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‘ Etiology and pathogenesis
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(%))  Basic pathological changes

Proliferation: Parietal epithelial cells, Mesangial cells,
Endothelia Cells

Infiltration: Neutrophils, LCs ,Monocytes
Increase

« Hyline change and Sclerosis
« Inflammatory exudation and necrosis
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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




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




summary

Acute diffuse proliferative glomerulonephritis,
Post-infectiousGN 525554
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acute nephritic syndrome
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Rapidly progressive GN, RPGN
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@ Introduction

7 %

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




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 |

LM: Crescent formation

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)
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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




Crescentic glomerulonephritis, Type 1l

Direct IF shows mass and granular pattern staining of the glomerular
capillary and Mesangium for IgA.
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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)
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Nephrotic syndrome(NS)

« Massive proteinuria

e Hypoalbuminemia

* Generalized edema
 Hyperlipidemia and lipiduria

.ﬁb



Do you know?

_ _ Increased permeability to
Injury of capillary wall =P 1o olasma protein

Selectivity

nonselective

colloid osmotic synthesis of Iipoprotein'
pressure of blood. In the liver

blood volume

'

aldosterone and f

antidiuretic hormone #=p water-sodium retention
secretion




Causes of Nephrotic Syndrome

Prevalence®
(%)
Children Adulls
Primary Glomerular Disease
Membranous glomerulonephritis (GN) S5
Lipoid nephrosis @
Focal segmental glomerulosclerosis 15
Membranoproliferative GN 10 T
Other proliferative GN (focal, “pure mesan- 10 23
gial,” IgA nephropathy)
Systemic Diseases
Diabetes mellitus Most common
Amyloidosis sysmn?u:
. causes
Systemic lupus erythematosus
Drugs (gold, penicillamine, “street heroin™)
Infections (malaria, syphilis hepatitis, B, AIDS)
Malignancy (carcinoma, melanoma)
Miscellaneous (bee-sting allergy, hereditary ne-
phritis}

*Approximate prevalence of primary disease is 95% in children, 60% in adults.
pproximate prevalence of systemic disease is 5% in children, 40% in adults.



http://www.uchsc.edu/pathology/chas5132/renal.htm
http://www.uchsc.edu/pathology/5132/renal.htm

Pathologic types producing
nephrotic syndrome(NS)

« Membranous GN (membranous nephropathy)

« Minimal change GN (lipoid nephrosis )
 Focal segmental glomerulosclerosis(FSG )
« Membranoproliferative GN (MPGN)
 Mesangial proliferative GN




Membranous GN




Introduction

e [Features:
— Diffuse thickening of capillary wall
' .. ' Epithabium with
— Immune complex depositing along effaced foot processes

epithelium (subepithelial) side.

 Etiology and pathogenesis
anti-glomerular antigen

autoantibody ik
basamant
maEmbrans

formation of iImmune complex
+complement

In the subepithelial and BM deposits  Subanthslial=

deposiis



Pathological changes

Gross: Enlarged and pale kidney

left: right:
large white kidney Normal kidney




Pathological changes

Early stage: glomeruli appear normal.
Later: diffuse thickening of glomerular capillary wall, hyaline
change and sclerosis.




Pathological changes




@) Pathological changes

) _ o _ . -
SIIVET_Stain:Comb(Spike) - like protruding, Dome - Tike protru3| P

Encroach - like space




Immunofluorescence microscopy: -characteristic granular
Immunofluorescent deposits of 1IgG & C3 along the GBM




Pathological changes

EM:1 Irregular dense deposits between GBM and the overlying epithelial cells, the
latter having effaced foot processes

II Spikes protruding from the GBM insert into the deposits.

[11Spikes thicken to produce dome-like protrusion and close over the immune deposits,
burying them within a thickened membrane.

IV Deposits create irregular spaces in the basement membrane.
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Pathological changes ‘

EM: Swelling of podocyte, Loss of foot processes,
subepithelial cells, Spikes formation.




electron

dens
deposits




Clinical features

nephrotic syndrome
 adult—non-selective proteinuria(15%)
e haematuria and mild hypertension

chronic progression—because of increasing sclerosis of

glomerulum
10% patients go into renal failure or die within 10 years

25%0-40% patients develop to renal insufficiency




Membranous GN

e Gross : Enlarged and pale kidney
« LM : Early stage: glomeruli appear normal

Later: diffuse thickening of GBM.

 Immunofluorescence: 1IgG and C3 deposit. Granular
« EM : Swelling of podocyte, Loss of foot processes, Dense
deposits in the subepithelial cells, Spikes formation.

o Silver stain : Thickening of GBM, Comb(Spike) - like
protruding

e Clinical features :Nephrotic syndrome.




Membranoproliferative GN
(MPGN)




Introduction

e Features:
— GBM Thickening,

— Mesangial cell Proliferation,
— Increased mesangial matrix. SHosGdon e

Mesangiocapillary GN.
Nephrotic syndrome

Interposed
mesangial
ell process

Types I 11

EM SUbEC BM
Immunoflu. C3.1gG.C4 C3
Pathogenesis immune alternative
complex complement
pathway

Intramembranous
deposit

TYPE Il




Pathological changes

LM : Glomeruli: large , hypercellular

Hypercellular ¢ proliferative mesangial cells and endothelial cells
infiltrating leukocytes
Glomeruli: “lobular” appearance

GBM thickening _
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Pathological changes




Pathological changes

Subendothelial
deposit

Interposed
mesangial
ell process
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Pathological changes




Pathological changes

Typel

EM--- subendothelial
electron dense deposits

Pathogenesis---
Circulating
Immune complex
deposition




Pathological changes

Typell

|F---Only C3, No IgG,
Clg and C4 deposition

EM—— Ribbon-like
electron-dense
deposits in the GBM

Pathogenesis—-—
Activation of
alternative
complement pathway




Pathological changes

CDQQ



Clinical features

nephrotic syndrome

old children and young adults
poor prognosis
50% —chronic renal failure
_some cases: rapidly progressive GN

y




Membranoproliferative GN (MPGN)

e LM:
— Proliferation of mesangial cells and mesangium
-- glomeruli enlarged, hypercellular & have a “lobular” appearance

PAS stain or sliver staining:
— GBM thickened with “double-contour” or ‘“‘tram-track’ appearance

e |F:

— Type I--Granular pattern of C3, 1gG, C1q and C4 deposit

— Type Il—positive fluorescence for C3 in a capillary loop pattern
e EM:

— Type | : subendothelial electron dense deposits

— Type Il : Ribbon-like electron-dense deposits in the GBM

Chinical:

— Nephrotic syndrome in 50%, acute nephritic syndrome in 20%. Recent his
of URI in 50%. Hypertension and/or renal insufficiency.




Mesangial proliferative GN
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o Features: Diffuse
mesangial cell
proliferation &
mesangial matrix
Increase.

« Pathogenesis:
— Primary: immune
complex

— Secondary: SLE
diabetes
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Pathological changes I
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Increase. The capillary loop is normal




Severe Mesangial proliferative GN

Pathological changes

Moderate Mesangial proliferative GN




Pathological changes

IF: Granular IgG &
C3 deposit in
mesangium

1gG and C3---China
IgM and C3---other country




Pathological changes ‘

EM: Eletron-dense deposits in mesangium ( 1gG, C3, IgM)(D)



Clinical manifestation

nephrotic syndrome
asymptomatic ¢proteinuria
{1ematuria

chronic nephrotic syndrome




Mesangial proliferative GN

- LM: Diffuse mesangial cell proliferation &
mesangium increase. The capillary loop Is
normal

 EM: Mesangial cell proliferation + Eletron-
dense deposits .

* |F: 1gG and C3 deposits or IgM and C3
deposits
o Clinical manifestation : Diversity.

— nephrotic syndrome
— asymptomatic proteinuria or/and hematuria




Comparison between three “membrane” - related
glomerulonephritis types

membranous GN

v'diffuse thickening of GBM
v'spike-like protrusions from the

membranoproliferative GN
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,I * GBM thickening with “tram-track” appearance
* proliferation of mesangial cells and mesangium
4 :

* glomeruli show “lobular” appearance

{5

O proliferation of mesangial cells & mesangium

O GBMis normal
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Minimal change GN
Lipoid nephrosis
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Features: Diffuse
loss of foot processes of gﬁgggg“,g“gr;“r;ms
podocytes .

I.,._ ]
W

Pathogenesis :
Unclear, relate to T cells
mediated immunity.

Mormal
basemant
membrans

B




Gross:

Enlarged and pale




Pathological changes ‘
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LM: glomerulous: appear normally,
renal tubule: lipid or protein droplets —proximal tubules
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foot processs dsappear and pseudovillo
transformation



Clinical features

The most frequent cause of nephrotic
syndrome in children.

2-8 years of age
90%: reversible after corticoster

366 R —WENIT A
Glomerulonephritis—after therapy _
hormonic treatment 5% —renal failure



Minimal change GN--- lipoid nephrosis

e Features: Diffuse loss of foot processes of
podocytes .

e (5ross: Enlarged and pale.

e LM: glomerulous: appear normally, renal
tubule: lipid or protein droplets —proximal
tubules

e |Fand EM: foot processes disappear

e Clinical features: the most frequent cause
of nephrotic syndrome in children.
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Focal segmental glomerulosclerosis

(FSG)

%



Pathological changes

Features: Sclerosis of — portion of glomeruli
{ portion of capillary tuft(<50%o)
LM:
local distribution; Increased in mesangial matrix; collapse
of BM; deposition of hyaline masses

X C
R

= —r - 2 i

collagenous sclerosis area



Pathological changes ‘

: P BRI Masson stain --
S g im—0r2 collagen deposition (blue)



deposition of IgM , C3 in the sclerotic region



Pathological changes ‘

T ;
T J .

focal detachment of visceral epithelial cells from GBM




Clinical features

Clinical features
nephrotic syndrome or proteinuria

(D High incidence of hematuria and hypertension
@ Nonselective proteinuria

® Poor response to corticosteroid therapy

@ Deposition of IgM , C3 in the sclerotic region

Prognosis
children: good
adult: most—chronic GN (<10years)




Focal segmental glomerulosclerosis

L_M: normal and segmental sclerotic glomeruli
|/F: IgM and C3 in the affected sclerotic segments

EM: diffuse effacement of foot process, loss of epithelial
cell, collapsed basement membranes, excess
mesangial matrix material

» Gross
e no gross abnormalities in the early phases of the

disease.
3

o the kidneys small and shrunken




Pathologic types producing
nephrotic syndrome(NS)

« Membranous GN (membranous nephropathy)

« Minimal change GN (lipoid nephrosis )
 Focal segmental glomerulosclerosis(FSG )
« Membranoproliferative GN (MPGN)
 Mesangial proliferative GN




e Membranous Glomerulopathy (MGN) = thickening of GBM
MCC of nephrotic syndrome in ADULTS

« Minimal change disease (MCD) = MCC of Nephrotic syndrome in
children

e Both clinically present with Nephrotic Syndrome (NS)

Feature Adult NS Childhood NS
MCC of NS Membranous GN Minimal Change
disease
Proteinuria Non- selective Highly selective

(mainly albumin)

light microscopy Thick GBM No change
Electron Microscopy | GBM thick Effacement of foot
process

Prognosis Not good Excellent (steroid Rx)




IgA Nephropathy
(Berger Disease)




Introduction

Feature: Immunofluorescence—prominent
1gA deposits in the mesangial regions .

Recurrent macroscopic or microscopic hematuria
The most common type of GN worldwide




Pathological changes




Pathological changes

Characteristic deposition of IgA, principally in
mesangial regions, detected by immunofluorescence.




Pathological changes

EM——many discrete
electron dense deposits
located in the mesangium



Clinical features

Children and young adults were often affected
Accompanied with mucosal infections of
respiratory tract
gastrointestinal tract
urinary tract

most common
gross hematuria
microscopic hematuria: less
nephrotic syndrome or acute nephritic syndrome
(5%0-10%0)
15-40% —chronic renal failure
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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




Endocapillary proliferative GN




Crescentic GN

3
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Membranous GN




Type | Type I

« Membranoproliferative GN




i

Mesangioproliferative GN



Minimal change GN

{



Focal GN




IgA nephropathy




i e I T .
Il RS I A I S — — — RIFHLH
IREE ek Ho A G 96
B REEME | RS, W EIMR . AVEVRIE | RIEGAFINEE | IS AR | TeGHIC A B RMIR | W B
HER. ERPR, KM | VEBGAEYE | BavkiE kg A TR IEIR IR ) FIREDX ) SRR | R, EE
R 1ML B 4 DU EWUTRR
PP TYEE & | HBUKIP. MJRMEE | REST | BB BT | Ui TgGRIC,HY B /NERE | Bk Y
ZEAE JR)G, R AEDRE | PR % B MAFEDIR | gl R 20000 | R EY
ToPR~ B MAE M Sk | FH Ay
' T RE S v TEUTR) LgGHIC, W B /NERE | Sl IR A
oI I RE R | W
VLR
[ B b 55
B LB AE KERERAKR.  HEK | BHORE | B/AERIER TUiRY, EZE | BItE AN, T40HE
b ERILAE . MRIR. | MEE R B /N g AR I A S 5 hRe 3
IG5 A IRE &
Skt e | R E B N | IR B dni e | Rk TeMAICS ANV 2
BEVEF /N | BREZESFEAS AL | S0 O A i
BRIGA, i
JEVENS A | RIS I R s IEE FREA T | TeCRIC ' E/NKE | BSbiEE
2, ETRSEEE DOR, BRI | A0in A RE R RIEYE | PR R
B, RIFEEHE AR s SRR PR VA
JEpERAAE | RPERA, RRME | (D NZY | T BRI R IeG | T MpumsE
B 5% EXHR UL FC,  C1ECAUTRA | &4
(ID B hskEE | TIARERB MM | T8 H St
JRIEECE Z R4 | PRIk S8 R, FMAFRE
HERTUR RIS
FEI A | RIS R ER A, ARG AIEX TgG (TgMD AN
ER=7d SR TC AR, FICIPLAA
TR R B, | FReoi R R YRR aE | TeA'B | s MERRET | RIEX IR X TgAFIC3TTR | AHH
FHER IR, B R AR Bk R s A




	Diseases of the Urinary System
	幻灯片编号 2
	Basic pathological changes
	幻灯片编号 4
	幻灯片编号 5
	幻灯片编号 6
	幻灯片编号 7
	Introduction
	幻灯片编号 9
	Pathological changes
	Pathological changes
	幻灯片编号 12
	幻灯片编号 13
	幻灯片编号 14
	幻灯片编号 15
	幻灯片编号 16
	幻灯片编号 17
	幻灯片编号 18
	幻灯片编号 19
	幻灯片编号 20
	幻灯片编号 21
	Clinical features
	幻灯片编号 23
	幻灯片编号 24
	Nephrotic syndrome(NS)
	幻灯片编号 26
	幻灯片编号 27
	Pathologic types producing�      nephrotic syndrome(NS)
	幻灯片编号 29
	Introduction
	幻灯片编号 31
	幻灯片编号 32
	幻灯片编号 33
	幻灯片编号 34
	幻灯片编号 35
	幻灯片编号 36
	幻灯片编号 37
	幻灯片编号 38
	幻灯片编号 39
	幻灯片编号 40
	幻灯片编号 41
	Introduction
	幻灯片编号 43
	幻灯片编号 44
	幻灯片编号 45
	幻灯片编号 46
	幻灯片编号 47
	幻灯片编号 48
	幻灯片编号 49
	幻灯片编号 50
	Membranoproliferative GN (MPGN)
	幻灯片编号 52
	Introduction 
	幻灯片编号 54
	幻灯片编号 55
	幻灯片编号 56
	幻灯片编号 57
	幻灯片编号 58
	幻灯片编号 59
	幻灯片编号 60
	幻灯片编号 61
	幻灯片编号 62
	幻灯片编号 63
	Introduction
	幻灯片编号 65
	幻灯片编号 66
	幻灯片编号 67
	幻灯片编号 68
	幻灯片编号 69
	幻灯片编号 70
	幻灯片编号 71
	幻灯片编号 72
	幻灯片编号 73
	幻灯片编号 74
	幻灯片编号 75
	幻灯片编号 76
	Pathologic types producing�      nephrotic syndrome(NS)
	幻灯片编号 78
	幻灯片编号 79
	幻灯片编号 80
	幻灯片编号 81
	幻灯片编号 82
	幻灯片编号 83
	幻灯片编号 84
	幻灯片编号 85
	幻灯片编号 86
	幻灯片编号 87
	幻灯片编号 88
	幻灯片编号 89
	幻灯片编号 90
	幻灯片编号 91
	幻灯片编号 92
	幻灯片编号 93
	幻灯片编号 94
	幻灯片编号 95



