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Introduction

Anatomy and Histology of Urinary System

Urinary System

Kidney
% Bladder //’

Ureter

Urethra

Functions of kidney

Excretes the waste products of metabolism
Precisely regulates the body’s
concentration of water and salt
Maintains the appropriate acid-
alkaline balance of plasma
Serves as an endocrine organ:
erythropoietin
renin
prostaglandin



World kidney day!
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- remember ?

Each kidney is composed of approximately 1-4 million nephrons.

Afferent —______H
arteriole
Juxtaglomerular =——=
cells (modified

smooth muscle)

Bowman’'s—
capsule
(parietal
layer)

Urinary space

Brush border
(microwilli)
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Source: Junqueira L, Carneira J: Basic Histology: Taxt and Atlas,
1ith Edition: http:y/fwww, accessmedicine.com
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nephron : glomerulus and renal tubule

Vascular pole

nephron.

glomerulus ¢

\ tubule

endothelia cell

capillary{
basement membrane

rcaplllary tt mesangial cell

mesangium

mesangial mateix

visceral epithelial cell
(podocyte)

parietal epithelial cell
proximal convoluted tubule

* renal capsule

thin segment

distal convoluted tubule




renal tubule

Bowman's capsule

nephron : glomerulus and renal tubule
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Cell types of glomerulus
epithelial cells

endothelial cells

mesangial cells

Glomerular basement
embrane (GBM)

Mesangial Matrix




-ill remember ?

'ENEREE R4 AR

e Filter membrane :

— (O Endothelial cells (EC)

— (2 Glomerular basement
membrane (GBM)

— (3 Visceral epithelial cell
( podocyte )
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1. Endothelial cells 2. Glomerular basement membrane

3. Visceral epithelial cell ( podocyte ) 4. Filtrate material

(D structure of filtering membrane @charge of filtering membrane &
Molecular size of filtrate material



Podocyte
TR, ,Red Blood Cell foot process

Basement Membrane

Endothelium

Podocytes

¥# Endothelial
Cells

Mesangial '
Mesangial Matrix

Cells

: Basement
Endothelial cell Membrane




_. -till remember ?
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The relationship among epithelial cell, endothelial cell and mesangial cell
a. GBM D. visceral epithelial cell c. endothelial cell d. mesangial cell



Kidney DISeases

Accordmg pathogenesis:

Inflammation: Glomerulonephritis, Pyelonephritis, Cystitis, Urethritis,
Tuberculosis of Kidney, etal.

Tumor: Renal cell carcinoma, transitional cell carcinoma, et al.
Metabolic Diseases: Nephrosclerosis of Diabetes, et al.
Vascular Diseases: Nephrosclerosis of Hypertension, et al.
Urinary tract obstruction: urinary calculi, Nephredema, et al.

Toxic Diseases: Acute tubularmerosis cause by Hydrargyrism,
Sulfonamidas intoxication, et al.

Congenital Malformation: Polycystic kidney, horseshoe kidney, et al.
Hereditary Diseases: Alport syndrome.

According location:

Glomerular Diseases
Renal tubular Diseases
Interstitium Diseases
Involve vascular Diseases




 Glomerulonephritis, GN ii\r(

Etiology and pathogenesis
Basic pathological changes
Clinical appearance
Pathological types of GN

*Tubulointerstitial nephritis
- nephropyelitis

Tumors of kindy and bladder
-renal cell carcinoma
- nephroblastoma
- transitional cell carcinoma




Glomerulonephritis, GN




Introduction

B /NER'E % (glomerulonephritis, GN), Ti#R'EF 4, &—4
DL /NERAD 5 4 32 I AR 25 SN 1 JE

A group of allergy diseases mainly targeting glomerulus.

Types of glomerulonephritis:
SRR B D ER E A (primary glomerulonephritis) &2 J& & F & i
RIS R, BWAME—EEERZ BRIESS . B/DEIH
(glomerulopathy)  Immune mechanisms
4k % P /N ER B 4 (secondary glomerular disase) i)k 28 2
AR, MEHEARE TS SRR TR B /DEREE,
BT R, SBEREEER. LERE (RILE)
REER BRI
BHEHE G R hereditary nephritis) : —20 DU /N ER G AS
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Etiology and pathogenesis

 Pathogenetic factors (Antigen)
J

immune complex is located in the
glomerular---two patterns

J




5‘%: ‘ Etiology and pathogenesis

4 Endogenous
antigens

Exogenous
~ antigens

Antigens <

Glomerular Ag

Non-glomerular Ag

Bacterium, virus, etc.

Drug, foreign serum

Antibody: 19G. IgA. IgM

Antigen+Antibody=immune complex
Circulating immune complex nephritis
In situ immune complex deposition

Antibodies to glomerular cells
Cell-mediated immunity in glomerulonephritis
Activation of alternative complement pathway




Etiology and pathogenesis

Circulating immune complex nephritis

Non-glomerular Ag

Circulating
Immune complex deposition

Cell of glomerulus
proliferation

Neutrophil infiltratign




Etiology and pathogenesis

Deposits

> Subepithelial
» GBM

» Subendothelia
» Mesangium
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irculating immune complex nephritis

CIRCULATING
IMMUNE COMPLEX DEPOSITION
Epithelial cell Foot processes

Subepithelial
deposit (rare)

Basement
membrane
Endothelium

Circulating
complex

Subendothelial—
deposit i




Etiology and pathogenesis

In situ
Immune complex deposition

Glomerular Ag Planted Ag

~ ~N

‘ GBM Ag Heymann antigen

y !

Autoantigen Cross Ag




‘ Etiology and pathogenesis ‘

In situ Immune complex deposition
--- Anti -GBM nephritis (Masugi’s nephritis)

_ Immunofluorescence microscopy
Rabbit Ab deposition in the GBM
Immunized with rat tissue
continuous linear pattern fluorescence
Formation of GBM Ag

Ab direct against intrinsic fixed Structural changes of membrane

AgJ Inthe GBM
Cross-reaction because of the
nephritis same Ag with organism

Inject rat




In situ Immune complex deposition
Anti-GBM antibody---induced nephritis

Basement
membrane deposit

direct IF shows linear staining of the glomerular capillary
basement membranes for IgG



‘ Etiology and pathogenesis

Heymann nephritis

Immunized rat with microvilli of tubular
epithelial cell

Ab to microvilli Ag

subepithelial deposits

Membranous GN

In situ Immune complex deposition
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‘ Etiology and pathogenesis

Endogenous
antigens

Exogenous

antigens antiaen
: 'Y antbody

Circulating immune complex

antigen .
In situ immune complex

antbody

immune
Mediators of complex

glomerular INJury ‘e iators of inflammation

glomerulus damage




_. ‘ Etiology and pathogenesis

Antibodies to glomerular cells

Cell-mediated immunity in glomerulonephritis

sensitized T cell

cause glomerular injury

Activation of alternative complement pathway

cause membrane-proliferative GN
Independently of iImmune-complex deposition




Research method

Material: Renal biopsy, Operation sample, Autopsy,

Animal experiment

(GGross:

Light microscopy: HE, PAS, PASM, Masson
Immunofluorescence: 1gG, IgM, IgA and C3

Electron microscopy: structure and electron dense

deposition
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= -— Rabpit anti human IgG serum

Immune complex include IgG

Direct immunofluorescence(DIF)

(Ideograph)




membranous nephropathy
Direct IF shows granular pattern staining of the glomerular capillary for 1IgG , +++4




Subepithelial

GBM

Subendothelial

Mesangium

L .
Location of electron dense deposits (*%:T:t




Membranous nephropathy, Type 11
Electron dense deposits in Subepithelial space (D) o
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Basic pathological changes

Glomerulus

Tubules

Renal
Interstitium

Blood vessel

Proliferation: Parietal epithelial cells, Mesangial cells,
Endothelia Cells

Infiltration: Neutrophils, LCs ,Monocytes
Increase

« Hyline change and Sclerosis
« Inflammatory exudation and necrosis

Epithelial cell degeneration, Cast, Atrophy,
Disappear

Hyperemia, Edema, T Y SE \
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Inflammatory cell Vel A\
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Basic pathological changes

Inflammation

Proliferation: Epithelial cells, Mesangial cells,
Endothelia Cells ;

GBM thickening and Mesangial matrix increase

Degeneration: Fibrinoid necrosis, Hyline
change and Sclerosis. Epithelial cell of
tubulesdegeneration

Exsudation: Neutrophils, LCs ,Monocytes a,

{




Basic pathological changes

Immunoreaction

Antigen+Antibody=immune complex
Circulating immune complex nephritis
In situ immune complex deposition

Direct |F
| gG
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Basement membrane thickening & mesangial matrix increasing




| LTRSS e et Ll #
& PAS staining: proliferation of mesangial matrix

Basement membrane thickening & mesangial matrix increasing
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yalinization and sclerosis
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Clinical manifestation

o ~ ,~edema —phypertension
~oliguria, anuria

<
olume
S _ ~ \azotemia
= polyuria,nocturia
@ !
~ hematuresis uremia

quality § Proteinuria

~ cylindruria




Clinical manifestation

Acute nephritic syndrome
— Hematuria,proteinuria, Edema, Hypertension, Severe — azotemia

Rapidly progressive nephritic syndrome

— Hematuria, Proteinuria, Oliguria or Anuria, Edema,
Azotemia—acute renal failure

Nephrotic syndrome

— (O Heavy proteinuria (=3.5g) @ Severe edema ® Hypoalbuminemia
(<30g/L) é Hyperllpldemla and lipiduria.

Asymptomatic hematuria or proteinuria

— Continuous or recurrent hematuria (macroscopic or microscopic),
Mild proteinuria

Chronic nephritic syndrome

— Polyuria, nocturia, low specific gravity urine, Hypertension,
Azotemia and uremia, Anemia




Clinical manifestation
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Pathological type

Acute diffuse proliferative glomerulonephritis (GN)

Rapidly progressive GN (RPRN)
Crescentic glomerulonephritis(CrGN )

Membranous GN (membranous nephropathy)
Membranoproliferative GN (MPGN)
Mesangial proliferative GN

Minimal change GN (lipoid nephrosis )

Focal segmental glomerulosclerosis(FSG )

IgA nephropathy

Chronic GN




- Nomenclature of glomerular injury

Diffuse : involving all or majority of glomeruli (>50%)
Focal : involving a certain proportion of glomeruli (<50%)

Global: involving the entire glomerulus or large part of

each glomerulus (>50%o)

Segmental: affecting a part of each glomerulus (<50%)




.- Case
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Acute diffuse proliferative GN




Introduction

« Etiology and pathogenesis

— Main factors:
most common:
Group A B-hemolytic streptococc 90%—type 12. 4.1
others: pneumaococci, staphylococcu, HBV

Postinfectious GN

— Immune mediated disease
Immune complex depositing
Anti-o Ab ¢
Serum complement level |

* Clinical menifestation
Acute nephritic syndrome

e Features

— Mesangial Cell and EC— proliferation
— Neutrophil and Macrophage—infiltration

Endocapillary proliferative glomerulonephritis




Pathological chanqges




Pathological changes

 LM: ---enlarged and hypercellular glomeruli

1 Proliferative cell

" Endothelial cell
_Mesangial cell
11 Infiltrative cell

Neutrophil
Macrophage

-







Pathological changes

The glomerulus are hypercellular and

capillary loops are poorly defined.







Pathological changes
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protein cast A

f’. J’

Tubule: degeneration

cast (protein, RBC, WBC, granular)
Interstitium: hyperemia, edema
infiltration of inflammatory cells #5E%



“humps” electron-dense deposits:
subepithelial cells (commonly)
subendothelial cells
Intramembrane



Pathological changes

e |F: Immune deposits are
distributed in the capillary loops in a
granular, bumpy pattern which are
positive for IgG, IgM and C3.

Direct |F
| gG

Circulating immune complex-mediated proliferative G
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Clinical features

Most cases are in the pediatric age group
(Most patients are in childhood.)

Appears 1-4 weeks after a streptococcal infection

Acute nephritic syndrome

¢ hematuria, proteinuria, urine casts, Oliguria or Anuria
¢ edema

¢ hypertension
¢ Serum levels of antistreptolysin O is often elevated.

Prognosis

Most children have excellent prognosis but a small number
of patients rapidly progress to renal failure.




Acute

diffuse proliferative GN

v'Gross: “red large kidney”

v'LM: enlarged and hypercellular glomeruli

v EM: hump-li

Ke electron dense deposits on

the subepithelial cells

v'IF: granular fluorescence for 1gG, IgM and C3
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Rapidly progressive GN, RPGN




Introduction

Pathological character
o Hyperplasia of parietal epithelial cells— formation of crescent
* Crescentic glomerulonephritis, CrGN

Proliferated
parietal
epithelial

0on

eeeeeee
T meaesangial
cells

Clinical manifestation
Rapidly progressive nephritic syndrome
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Classification and pathogenesis

Typel RPGN (anti-GBM antibody) linear immunofluorescence
anti-GBM nephritis linear deposits of IgG, C3
—glomerular and
alveolar BM
Typell RPGN (Immune complex) granular immunofluorescence

granular (BM, mesangium)

electron-dense deposits
BM and mesangium

Typelll RPGN (pauci-lmmune) Immunofluorescence (-)

There are minimal immune
deposits or none




Pathological changes |

v Gross: large pale kidney , the cortex is pale and swollen




Pathological changes |

LM Crescent formation (>70%)

Crescents: glomeruli(>50%)
proliferation of parietal epithelial cellsin Bowman'’s space
infiltration of monocytes, macrophages and fibrin

Process:
cellular ciescent

fibrous-cellular crescent

|

fibrous crescent

EM: crescents, focal defect or disruption of BM

IF: Type I (linear immunofluorescence), Type Il (granular fluorescence)

Type 111 (no fluorescence)






©) Pathological changes
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Patholo

Ical changes

This IF micrograph of
a glomerulus
demonstrates
positivity with
antibody to fibrinogen.




Typel, linear immunofluorescence of IgG



Pathological chanqges

fluorescence in a smooth,
diffuse, linear pattern
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Pathological changes

Crescentic glomerulonephritis, Type 1l

Direct IF shows mass and granular pattern staining of the glomerular
capillary and Mesangium for IgA.



e T L A

GBM break( ), Fibrin deposition (F).




Pathological changes

Renal tubules : hyaline change
Intracellular hyaline

hyaline droplets
Atrophy
Interstitium
edema
[inflammatory Infiltration




Clinical features

» Characterized clinically by rapid and
progressive loss of renal function
associated with severe oliguria and death
from renal failure within weeks to months.

» Rapidly progressive nephritic syndrome

%

Hematuria, Proteinuria, Oliguria or Anuria,
Edema, Azotemia—acute renal failure




Rapidly progressive GN (Crescentic GN)

Pathological changes

v'Gross: large pale kidney
v'LM: formation of crescents
v'EM: crescents, focal defect or disruption of BM

v'IF: Type I (linear immunofluorescence), Type 11 (granular fluorescence)

Type 111 (no fluorescence)




summary

Endogenous antigens

Antigens

Exogenous antigens

Antibody: 19G. IgA. IgM

Antigen+Antibody=immune complex
Circulating immune complex nephritis
In situ immune complex deposition

Antibodies to glomerular cells
Cell-mediated immunity in glomerulonephritis
Activation of alternative complement pathway
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Basic pathological changes

Inflammation

Proliferation: Epithelial cells, Mesangial cells, Endothelia Cells ;

GBM thickening and Mesangial matrix increase

Degeneration: Fibrinoid necrosis, Hyline change and Sclerosis. Epithelial cell
of tubulesdegeneration

Exsudation: Neutrophils, LCs ,Monocytes

Immunoreaction

Antigen+Antibody=immune complex
Circulating immune complex nephritis
In situ Immune complex deposition




summary
Acute diffuse proliferative glomerulonephritis,
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acute nephritic syndrome



Proliferated
parietal
epithelial

cells

Increased
-~ mesangial

T cells

Focal loss —
pProcosses

of foot
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rapidly progressive glomerulonephritis, RPGN
rapidly progressive nephritic syndrome
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