall @

@xFxBot a3 cian i | (10) daia



 Molecular size of the solute.

 Charge of the solute: the basement membrane of the capillaries 1s negatively charged which
repels the negatively charged ions and favors the cations.
S Jumdy s Al G g1 3y L Al iy () s & gedl) ) pnill sac ) o L) il Aind o

* Capillary hydrostatic pressure and Bowman’s capsule hydrostatic pressure.

(b 2 AL €l Sl gyl Jadaall 5 g yrdll Silinn g yagl) Jaral) o

@xFxBot Al gy ez 5i | (10) daiua



Afferent
arteriole

Glomerular

pressure
(60 mm Hg)

pressure

(Tl Jilsead | @) 8530800 e oians oIl il -]
» Glomerular Hydrostatic Pressure= <.l <ias
60 & sbuis MMHY (LIl &luas Jals Jildl s sag).

(Uaiall oLl 85 o) @ hanll e aally Jilsaadl syl 4)

\}Ld\

Glomerular
hydrostatic colloid osmotic

(32 mm Hg)

Efferent
arteriole

Types of) dadatl Jals clagaall ¢ 1637 .1

:(Pressures

ooVl ol a3 Lo liie 39Sl s Luad Bucl
.(Fluid) Jilgd! NN Uatiye LMIJ :Hydrostatic 4.5 «
33550 dasiye Lals (Colloid si) Oncotic 4K

.(Proteins) &Ll

ﬁjlﬁ-‘) é‘)ﬂ&” noL . o ‘-9_”' laeiall -
(Bl & 50a

Bowman's
:(The Normal Value) als,¥L sl —
Lul.A Sylediy Wl <8 5T waa (NFP) .Ia:u.a”s_qb.a] mi_:la.llu_mll caPSUIe
.mmhg 10 =\ pressure
baall sla L Jsb (Constant) culs 6 (GFR) H_u.uSJI :;J;'.J_éll Ju.e . (1 8 mm Hg)
Renal) ¢S (a0 veus (Imbalance) Ja T &gan Jla od 0
Jdls Autoregulation JI &,Ja oe 1ysé Jaum, LKI . (Disease
aauhll 10 U baall a5 oL Sympathetic System
et ivstan  Slonenlar Bowman
Stk p?lessu re prgssure
10 mm H
( 9 (60 mm Hg) (18 mm Hg)

B
J . Bowman's Capsule Hydrostatic Pressure=
lgeads dadndl Caigat JATs geadd] Sileadl bas gag
Tran ouSe bis Jary dadall o8 Silgad) and Y

* (Basas Jilgw Jg3s

Glomerular Oncotic Pressure: kis sag
Lasial odI iy (I ?_dl JA 18 Basagh] olisig sl
&iady pall Boa (bl ey Sl nll OY) Gyl @i
(<53,

Glomerular

oncotic

pressure

(32 mm Hg)



(GLOMERULAR FILTRATION MEMBRANE
- Between blood & Bowman's space

GLOMERULAR FILTRATION RATE
- Amount o} blood filkered each minute

STARLING FORCES
L Cop\iory \m,dvostohc NET
pressure; ;jjf teuo s YLTRAFILTRATION
.Afferent arteriole I Pgessu‘e

h (ap‘“a{s gm@ulwlﬂ .
pressureci-isiineooa| - (okermines GFR,
iz L Bowman's Space, olong with

, hydrostokic pressure FILTRATION

sasasl! (Fluid) J..JHJI Lbis oo

U@*&y (L Olesll) £ LAl sla Jals COGFP‘UGNT K‘)




:(The most significant manifestations of Renal Disease) oKl [al,0¥ Lioal YT 4y pall o lodladl
AT cLad g 508 Llae S5US ((Renal abnormality / Renal disease) LKl oé 550 of A &igun sic
sy JShie S50 pasll ole pedas

:(Abnormal Urine Excretion) Jgull daas o8 Ha 1

LaS 06 A5 [, Laadl o(felw 24 1) asall ISA 8318) (ag,ills abiakl bl Il Jdl 7,5 ¥ AL
Jsl!

:(Proteinuria) Jgul (o8 (ndgudl jogls .2

/ Lm Jsdb g a5 Yy 4las Y (Large molecular weight proteins) 8, ol s olistgnll 1 gaukll aaqll
1y s Ulad) 838 eardly 8,080 oL yo w2 (Urine Analysis) Jsall Jalad (o8 (aigs dsag (ol sl ©
.Proteinuria

:(Hematuria) Joull o8 audl 5945 .3

B ldl) L JMA jguall ope Lolat degios (Red Blood Cells - RBCS) ¢l yeall aull oA i qanbll aagll «

R (i § ¢ (BlOOdy Urlne) JA-AI ‘Ls\}[g ‘sd.”_' LIQJJAA J\}.Jl J‘G‘IQ"J ‘s_s.ll LA)LA‘)AJ—\ cLiadl s wie LS"‘AJ'U 6_4.4\5.” .
.Hematuria :L s s Ulall




)

c
@

Clinical Signiﬁcance of Proteinuria
(HIGh Risk) Lo Tlaa enlss Lty @l 8 Jling (ol alals Loyl b Lo (58 gt gan sslos ¥

bl I Gl gle badiny anll bis o8 jatoall ¢ LY DIl ol
.(Endothelial layer) < sI<Il 4 goull die S

Early detection of renal disease in at-risk patients: B!l oin Ty i Lo Sugin ool elld 503y RS
: (Endothelial dysfunction). Liseall &g ill adig dace¥ | 3ol Civeas Las
Silent /) culall 42,11 LU (Ischemia). L)1 Lidsy S5 o iy o Srias (Bl

|21 ((Asymptomatic [ Hypertensmn: hypertenswe renal dlS€aS¢Abnormalities in structure & function). _as,ll wie ek Proteinuria.
Bl 1555 sl o GKI : |
7 O R : ol sl el Gy S5 ole Ll 535 (High blood sugar) aall Se o el ¢ Y1 ¥y s
alal ol Ju oax [ (Diabetes:diabeticnephropathy, Diabetic Nephropathy e lus Lela Gudye Ula ] o3 sy Ayl Lol «
Annual) sl anill - .(Proteinuria) Jsl s cxis,ll 5ol lanlans (ol (08 bl 51 Gl Ciillag o Uatin gl <Lgale Alall (aLe¥ s . (6 Suadl LI S5 )
dauhll (s ((Check-up 3 . .(Secondary cause ¢sili w.eS) Hyperlipidemia J1 oé Tl s 357 &3 Loy Tl 538 3,50l Gl
- AR e T Pregnancy. pre—eclamp51a. : ol L8l s 13,00 Lol duyne ol 3L 20
R el A ety 2 ki £ LIS adtng saien o A0 el (b oK1 ¥l any diagbl il ssa (Mild) d6dall oY I
(S ‘-5"”)"‘) Guledl el s «(aall aews) Toxemia s Preeclampsia (RO POV L e pondt (o] St coun e LAl uly 13) Basaall Lua )Ll il
il oLl Jeloalls AT AmRIal“check=up’’: renal disease can be silent: Proteinuria alall e ¢y L
omad chal (Jeadl bis (4 )
Renal) (KIl (&ilsgd gien
(functions - Proteinuria can increase inflammation.- :Proteinuria 1/ jba
U1 0 gl agmes O s e o pall Todle S ole s ¥ ol (o Cpin ol Egon Byshn |
&) LKl 4149 (Can increase inflammation) olEhy | &gan fpo iy €13 =)

R B R IS s




:(Normal Urine Volume) Jsll gankll anall
1 oo Lo 0ln Lok avaadl Ly ol Jall aS (2, Sgonnsball gl
el 24 M s (L1.5-1) 1115 ) At

| Normally urine volume /24 hours ~
' 1-1.5 liter

Anuria (no urine excretion) is due

......

to either:

Disorders -
of urine i

. . w8 ke ((Obstruction) oslacusl
* a. Total urinary obstruction. (urinary system) wisil steat s

Sy alawail &gaa ((Vascular system problem) diley A<
° B VaSClllaf OCChlSlOn ’ (Occlusﬂon of blood vessels)Zﬂ,JSJIL&AJIH_«.jﬂlg_a ‘)

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

volume

Polyuria - urine output / 24 hours is

above 3 liters.




Causes:

oo 8851 ol 38T ((Excess fluid intake) 3,50 Jilgead ) iy 1

. . .Sl g
1. Excess fluid intake. i
pddl S (o8 £ L)) saie 050 LAl i(Diabetes Mellitus) oSl g2y .2
.(Hyperglycemia)

2. Hyperglycemla. B LS o1 aspaseall 3oy ol Lo (85 5,580l g
e Jsafl 5% Lls (Zero excretion) (s (ag,8kl 56Ssladl o) Laag . 568l
.Polyuria Jesss Lysecs¥) daladly (L oy iians 6 Sl

3. Diabetes iﬁSipidllS.:(Diabetes Insipidus) w3l ¢ <l (3)

Endocrine JL 550 544

(decreased or absence Of  omriessis

Anti-diuretic hormone (ADH) I

Polyuria

oSe iddlig ADH 11 57 Loy .agane o7 laa Juls

antié_iuretic hormone Jas olle ol Janss 4Las Jsdl 5]

A . ) Hﬁjfﬂué,u.?h'aluﬁ
. Drugs = diuretics P

. 3 . .(Diuretics)
(Lithium) gl




HEMATURIA: means urine contains blood or RBCs.

nggl @ ol y5¢ks) Hematuria J) o lewd .1

Causes : s TSI s 55 O L e sl (o ] s 7 8,5l) @]
- Bleeding from anywhere in the renal tract: :(Urinary System Causes) slsll sleall con oLl coacsdy
. (O
A. Kidneys: (Kidneys) (nialsl o8 ol
i. Clotting disorders. ° “lotting disorders: Liaill Jalse o8 oblhusly JSLis (Clotting factors) s ol &5
e (Bleeding). ) )
11 yst. * Stones (&lsaall): Lilgily bajya Gw LI o6 S5mn usa9 (Infection / Inflammation).
1. Tumor. « TUMOr: LI (5 Sylayeu 5T ays S5

* Glomerular disease: Xl cLaally flags dadas ol (3151,

1v. Glomerular disease. o : e .
I tial di * Interstitial disease: IMall mesill Cual (2150 (Interstitial fluid)e 11 oo asaoll & 1,401 say
V. Interstitial A1S€aseC. peritybular capillaries Jls Tubules.

vi. Infarction. » Infarction / Necrosis: crawsS¥ly wiaill digonll 4ig,ill (adi ol daa| oyge (ISchemia).
B. Ureter: a9l Hleadl £5aT (o8l (o3 Lo - Q

1. Cancer « Ureter (Ilall): ssms G

1. Stone 51 (Cancer) ol

. : . Stone) §gan
. t: infection
C Unnary bladde o .» Urinary Bladder (GGLl): oL@l ssag a3 (Infection).

Do Urethra: trauma n the U.l’ethl”a. Urethra (LJ:‘-IA‘%{I) LL,_GJ 51 4_“)_‘_4] el L)a,)"" d > ,,’T‘ (Trauma).



Hematuria

(Bleeding Types & Detection) «waasd 4.a.8¢ il ¢ (437 .2

Haematuria:
s 83 ¢ (53T o 3l
* Frank / Gross bleeding: ¢ralls saasty 4y, o San qdlyy e s
a. Frank bleedine sayadl (Gea¥ W] Jsdl ool Saaiy/Bloody).
b. Nﬁcroscopical bleedin * Microscopic bleeding: ¢ Liaus Buyall (palls €y (S ¥ (Spae i3

” 4 : ¢l | aadl YA e oI | | (RBCs
“RBCs detected in urine by microscope” baadl pall b5 e s Sll 6] (RBCs)
Normally:

few RBCs are detected by microscope.
:(Dipstick Test) lu yiull jand
Lpose o1 RBCS 11 ssang ole Jud aisl ity ((Markers) olydigey olodle (sle $singg Joall od gudst by 5o °
*Dipstick test can detect microscopical bleeding. e e it
: : L€ . . oill Tm ol 2
*Dipstick test is positive during menstruation. _— .. 11 ... (Menstruation oycle) ool 5 55 o

owls) sl o8 RBCs sl (Positive) Lulsa) Dipstick J1 jasd das
N CNNIRPNRI

Examination of urine is helpful in establishing the cause of hematuria:
. ¢(Urine Analysis) Jsal Julas oé il il 1ia »

1. Presence of WBCs and micro-organisms suggests infection.= sl ol 5la il -
(White Blood Cells - WBCs)

y s ol ClEll sgag ole adals Jals Joall (o8 Laggag :

2. Presence of RBC casts suggests@lomerular bleedmg} T e

| eslissn & -



Hematuria

Basement) gacldll -Lusll é (Fracture / Abnormality) JLa 51 oS &gua il Glomerular Bleeding J/ o
.Epithelium 15 Endothelium 11 ¢ps a& il (olawysll 48kl 545 ((Membrane

Glomerular bleeding_suggests fracture in the glomerular basement membrane
(GBM). @trenuous/ exercise: BLall sl o laill Louylas gwsll g 83aall Clu¥l -

i Gaclill oLaall Lasiainy oLaal LusSlond o8 Taa Sugalls.
Glomerular bleeding may develop after strenuous exercise.

Recurrent episodes of gross hematuria associated with upper respiratory tract infection

SR 2. IgA Nephropathy (1L LIl Jsticl IgA): €iays | i
indicate IgA nephropathy: 9A Nephropathy (1 4iSif bliel 1gA): -t @TJ?I&”AU::S]K

Glomerulonephritis with deposition of IgA in mesangial cells.

:(Pathophysiology of IgA Nephropathy) ial,ey! ¥l

.(Recurrent Upper Respiratory Tract Infection) slall sl 5leadl od 5 S0 GLAIL Gas L Glas .1

(ANtIgens) lia il sams &Ko 51 &idisn Slissa Lenbs ole Jond (35 «(LSSl) Sl Sl Jas,

IgA Antibodies ¢ 51 oy Buliae Loliuad Lanis 5545 Lpale (8yaty e ikl 5lgall,

.(IgA Antigen-Antibody Complex) el e lin sias (sSl Grai¥ o sball acall by,

lass Anin oy LISI ilaia b e Ll wiall aSIyis qany (2,0 Tia (o8 oS0 a5 aall 1ia jaedi aly o cny coanball gl o

(S oles CLell) Glomerulonephritis (g (9,805 Glags dadas od ula Ol 5uda () $ul gl i,

.(Recurrent episodes of Gross / Frank Hematuria) 3.,all caalls qealsll <33l e 8, S0 ilysi Hoebs (o] Gutns slaall juend o Gy Gl 13,

NO Ok~ WD



Hematuria

Red urine due to hematuria must be differentiated from other causes of red or black
urine: :(Non-Renal Causes) LU0 ¢l Gl Jsull (sl suis

SIS S ) sy Gl o 5550 T sy ed (STl 5T aa¥ T ) sl st 535 5T 853800 @S
(Ul o8 Craslasangdl) Hemoglobinuria ag@

1. Hemoglobinuria: red urineaxro~r—> / Craslasasgll Crin ssels asedl
. . 133 Ly s ga yan¥l sl &l (Red Urine) yast Ll Jsall shaass csall o (2l WA (b cpacsSY 1 J35 e Jginl )
Myoglobinuria: very dark or black urine. +(Malaria) LI G2ye +.(BUMS) Gsall * il 550 ol »

Strenuous Physical Activity) ’l_x; e i blasy sLdll +(Anemia) sl jai+ (Blood Transfusion) aall Js dilae

*Both show positive dipstick test but no RBCs on mictroscopy. =~ (i i i) Myoglobinuria 4 (3"

z

2. F()()d dye 9 beetroot sgeul o1 Jaa BTy Joull seday ULadl sdn odg «(Alcohol Abuse) wads JsaS Gles ope Gsilan cpdll (o lAd¥) e Joull o8 Helay 1oollls Sl -

. . . ) :(Food Dye) Liliall § LaY|
3. Porphyrla 9 urine darkens on standmg andU gl ity sl J3i56 cJaa Dsd ol yandl Lgiinas Jadll s G say (Beetroot) uiedll sl :Jmi@

ceiia (550 gl ad gy (99

4. Alkaptonuria = dark brown or dark utine === T
:(Porphyria) Lsdysdl (a5e *
5. Drugs . [(Heme) asgd! ss3a 0nsSS 3w (31 (Precursor) alall slll oag ((Porphyrin) o sad el Lol @iliasS 8uls oST5 ilY ) e
- ¥l ol Sl sdnd onaslansanglly sasedl qutiam B0l Sk LeaST5 sl »
x Seﬁﬂa (Ofaﬂge U.flﬂ@) ) :(Alkaptonuria) L e Gsul&I¥I (a0 ¢
.Tyrosine Jis Phenylalanine 11 Tuuads Lyl salaa¥ls olicgull Gauly 5 @8 Slyg S Y.
*k leamplcln (Ofaﬂge U.l"iﬁC) OSIA yan ¥ ) Jsadl Gl dsas 4aS ks (Alkapton e 4ie waS3ll J<alls ((Homogentisic acid) paea aSIi () JLatl 1ia s dal) »
. . T (Drug-Induced Discoloration) s ¢ wle fsa¥1 L6 B
>k L Dopa (the urine darkens on Standlng) .(Orange) JL&,l ) Lok Jsdl ol u3us <(Constipation) dlasyl pilal (Laxative) cple 54 :((Senna) Lol clgae
S ’ _ - (Tuberculosis) e il 5leadl o8 Ja sag Juadl (250 E3ka ‘AM 58 G ubias :(Rifampﬁicin) Oeasalds ¢lgn e
Sutbos b 54l 1 o] T ol sl s ¢

L"Jtﬁ)" ""%D.) Z;) .(Dark / Black urine) ssi i ’I_;; <y terasd Jsall sl st g of Leadls Bugasd] Claed JIA oa (Ualeyll) &Sl gusyh ﬁm ¢l93 :(L-Dopa / Levodopa) Lgal¥! clga e



'un-u.[g b Discoloration sa (Lsaf¥ls Lo iay e iyl ol J_uu i ‘
\/: (oaain Slll G (Jsalls (o Rada a8 uagy ) HematurlaC3 wb W AL‘ :

Proteinuria "/

Presence of abnormal concentration of proteins in the urine.

’\—*‘_"js\ OWC_:}\ () , il
’ Qjﬁ”uub‘ﬂﬂj‘uuyﬂemjmwbjﬂsmw‘fmwu\.a_u.fc.”&m‘}”'
e @J\ *proteinuria makes urine froth easily! A (Roabsorption) mlistal sale] lakaal ot acs (TuHIES

k ‘

: 055 sl 3 (ol TaaSH 2 il pmlomia¥! Bl s 2lal] b omsabl 3Ll
@LOW molecular weight proteins: el 24 11 Jola ({mg/day}150 > asll s alile 150 (e 3T ey T 2L
*normally low MW proteins are filtered at glomeruli but are absorbed by tubular |
cells. Slisigyll oels 13 :(Tubular Cell Damage) Js¥! gLl JIa

Lgas LslSH sl ) slins ola casall 03 alyile 150 o (oledauis
.(Tubular cell damage) 451 Cul¥ | LA o8 Hueuis

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

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

damage. Sl dSall sa ({{g/day }2 < asall (o8 ala 2 J1 &ylads |..L; dlle Loty opels 13) :(Glomerular Disease) bl gL JIA]
.(Capsule / Glomerular disease) daialls (&, ssag ole Juid  yous dends dadall clie 560 b eomlVL Lo Jhod®
*Proteinuria of low MW proteins more than 2g/day indicates significant 2/ o

glomerular disease.




Proteinuria

2. Albuminuria }(Major plasma protein) aall Loyl o8 soagll 5S¥ 1 gl (nSg !l oo
Jsalls sedas o1 8538 4l juimy € siang iaius ((NOTMAllY) (gaplall @il

k st ¢ oS! dana () LU Internal Regulations sla o8 s <1l
Normally albumin is not filtered at glomeruli. e el

*Presence of albumin in the urine is a positive sign of glomerular disease.

- Albuminuria is seen in the early stages of the glomerular disease of diabetes
mellitus "diabetic nephropathy“. .(Diabetic Nephropathy) s <eull QI JMel (o, Lal¥ ] odlall ga4

*Minor leakage of albumin into glomerular filtrate may occur temporarily after

vigorous exercise, fever and heart disease. sl o sl pplal Tl s Sl
.(Vigorous exercise) Jua divieg Gld dals; okl daylas 1
(Fever) auall 8, a dayu o8 £ L) 5T gan &50a, 28
.(Heart disease) Ll oé (o651 4526.3 it




=y @ e
. 22, & Orthostatic proteinuria: |
& ; :(Orthostatic Proteinuria) gass!l L e (g sl
j? ﬁ s g 3lie ks Lo Gla] e @b T (Benign) wsas ¢ si o8 lil ¢
& .(Fasting) aile sas aall gaas Lo Jol ods¥ Jsadl Lae o8 g suie sl ¥ (a0l
\x\%/ R e e N e T
g Proteinuria occurs only during the day.

First-morning urine sample contains no protein.

Is usually

benign

-

/dd( .,(\o}\ M,USC/

in the absence of renal disease.

Infection/) <l o e P e S S [N SR T i [
.(Not Benign) Tases s,sa3 ¥ Ligé « asall UMa gl selas (Inflammation

s e ey s e s e




Is due to the loss of large quantities of protein in
the urine.

The signs and symptoms start to appear when
proteinuria is about 3.5 grams/day.

OleaS 9,30 )99 Lghy i iNephrotic Syndrome dolS gows Lo Joi 188450 dud I sasli))

Nephrotic) 4 l<H Loyl .2
(Syndrome

Iﬁ"“""": Lo &Jﬁi" MJJI °‘)\9"SA'” acls (> 3.5 g/day) panl B ply= 3.5 o el (Severe Proteinuria) Jou! 8 oz A5l (igy
Lasks,| <Nephrotic Syndrome <.Is

Joall od Taa Tl opigp oleeS o 8yl Characteristics of nephrotic syndrome:
."(Severe Proteinuria)

1. Serum albumin is less than 3 grams/100 ml.

NEPHROTIC 2. Signs of fluid retention or edema.
3. Proteinuria of more than 3.5 ¢/24 houts.
g

:(Causes 1) Nephrotic Syndrome I &gaat Loyl Gl¥ ! 1
Causes of nephrotic syndrome:

The diseases causing nephrotic syndrome always affect the

glomeruh. :(Primary / Renal) 4
L. dadas 8 ‘I.g;;:.j 9,8 s (Inflammation / Infection) GLE! dsag oay
1. Glomerulonephritis. S s
2. Systemic diseases: :(Systemic diseases)iSiEE .
G) Q LI Lias g JolS avaadl gle 355 (8150
"diabetic nephropathy, amyloidosis"
. i Systemic) Liseall 8y5alls aruadl (o8 gial (anks pé (igsl goanld s
cS 2«&\ Q—ié.)\ O\Aﬂﬁ\!) g5 s sl I3 ey G T 9 LI o8 unls (circulation

.Nephrotic syndrome U 4585 80 Lo



Clinical features of nephrotic syndrome

. X S + il GRS Rl Jads il 35 (8ol skl ) sl J3a »
Is due to hypoalbuminemia and Na™ retention. Lower limbe) Jo gl
o X Starts in lower limbs and extends to genitalia and lower abdomen (in severe cases). 7
. . . Ul sia ousy (Abdominal cavity) saally phall Ciisad o8 Jilsad! @eati :(Severe cases) swadall o¥lall (4
* - ASCItCS OCcur early mn chﬂdren. .(Mainly in children) JLY! sie g, S Sany yelall 1ia 5 8,500 iy (ASCites) it o Ly
o X In the morning the edema 1s seen in the upper limbs and face. =4/ il Lol s (Moming) S glesll s

.(Face & Upper limbs) Lslall <Sl,LY 1y ccpiall Joag dasll

Hypercoagulability

. . . Al Gland candls B yadl st Jolge 81K adi )3 idaiiil]
o * tendency for clot formation, 1s due to loss of anticoagulants. g s &fEr;,gg;) mﬁiﬁw Siat, ol
o X It may lead to venous thrombosis and emboli formation. (formation

Infection

delis yadawis ((Hypogammaglobulinemia) dladl gaudy aalls 83:855 J& dall »

. % ; SO
is due to hypogammaglobulinemia s Sl ol st

Hypercholesterolemia

*x { { :(Hypercholesterolemia / Hyperlipidemia) aall ;sass Js il ¢ L)
. leads to arterial occlusion e e oty o LB e e

. . . . . aalls S
* (enzymes involved in cholesterol metabolism are lost 1N ULINE) ity s i oy chl w9 vt sl e foms il i

b LasSy adind (saally JosinlsSIl e



Glomerulonephritis

(GN)

Inflammation of glomeruli.

It is mostly immunologically mediated
which is due to:

1. Deposition of anti-glomerular basement
membrane antibodies.

: L e T 58 R (e T Ll By
2. Streptococcal infection. ™ (syeptococcal infection) &l Ll

caiolll 5T Blall Ll axy Tapass
*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.
dae lis olatas 2an’) IgA Nephropathy J1 a5 b Laliayd (ol Se B Y] uds 5o
(ol CLAl s Glags dladasg LI Y8 o8 LeeSI 59 Antigen-Antibody Complexes



Glomerulonephritis

(GN)

A(Chronic) creie IS b sue (ole chan jsbis o ((ACUte) foalieg ula Sy (SL a8 a5 dasls

It might be acute or chronic.

Might lead to kidney failure.
:(Prognosis) &t Jiss uLe_.

8igig JolS Heal o8 sy Gle lq.u.._u HE o1 K o leS Ll w3 oty o 13] Ll (o
.(Kidney Failure) Il Jadll oJ] Guss oo Jaadl e q_JSJI

Signs and symptoms:

gl ladd s 1(Sodium & Water Retention) Jalsclls LY uaa
- Na™ retention. Ll assageall Guns peandl Ty il aal i

sl a8 Lganll Silgedl aaas - edema ¢ LY |y Lodll jseka.
- Edema. s ookl LT o o laliy)

@8 @S adll ana fre wis e Wls aguasall s ((Hypertension) aull bas ¢ L))
= Hypertensmn High Blood) aall ki ¢ Lyl s 3,801 Laiilly «(High Blood Volume) aceall
.(Pressure

- Proteinuria.

- Hematuria, Lesd! ,eSS ol G ((Hematuria & Proteinuria) jildll s
.(Proteinuria) Jsi! o4 (g5 (Hematuria) Jsall o8 aa s¢lass «gaclall

- Reduced urine output.
(Js.. Urine output) Jsdl ¢ 1,a) Jisd Ludeaill dails »03 :(Oliguria / Anuria) J sl g
.(Anuria) LoLat de Lags| 51 (Oliguria) Jsal! qeds sas bl Glaasg



Acute tubular necrosis (ATN)

(Acute Tubular Necrosis - ATN) sladl $siSH Cul¥ T DA cige .1
.(Tubules) €siI LB Lkl LS JIaS g1 Cygo Egan o galall aggdll

* Necrosis of cells of kidney tubules.

* Tt 1s the most common cause of acute renal failure.

. 4 ((Ischemia/Hypoxia) cracsSY g Ligoall Lig il yads
Tubular cell death is caused by: e «(Renal blood flow) Lusadl LS Tgyi od ala Lipas

" .(Shock) saladl Lenall &Y s
a. Reduce renal blood flow such as in shock. (Shock) alat %

dolew Tygal alanicul 4o 1(Toxins & Drugs) &sa¥ls asewd! ,5G

b. Toxins such as: et s e 2l |

_ 1 " (Gentamicin) ueliva g luliie | |
Gentamycin, vancomycin frmamptienmpnil

- Cytotoxic drugs (cyclosporin, cisplatin) (CycloSPOring) s DlOCKeb L e lis buis +|

.(Cisplatin) cxidbeses ($skeas <l of |

P = L L e L e e T T T T T T I T T T ; e = T TSI T = e e e e e o s e




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
Acute metabolically) = death of the cells =2

accumulation of cells into the lumen of

tubular the tubules leading to occlusion.

) :(Dehydration & Occlusion) slacu¥ly cslaadl 44 5 yuul| LY
sl 13a . (Occlusion) Tulusl cucdiy g yall Jals Lpdas 358 oK1, gani w1 LA cipal Losic
Sl aall pn o s Sy Lol creanlls Jilpuadl unl S5 Laa «ysanll cya Usally Jilpuad| gins
ol Bl 0315 08 Lysaiy Lilia Liwn dleadl Zisenll 3,5l

Clinical manifestations:

necrosis

(ATN)

Dehydration.

Swelling and fluid retention.

Reduced renal output.



Renal failure

Failure of the kidney to perform its function.

It might be due to renal disease or systemic disease.

Can be acute or chronic.




Acute renal failure

(Acute Renal Failure - ARF) slall oI Jidll .2
Ladd delw 48 A &asy (Loss of kidney function) JoKIL LI C&5Uagl ao yiug tonlie 51asd icdyyaill o

Sudden entire or almost entire loss of kidney function within 48 hours

Lasdll (8 Gl S 5855 £ L) daadlle o1 <(GFR) LI 830801 June palinil Gulid sk e o 16 ua ) panaiill
X Sty .(Muscles) colaall e @ilill (High Plasma Creatinine)
*High plasma creatinine concentration and decreased urine output.

It 1s usually reversible if recognized early and treated propetly.

Jud o) Jsats gl al 13] 5 Ty58 Lo you Giallas e 13) (Reversible) «limll Julis goSe jsia il 138 831
.(Chronic Renal Failure) ;3 58

e,
P i




Systemic
Heart fallure
Blood or fluid loss

Local
Aenal artery occlusion/stenaosis
Diseases alfecting arterioles

Under-perfusion Initially causes

reversible changes. Subsequently,

&mte tubular neicrosis'l ort?t.l'ne!r)ut
anﬁes cause longer-lasting,

usually temporary, %etzlnsic

renal failure

Acute tubular necrosis/  85%
toxic/septic renal failure
Glomerular disease 5%
Primary _ ,
Component of systemic disease
Interstitial disease 10%

:(Causes of ARF) slall si<I Jsudll Glond (8iia’ .3

Acute renal failure: Causes

RITREN ULS‘“ VIEN uLLu.:yl EJJS.L” QA.:u.s
L] D3 o) U Lol A

_—
TR T SR I Ty TR T T A g

-~
-~

v -1
] e 11N ke ! 1
DS et dtate Hinderid e M vy s ocaorioe 503

8y d<all :(Pre-Renal Causes) 4islS Jus olod .1
iJe caall Jomy Aainy 3lay (§gdy LIS

.(Heart failure) oLl dae Juid -

.(Fluid loss) aall cayyis waall Jileed! o088
Stenosis /) LolSIl gl il slacsl of gaas o
.(Occlusion

silas d<atl (Renal / Intrinsic Causes) Lpwds LI ATy olbwl. 3
S (L33 LI Lol

.(Acute Tubular Necrosis) sladl due¥ I LIAT cigo o
.(Bowman's capsule disease) lguds dadnll youig JSLie o
.(Interstitial disease) LIS oIMAT goill (51501

Post-Renal) 4ol aay oLi].2

Post-renal ceaady LI 3, At ) ((Causes

: Jsadl some alacails slatg
Obs"‘é‘tmo" :Jis (Obstruction)
s il .(Stones) lsaall -
Prostatic enlargement -(Tumors) al,s¥1 +

ol sie Glivg,ull 8ud aiuss «

(© Elsevier. Boon et al.: Davidson's Principles and Practice of Medicine 20e - www.studentconsult.com.(Prostatic enlargement)



:(Diagnosis & Lab Tests) sladl Jusudll & yaally 4y yeal | eslodlall .4

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.
1. Abnormalities of urine volume:

*Oliguria Jsall o ey (galaall Gl il (o3 * 2(Urine Output) Jsall ans
.(Anuria) Lelsi dellaisl f (Ol|gur|a)

*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
5515 dss sl absic Saay 53 gyl e %20 wllsa (%20 I Eandle) age oLkl
function. Bale) (e Leiad Cl¥ ) 08 5 aldll ol Lgs,a3 a8ds 4ol daiall of acdls <(Polyuria)
S0 Jslb < 830d ((No good reabsorption of water) (U o laisl



Clinical features of established ARF

dee e B3ale LI Y (High Plasma Urea & Creatinine) sl cpisil Sy Ll ¢ L))

2. Blood chemistry abnormalities: aly Ll o8 5 LShyid Lo (Full oxcretion) S £ bl duic

*High plasma urea and creatinine concentrations.
Jsall GlSI1 35k e alA) aals co Ll (o8 oS53 :(Hyperphosphatemia) sdcdll ¢ L))
*Hyperkalemia must be corrected because of its effect on heart function (causes ventricular
arrhythmia). «(Re-polarization) lall (3L < GUasind ] Bale) 8 e vy (Jsall o5 Y Y aulls 2y ((Hyperkalemia) asseslisll ¢ L))
.(Ventricular Arrhythmia) suball bl Q6 slas Ol of) a8 Les
*Hypocalcemia: is due to decreased the active form of vitamin D
3 Oeliand s <(Active form of Vitamin D) bl «l<is (o) o cpelind ugad (oo 850801 0883 SLOAT LI GY Lyl asel I U ((Hypocalcemia) asel I jalass) «
* Acid-base disturbances— metabolic acidosis. pll o pllsall o psaend T palialel ol oSy ¥ Lol

./ Respiratory rate is increased (due to metabolic acidosis)

% Pulmonary edema may develop (due to retention of fluid or inappropriate administration
f ﬂ d .(Pulmonary edema) cxi,ll o8 Jilseall gant s Ly (gl * :(Pulmonary Edema & Metabolic Acidosis) daseally 4,11 4ol ©
of excess tluid). sl Ldgan Tusnne arunlls 8yall cpamg gl Slissl @i <mo- allaadl 8 (+MH)) crassmisedl Slissd o oy asac I Ligea &aa
. .(High Respiratory rate) uAfail die el Jase adly dudyeal LlaiulS ((Metabolic acidosis)
* Anemia (due to blood loss and less erythropoietin production).
Ohgag iy Y Ggesel L lis] adghy WKI Y ((Anemia & Bleeding) —iiyilly aall jas
* Bleeding tendency (RBCS) ¢lpeall aull LA aaiial 5dal3 e Jgiuall (Erythropoietin)

* Immunitv dCDI‘CSSiOI’l and infection, o= @bl salall slea¥ly bl ol oY :(Immunity Suppression) SLLEY |y delil] Ly
. - (Urine) Jsall o8 aydg JulSIL @ pusds avual]




(Chronic Kidney Disease - CKD) o3l oK (250

Chronic renal failure

L5J¢| .J\gsﬂj nJIA.II e &A.C;lj J-.\S;i ISJ.UJL. 2:\]5.” J:SUéj BJLO-H.A :4&-\.\.\.’*. ..“. I
Loss of nephrons and decline of renal function. .(Loss of Nephrons) clis,dil JalS 1y aes

Determined by a persistent decrease in GFR for more than 3 months. /

okl (Syahg (LlSI Caillag el yeiew ((Acute Renal Failure) sladl s ol<I Jadll gk iy ol 13] i saill dosl oY | 4lY |
Causes: 31 3 e Y (Persistent decrease in GFR) Lo 85308l Juss (o8 (onsjily yalews Lalans] Gl

() Diabetes.

@ Hypertension.
(SEE =51 =i ) anri el (a 55 ks, a5 Hyperlipidemia). a,e o2
Systemic lupus erythematosus. b Ly gl Lo Lonleas delll Slen 0 psks (313 pelin

Polycystic kidney disease.
(RS I PSR TS i e




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 Qy a disease process and the resulting glomerular
filtration rate.
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3 R e
el f=le, ot
Diagnostic measures of CKD
osbdl sl jasdg ((Hematuria) «a s (Proteinuria) quﬁgc@;eﬂwlum:uﬁ;&ﬂlawé, @

RO, sbass 4 3Y,q) -(Creatinine) il Sl iy GFR 1
GFR is considered the best measure for overall kidney function.

GFR varies based on age, sex and body size.
Normal is between 120-130 ml/min/1.73 m?

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

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

B o & o o ey s e s e el
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V-SRIl Staces of Chronic Kidney Disease
- B et

GFR (mL/ < _ -
(3 - Stage Description min/1.73 m?) \jB J\é) %ﬂjﬁ
é\)\«m

1 Kidney damage with =00 ‘/QZE

normal or increased GFR -

2 Kidney damage with mild 60-89
decrease in GFR
3 Moderate decrease in GFR 30-59
- Severe decrease i GFR 15-29
ilage Lish el s "utﬁ%ﬁ”ﬁﬂ%ﬁ'%w@ Kidney failure <15 (or dialysis)
(Renal Function Replacement) 411 (a5l ot
delyy i (Kidney Dialysis) oS! Joue 30 b o
.(Kidney Transplantation) [l _ . . .
S\\CY\\T Q\é—! Q@'ﬂ aﬂ,(}\u&)\) L/J\é\ <«

GFR. glomerular filtration rate. Earlx Stages) 3, sl yall daadle
Adapted from National Kidnewv Foundation. KDOQIclinical practice L°L°f' LZAL‘A 2! U{Sf :(1~ &2
guidelines for chronic kidnevy disease: Evaluation. classification. oalel gl ale Hels Y v"f{llﬁ
and stratification. 2002_ Available at: http //www kidnev.org/ -(Largely Asymptomatic)

professionals/ KDOQIlI'gsuidelines ckd/toc.htm. Reprinted with
permission from National Kidney Foundation. Inc._

Chronic knadnevy disease i1s defined as either kidney damage or GFR
\/(/O(Mf/ (f———@mml73 m* for|33_>3 monthsl. Kidneyv damage is defined
as pathologic abnormalities or markers ofdamage. including
l?/5 ,.-L/ . | abnormalities 1n blood or urine tests or mmaging studies.
in |

13 e

-



Clinical

manifestations

A L3leadl Gahe¥l Lk bl AT 2Ll adi e

In the early stages, CKD i1s largely asymptomatic.
(Azotemia & Uremia) aalls Luiuag il asacal o<1 5 Yol
a5 Laie . (Ammonia) Lise¥ ! Subs die i Liwa¥l (alaa¥ly olidigpull qaulall (AN @Y .
.(Azotemia) Lsie o aall (o Lyt @i g yinill oAl gyl e LI
Azotaemia (elevated nitrogen-containing waste in the

blood) is an early sign of CKD.

Uraemia: elevated urea in the blood which is
characterized by: =~ #3¥e wsesd ola JSuty (Urea) Lsll oS5 Lensicy «
fod Dl sl el (Uremia)

Fatigue. .(Fatigue) GlLa,¥ s aill .1
all oé JIa :((Neuropathy) lac¥! el .2

Neuropathy. Action) Jaill aga g L) oo Lgaias Luscnall
Sleep disorders. | -ease JS, (Potential
.(Sleep disorders) asill obilhal.3

Encephalopathy. JKLis ((Encephalopathy) ¢ Leall Jyiel .4
B & Lealls Dane Kje (b Sllylals

Nausea and vomiting  (\aysea & Vomiting) ¥ iyl oLiall .5
WBCs dysfunction. WBC) cldall pall Lols Aillsy o4 JI5..6

N e bl Lesag (dysfunction
Pruritis. .(Skin itch) alall o8 8aus 8.7



{(Anemia) aall 3 Luu

1 5sarh 318] od ala Lasaa Saay
5Ly Jais LK e Erythropoietin
Red) «leall anll Lola gLy 83aall

¢ L5 s (Blood Cells - RBCs
s ad 58 oy Las calaall
.(Anemia & Bleeding)

Anemia

This anemia may be caused by:

1. Decrease in erythropoiletin production.

2. Inhibition 1n erythropoiesis by the toxic etfect of
metabolic waste products on bone marrow.

3. An increase in blood loss due to increased
capillary fragility and poor platelet's function.

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

5. Shortening of RBC life span.



allaall olagatiy oblhoal (EIG
:(Bone Abnormalities)
JCJB u«.\ <t$..u UL;A bﬁAS..L”
bgaa dais allall (loas
L33y asaead S
:(Hypocalcemia)

Bone
abnormalities of

CRF (tenal
osteodystrophy)

These abnormalities are a mixture of:

*Osteomalacia (failure of bone mineralization).
2. Osteoporosis (‘;LIMJI Lilina): Wllaay! dualaall A o8 sla palins] suny Sy o I jemes aball (oS5 56

*Osteoporosis (reduction in bone mass). (Redustion in Bone Mass).

1. Osteomalacia (aUsall col): abaall & Guladl) aseal ulee od JolS Jis (Failure in Bone
ineralization). il daisl o (pelind Jhgad oe Siale LI ¥ (Active form of Vitamin D).
allaall GulSS Jag gl I o Lalal J& 4i91:9 (Reduction in bone calcification).

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.
:(Secondary Hyperparathyroidism) (s ¢:011 48,0l &fla byé

asceal (S Lagan ao f L3, I_‘mj (Hyperphosphatemia) ‘,;JLJ KN} uLA:Jy (de MI J‘)Ja Oe 3 LK1 ‘}:_c_

* Hxcretion of phosphate is decreased in CRF
leading to hyperphosphatemia which
stimulates the parathyroid glands.



Endocrine disorders of CRF

Hyperprolactinaemia — causes a decrease in libido and
sexual function in males and female.

Chl‘ onic : Hyperparathyroidism — 1s due to hypocalcemia and

- hyperphosphatemia.
Renal '

Failure

Lyla asgws :(Insulin Resistance) ¢plsea¥ | daglis
PO IA ML E PRI EN S5 (Nl ‘T here is also relative insulin resistance in CRE
all o Sl ¢ L6Y Gug Las 5 Sslall
.(Hyperglycemia)

Amenorrhea (means absence of menstrual cycle in
females)

However, a decreased renal metabolism of insulin in CRF

may reduce the daily requirements of insulin in diabetics.




o JULIL ll ) Byal ((HHY) crmasisel] GalanT T s s Suim
alzall 1 agul <11

Metabolic acidosis:

- 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 CRL.

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.




Left Ventricular) ¥ cadadl JHle |
e | ol (e sy i(Dysfunction

| el s e lil] S Jeall G
| L «(Hypertension) aull ki ¢ Ll

Heart) ol L o) dlel] o8 goi
.(Failure

Heart

diseases
in CKD

LV dysfunction due to fluid

overload and anaemia.

Hypertension which is due to
sodium and water retention.

LV dysfunction coupled with
hypertension can lead to heart

failure.

0



chronic kidneyJ! j=aals Iia L:_\.Io
(1 ol iy A8 BT (U (:disease
Ol Al anyi el Jgaadl 13a aged

. Chronic kidney disease

Y Y Y Y Y ¥ ¥

Sodmm and water Potassmum Elmination of Erythropoietin Acid-base Actvation of Phosphate
balance balance nitrogenous production balance vitamin D elimmation
¢ ¢ wastes & &
Hypertension Hyperkalemia Anemia Skeletal ]
SUE g —>»| Hypocalcemia
Y -
Ecreed Coagulopathies
vascular = Edema Y ‘ A v
volume : i Acidosis
J' Uremia Bleeding TE e
—P Heas Pericarditis <=l
failure
v |
Impared Skin Gastromtestmal Neurologic Sexual _
mmune  disorders maniestations maniestations  dysfunction Osteodystrophies

function



Replacement of renal function in renal
failure

*When kidneys stop working temporarily or permanently, metabolic waste products
accumulate 1n the blood.

It is essential to get rid of these toxic substances which worsen the condition and

atfect other body systems. It 1s 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.

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



Replacement of renal function in renal failure

S Jadl) b IS Ak 5 J)asd

**When kidneys stop working temporarily or permanently, metabolic waste products
accumulate 1n the blood.

o) g Al bl oS S cala e S8 Jeall e KU a8 5 Laic
It 1s essential to get rid of these toxic substances which worsen the condition and affect other
body systems.

It 1s also important to replace the endocrine function of the failing kidneys.
ALl KU 8 e laall aard) ddds g Jlaiad Wil agall (s

**]t 1s possible to replace the excretory function of the failed kidneys by hemodialysis or
peritoneal dialysis.
5l S Jt ) S G 5yl (e AL S ) AY) iyl 5 i (el (e 4
**Dualysis can not replace the endocrine and metabolic functions of the kidney.
(S A3 S 5 elanall aasd) @il g daae g of oS Y KU Jaus %
These functions could be resumed by a kidney transplant.
S g ) Bk oo il gl oda il (S






