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اليوم

 ديرو ةيفاعلا مكيطعي

❤

 يش مك مكلا حرشا ةباح ةرضاح>ا أدبن ام لبق 

❤

 ناشع ،ويسفوثاب عم ويسف ةفوتن 
 Uا ءاش نا فرح لك Rمهاف نوكن تاديNسلل لقتنن ا>

❤

ةروتكدلا تاظحNم وهف رضخYاب يش يا ،يجراخ حرش وهف رمحYاب يش يا ريكذت

❤
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ال filtration barrier بتكون من ث'ث أقسام 

Capillary endothelial Podocyte = epithelial cellsCapillary basement membrane

-fenestrated, has small 
openings
-repels RBCs, WBCs, Platelets.

-negatively charged
-contain type 4 collagen and 
heparan sulfate
-repels negative molecules like 
albumin.

-called epithelial cells
-has foot processes
-wrap capillaries
-slits between foot 
prosesses filter blood

**Albumin
-Small (~3.6nm)
-Can fit through all size barriers
-Negatively charged
-Repelled by GBM charge barrier.

 لا ىلا تانيتوربلا و albuminلا لوخد ظح'نح basement membrane لاب ةلكشم يدنع راص ولف*
nephron لوبلاب هيق'ب يلاتلاب و.

.RBC,WBC,Platelets لثم cells دوجو ظح'نح endothelialلاب ةلكشم يف راص ول و*



genitourinary system

*Breakdown of components of filtration barrier

*Things in urine that shouldn't be there like RBCs and Protein (especially albumin)

Glomerular Diseases

Hematuria

*Red cell casts

*Dysmorphic red blood cells

*Acanthocytes

*Proteinuria

*Red, smoky brown or "coca cola"

*Clots generally not seen

*Many, many causes

*Gross: abnormal color to urine from blood -> 
لوبلا نولب ف5تخا ةدرج.ا -علاب فوشا نكمم

*Microscopic: Incidental finding on urinalysis -> 
 RBCs دوجو تظحH صحفلا ءانثا سب لوبلاب ريغت يف نوكي ام نكمم وا

*Can occur after exercise

*Common causes: UTI and Kidney stones

*Feared cause: bladder cancer

*Glomerular disease is rare cause

Glomerular Bleeding

We usually see clots in kidney 
stones and bladder tumors

*Color change indicates amount of protein

*Primarily detects albumin (good for glomerular disease!) -> 1+, 2+, 3+, 4+ 

Proteinuria

 ةيمكل تاجرد نع ةرابع لوده
 ابلاغ و albuminلا

4+ نوكب Glomerular diseaseلا
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Glomerular Diseases
Spectrum

Nephritic Syndrome
1.RBC casts

2.Mild proteinuria
3.Renal Failure

*loosing both RBCs and Proteins

Nephrotic Syndrome
1.Massive proteinuria

2.Hyperlipidemia
*loosing lots of albumin

*Lost in filtration barrier to protein -> Massive proteinuria (+4,>3.5g/day)
*RBC filtration barrier remains intact.
*Triggers cascade of pathology

Nephrotic Syndrome

 يعم اوزكر ،ةولح ريثك ةمسرلا ياه

!

 : رومأ 5 ىلا يدؤيح ,توربلا ناصقن

 يوغر و دبزم ينعي frothy نوكب ىتح و لوبلاب تانيتورب دوجو .١

 infection ثودح يلاتلاب و immunoglobulin لا ةيمك ناصقن .٢

 : ىلا يدؤي يلا و albuminلا ناصقن .٣
 و extracellular volumeلا ناصقن هضرب و edema ثودح يلاتلاب و plasma oncotic pressureلا ناصقن -   
 يلاتلاب و renin angiotensin aldosterone systemلا ليعفت يلاتلاب و glomerular filtration rate ناصقن
 edema ثودح يلاتلاب و ءاQا و مويدوصلل retention ثودح
total cholestrol ةدايز و hyperlipidemia انع ريصب يلاتلاب و liverلا لمع زفحب هضرب albuminلا ناصقن -    
 و thrombosis ثودح يلاتلاب و anti-thrombin 3 ناصقن ىلا يدؤي albuminلا ناصقن هضرب -    

pulmonary embolism
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Urine in Nephrotic Syndrome: 

*Urinary lipid may be present

*Trapped in casts ( fatty casts )

*Enclosed by plasma membrane of degenerative epithelial cells ( oval fat bodies )

*Under polarized light fat droplets have appearance of ( Maltese cross )

Classic presentation

1-Swelling of ankles

2-Swelling around eyes (periorbital) -> Often mistaken for allergic reaction

3-Proteinuria (>3.5g/day)

Nephritic Syndrome
*Inflammatory process damages entire glomeruli

*Filtration barrier to RBCs and protein is lost

*Glomerular damage: low GFR

*RBCs in urine :
- Dysmorphic.            
- RBC casts.

*Protein in urine :
- Less than nephrotic syndrome due to lower GFR
- <3.5g/day

*Classic presentation

1-Dark urine (RBCs)

2-Fatigue (uremia)

3-Proteinuria (<3.5g/day)
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BUN = Blood Urea Nitrogen
Cr = Creatine

Decreasing in urine 
production
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 و ريبكلا فل-اب نيدوجوم ،مادقل مهدخونح ت&غشل صخلم مهيف ،ةيضا-ا ةرضاح-ا نم (تدي&س لوده
 مهيف مكركذا يدب طايتح&ل كيهل ،ةرضاح-ا فلمب نيدوجوم وم
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مهمهفنل تاديDسلل لقتنن نيدعب مكلا حرشا يدب لو3اب يشلا سفن و Nephrotic syndrom وه مويلا انعوضوم
 

 : اموثاب ىلع عوضوHا حرش

https://mega.nz/folder/cEMQELzL#FLrqg-PXmBMjoNNpOwK2SQ/file/NAVnCI5I

-Nephrotic Syndrom is a Glomerular disorders with proteinuria (> 3.5 g/day)
-Hypoalbuminemia -> decrease oncotic  pressure -> edema
-Hypogammaglobulinemia
-Hypercoagulable state -> loss of antithrombin 3
-Hyperlipidemia and hypercholesterolemia

Nephrotic syndrom diseases

1
minimal 
change 
disease

1- Minimal Change Disease (MCD):
- Most common cause of nephrotic syndrome in children

- Usually idiopathic; may be associated with Hodgkin lymphoma

- Normal glomeruli on H&E stain, lipid may be seen in proximal tubule cells

- Effacement of foot processes on EM

- No immune complex deposits; negative IF -> no deposition of immunoglobulin.

- Selective proteinuria (loss of albumin, but not immunoglobulin}

- Excellent response to steroids (damage is mediated by cytokines from T cells)

2
Focal segmental 

glomerulo sclrosis

3
Membranous 
nephropathy

…etc (next lectures)
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normal glomeruli under light microscope بكون عندهم

 ةلماع podocyteلا فيك اوظح, ,electron microscopeلا قيرط نع ريصب diagnose لا

… تادي7سلاع لقتنن 7ي و

 electon لا ،light microscopeلا ،pathogenesisلا ،هبابسا ،هفيرعت ،ضرم لكب ةروتكدلا مهب يلا
microscope, لا هضرب وimmunoflurecense
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 مهايا مكانمهف و قوف 7حورشم مهوعبت labratory findings لا و ضارما ةشمك نع ةرابع مه
 fatty cast و hyaline cast اهيلع اوفيض سب قوف حرشلاب

✅

 اهتفاض ةروتكدلا 

involved نوكتب kidneyلا سب وم
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injury لمعتح cytokines لاف T-cell يف Dysfunction وه اهبابسا نم ةدحو هنا ربتعن نكمم و

See the cellularity of the glomerular tuft. 
The arrows indicate nuclei of parietal 
epithelial cells covering the Bowman's 
capsule. In vivo the Bowman's space is 
narrower than seen in conventionally 



genitourinary system

fusing و podocytes لاب effacement انع راص EMلاب اذا



genitourinary system

 protein ureaلا هنا ظحBنح و ،يعيبط هطغض ، 8لجرلاب خافتنا و edema هدنع لفط نوكب ابلاغ
 renal لاف سيوك هنا ظحBنح kidney function test بلطا اE و ،albumin لل selective نوكتح

function نوكتب preserved 
adultsلا نم لضفا لافطLاب prognosisلا هنا نامك اوفرعا و
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- Most common cause of nephrotic syndrome in Hispanics and African Americans

- Usually idiopathic; may be associated with HIV, heroin use, and sickle cell disease

- Focal and segmental sclerosis on H&E -> 
 ينعي sclerosis ةملك ،glomeruliلا نم ةنيعم ةقطنم ينعي diffuse شم ينعي focal ،ةملك ةملك ىلع اوزكر

 tissueلا يف scaring رصيح

- Effacement of foot processes on EM

- No immune complex deposits; negative IF

- Poor response to steroids; progresses to chronic renal failure

2- Focal Segmental Glomerulo Sclerosis (FSGS):
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*FSGS is a serious condition, can lead to kidney failure, which can only be treated with 
dialysis or kidney transplant.

*Nephrin is a protein crucial for maintaining the structure and function of the glomerular 
filtration barrier. In FSGS, there is often a disruption in nephrin expression or function, 
contributing to increased permeability of the glomerular barrier and protein leakage into 
the urine, a hallmark of the disease.
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edema، normal glomeruli in light microscope هدنع ،تاونس عبس هرمع لفط ،لاؤس كاجا ول
MCD لاب ركفا يدب
 LMلاب و nephrotic syndrom هدنع لفطلا و non selective يه و heavy protein urea هدنع لفط بيط
 lesions اهيف و some of G is effected هنا رهظ
 FSGS ب ركفا يدب ةلاحلا ياهل

ةروطخ رثكا وه -

T-lymphocyteلا يف dysregulation و dysfunction يه ةلكشMا -

 روحم و مهنيب نراقن ادج مهم
 lightلا وه فVتخTا

microscope
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- A renal allograft refers to a transplanted kidney. The term "allograft" specifically 
denotes that the kidney comes from a genetically non-identical donor.
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In contrast to minimal change disease, patients with FSGS are more likely to have non-
selective, proteinuria, hematuria, progression to chronic renal failure, and poor response 
to corticosteroid therapy.
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 collapsingلا وه مهرطخا FSGSلل عاونا انع يف

عاون:اع اوفرعتت اوبحتب ول ينم ةيفاضا دي%س ياه
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3- Membranous nephropathy : 
- Most common cause of nephrotic syndrome in Caucasian adults

- Usually idiopathic; may be associated with hepatitis B or C, solid tumors, SLE, or drugs
(e.g., NSAIDs and penicillamine)

 رثكا و renal failure وه SLE مهعم ريصب يلا سانلا تو7 ببس مها ؟ شيل مهم SLEلاب اهتق&ع عوضوم
 مكلا ةتوكتك ةمولعم ياه membranous nephropathy لا وه SLEلاب ةق&ع هلا و هلا ببس

- Thick glomerular basement membrane on H&E
عوضو7اب thickening يف هتانعم membrane ةملك هيف ضرم يأ

- Due to immune complex deposition (granular IF)

- Subepithelial deposits with 'spike and dome' appearance on EM
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thickening لا وه يلا زيمم يش هيف و  MCD يز diffuse نوكب و adultsلا بيصب ضرم
podocytesلا تحت ريصب depositionلا هنا <فراع نوكن مهم و

احفظوهم ممكن 
 hint يجوا ك
باJمتحان

in cases of idiopathic membranous glomerulonephritis (MGN), it is currently believed that 
the condition is triggered by antibodies (Abs) reacting within the kidney to either self-

produced or introduced (planted) foreign substances known as glomerular antigens (G Ags).

= phospholipase A 2 receptor
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-> It is not focal

spike and dome pattern انع راصف reaction لمع basement membraneلا

 تاناحتمBاب رركتب و =لسنبلا اصوصخ نوه مهم ريثك drugsلا عوضوم

Membranous nephropathy.
Sub epithelial deposits and the presence of "spikes" 
of basement membrane material between the immune 
deposits.
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A silver stain (black).
Characteristic "spikes" seen with 

membranous glomerulonephritis as 
projections around the capillary loops.

Finely granular staining for gG, 
predominately IgG4, presents 
uniformly in a subepithelial 
distribution in all glomeruli

EM- ("spike and dome"pattern)
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%60 من ا,رضى حتى لو اخدوا 
 proteinuriaع3ج حتضل ال

موجودة

A 52-year-old female comes to the primary care physician due to worsening weight gain. 
She has gained approximately 20 lbs over the past six weeks. In addition, the patient has 
been experiencing lower extremity edema and has noticed her urine appears more cloudy 
than usual. Past medical history is notable for hypertension and hyperlipidemia. 
Temperature is 37.3°C (99.1°F), pulse is 76/min, respirations are 18/min, blood pressure is 
137/84 mmHg, and O2 saturation is 97% on room air. Physical exam is notable for 
bilateral pitting edema of the lower extremities. A urinalysis is notable for 4+ protein and 
oval fat bodies but no hematuria. A renal biopsy is performed, and the following is 
visualized on light microscopy,Which of the following is most suggestive 
of this patient’s underlying diagnosis?  

A- IgG autoantibody that stabilizes C3 convertase

B- Positive glomerular immunostaining for IgA

C- Decreased serum levels of C3

D- IgG4 antibodies against phospholipase A2 receptor 

E- Mutation in type IV collagen
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Q4 : An 8-year-old boy presents to the primary care physician with facial puffiness. The 
patient’s parent states, “He seems like he's gained some weight recently, and he's always 
complaining about his feet hurting now.” She reports the patient had a “sore throat” 2-4 
weeks ago. The patient’s temperature is 37.0°C (98.6°F), pulse is 80/min, respirations are 
22/min, blood pressure is 100/64 mmHg, and O2 saturation is 96% on room air. On 
physical exam, a comfortable appearing boy is noted to have 2+ pitting edema in the 
lower extremities. The posterior pharynx is without erythema or exudate. 
Cardiopulmonary exam demonstrates normal heart sounds and clear lung fields 
bilaterally. The patient is asked to provide a urine sample, and it is noted to appear 
frothy. Which of the following pathophysiologic processes is most likely contributing to 
this patient’s clinical presentation?  

A-Increased aldosterone and ADH secretion

B-Decreased lipoprotein synthesis 

C-Poor cardiac ejection fraction

D-Hypercellular and inflamed glomeruli

E-Increased oncotic pressure 
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Q5 : A 13-year-old male with a history of non-Hodgkin lymphoma presents to the 
primary care physician with leg swelling. He states that “My shoes won’t fit anymore, 
and I feel like I’ve gained weight too.” The patient last received treatment for non-
Hodgkin lymphoma 1.5 weeks ago. Temperature is 37.0°C (98.6°F), pulse is 80/min, 
respirations are 18/min, and blood pressure is 105/64 mmHg. On physical exam he is 
noted to have bilateral periorbital edema and 2+ pitting edema of the lower extremities. 
Urinalysis demonstrates 4+ protein and is negative for blood. The patient subsequently 
undergoes a kidney biopsy. Which of the following findings is most likely to be 
observed on electron microscopy?  
A- Glomerular basement membrane with a lamellated basket weave appearance

B- Podocyte foot effacement

C- Thickened basement membrane with a spike and dome appearance

D- Mesangial immune complex deposition

E- Subepithelial immune complex humps

 تاحفصلا ددعب مكيلع تلوط

❤

 كيه 8ا ءاش نا سب 
 اهانيكح يلا ضارما ثEثلا اوتبعوتسا و اوتمهف اونوكت

 تاتنموكلاب مكغلبأح تاظحEم يا يف ول

❤


