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glomerulopathy

ary glomerulopathy

- — can be manifestation of systemic diseases, vascular, metabolic or
genetlc disorders affecting also other organs

d) The mechanisms for glomerular injury are complex
) J

f) more often are iniciated by an immune response



| T —
ppathologic mechani
- ol

e reaction

N Q11
"»11." f ‘

"'nugens (Ag)

3 S
..'."’. N
-

Mechanls S

'.-.’* ﬁ-—.—
- — c‘-_ -

S

= ’Ji"’ a e by immunocomplexes

'-’“% _-

:f‘fDamage by cytotoxic antibodies (Ab)
= = i_ “Ceéll-mediated immune injury = delayed-type

hypersensitivity

= Damage by complement and proinflammatory mediators



— Cytotoxic (Type M) reaction

ibody mediated cytotoxicity#(ADCC)

r when antibodies interact
th antigens found on cell

..3;' € antgen
R Fc receptor
2 mechani \¥ 'QG Q{/
—— Ab mediate cell destruction , %
.ﬁ_,\_ ~ via mechanism ADCC (cell o tewget cell
E:';-_‘—-"" cytotoxicity dependent on Ab) ADCC
~ 2. - Ab directed against i B Q%
cell-surface antigens mediate - .._‘i\
cell destruction via
complement activation destruction cell by target cell

complement



L1l reaction — immune complex-mediated
| .’. "‘

ea tion of antibody with
igen generates immune

d ‘ hemplex Ag-Ab
Eeyedeposited in various
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tissues | o o

complement sctivation

balbnin 78
ety

~ -Antigens can be:

a) Endogenous — for example DNA in
SLE

b) Exogenous — bacteria, viral,
parasitical Ag



. The magnitude'of"the reaction depends on the quantitity of immune
as well as distribution within the wall of glomexularcapillary

A Q-

large complexes

' normal situation for example: ; for example: for example:
acute GN \ membranous GN membranoproliferative GN




pcation of immune deposits in the glomerular capillary wall
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Subepithlelial
Subendothelial

Intramembranous




L » 22 @
’
lymphokines |

antigen

- ~mﬁltrate may accumulate at the
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=~ = site of Ag concentration and == ‘ g
- ~lead to the elaboration of toxic macrophage

products and tissue injury / \

. ptoducuon of proinflammatory



= g Damage by (especially
-neutrophlls and macrophages)

= Damage by (for example
mesangial )
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@11v primary x secondary
acute x subacute x chronic

: focal x segmental x diffuse
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~ —_* According number of : non-proliferative x
= proliferative
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* According :
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Pathogenic mechanisms of' glomerular diseases

S~ -

Classification of glomerular diseases according to the etiology

O - nephrotic
| - nephritic

Podocyte injury
O Minimal change disease = lipoid nephrosis
O Focal segmental glomerulosclerosis (FGS)
Hypersensitivity reaction type II (= antibody dependent
cellular cytotoxicity = ADCC): antibodies against GBM
— crescent formation
| Goodpasture's syndrome
| Antiglomerular BM nephritis
| ANCA-positive disorders

= Subepithelial deposits
QO Systemic lupus erythematosus
Tumor neoantigens
O Streptocacci, hepatitis B
O Membranous nephropathy
ype IIL. Subendothelial and mesangial deposits

Py ;
= - ——— | Systemic lupus erythematosus
——— — | Postinfectious GN

sz Poststreptococcal GN

- - Bacterial endocarditis
- Hepatitis B virus
Malaria
Inflam- | Berger < Schonlein-Henoch (IgA)

. D C h rO nic matory / Vasculitis
| Pauci-immune necratizing GN (= idiopathic
e 0 crescentic)
glomerulonephritis vaseae

Antineutrophil cytoplasm autoantibodies

Thrombotic microangiopathies
Malignant hypertension
Preeclampsia

Metabolic and toxic

O Diabetes mellitus

O Amyloidosis

Hemodynamic < hyperfiltration
Collagen IV hereditary defect | Allport’s syndrome
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2athogenesis of nephritic diseases
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PATHOGENESIS OF NEPHRITIC DISEASES
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"Histologic pattern

fay not correlate with
e clinical presentation
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= * Various histological
~“:1 ;— types Of INTRAC(;\PIL-
glomerulonephritis ciau rrot
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Ipoid nephro@me mesangial p
es, fusion (“loss”) of their foot processes

e

.

mesangial proliferative GN: p ohferatlon-ef endothelia and

y immunocomplexes

Gl prohferatlon of all components (aggressive white cells, endo-
: 5:1—: ‘:nglum epitheloid and giant cells), leakage of fibrin.

‘?i' 1}/ reaction type II or IV

—

%ﬁﬁ@r’anous GN: Precipitation of immunoglobulins on the outer surface of the
- GBM (“spikes” — complete incorporation of Ig into the membrane)

F: Proliferative sclerotizing GN: advanced mesangial proliferation — narrowing
and destruction of capillaries
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s slomerulonephritis (poststreptococcal
L p (p ptococcal

only caused by infection by certain
0] group A beta-hemolytic
ococci (pharyngitis, pyoderma)

SEunokomplexes

— -
pabesy

m :
g‘::—.lrephrltls develop after a of

— ~ about 2-3 weeks

- Clinical syndrome: nephritic syndrom

= Histologic pattern: intracapillary

proliferation of mesangial and endothelial . ) )
cells with subepithelial (,,humps*) and Acute diffuse proliferative GN

subendothelial deposits (C3, or IgG)
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| T
onal non-streptococe

an develope also in the course of

_-':Cuii : s

fyloce - herpes virus
| ’.3 'Pococc1 - EBV
- K bswlla pneumonie - virus hepatitis B

‘_"_.".1 = v

" GN in visceral abscessus (especially lung)

Histologic pattern and clinical syndrome — similar one as in poststreptococcal GN
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“:- stemlc lupus erythematodes (SLE
B s pus ery (SLE)

-~ Nephri rs-m bactenal endocarditis
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5 noeh'Scholem purpura
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1s group of diseases, it is characterised by intense proliferation
,_-?’ apsular epithelial cells in the form of a crescent.

\s

rular capillaries collapse and are bloodless, and fibrin can be
identified within the capsule

U

’—-—:. —_— it can stimulate proliferation of parietal epithelial cells

e U

deposits of fibrin compress the glomerula capillaries tuft
(| GFR and destruction of glomerulus)



L Snree forms of RPGN —
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GN with cre ; '--

(5, [gA) agains

osits of Ig
_.' 'lary BM) »Goodpastures” syndrome

GN Wlth ra)

rmation of crescent is complication less serious
ntra cay 'llary proliferative GN (IgA nefropathy, SLE,

$g -
-

~ = ANCA ab (Ab agains cytoplasma of neutrophiles)

2 forms — systemic disorders
(Wegener granulomatosis) Crescent GN

- only renal disease
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podpastures”“syndrome

el - -

LS
MR AL

"ij;'zi't_ion of exogenous factors (smoking, infection, toxines)
~ with genetic predisposition (HLA B7, DR2)
'sis: GBM is composed by collagen IV with proteins
~ (laminine, entaktine, tenascine) and proteoglycans

(localised in C-terminal non-collagen globular

— i domain (NC1) of the molecule a3 chain of collagen IV
s ¢

— = s formation of Ab (IgG1 — can activate complement)
= ' 4

damage of BM

—

= (Clinical manifestation: typically presents with crescentic glomerulonephritis
+ pulmonary hemorrhage
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levels of complements in plasma
“subendothelial and mesangial deposits are present

S: proteinuria or picture of nephrotic syndrom
"‘La—"“ in : - activation of complement is due to nephritic factor C3
= - intramembranous deposits are present

findings: proteinuria or picture of nephritic syndrom (similary as in
RPGN)
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2athogenesis of nephrotic diseases

PATHOGENESIS OF SYMPTOMS

NEPHROTIC SYNDROMA -

NEPHROTIC SYNDROMA
-~ Na
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Minimal changes“ GN'(lipoid nephrosis)

ctions, vaccination, atopy,
ation some drugs (antiphlogistics etc.),

albumins)

§ fusion (,,loss*) of foot
processes of podocytes (pedicules), edematous
podocytes, some mesangial proliferation

= : corticoids

"MINIMAL CHANGES"
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Normal podocytes Minimal change

« B

Fig. 2. Scanning electron microscopy of luminal aspect of human glomerulus: normal (left panel) and minimal change (right panel)

nephropathy
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ious degree

focal =L *l % glomeruli are affected
dl _._;f f> >50% glomerulu are affected

e

: only a part of the glomerular tuft is

=== : obliteration of capillary
lumens



drugs (Au, penicilamin...)
- tumors (especially ca GIT)
- infection (hepatitis B)

. : nephrotic syndrome
with mikroscopic hematuria and sometimes
hypertension

®* Therapyv: according etiology
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anoproliferative (mesangioc

.’,, e
é' ypercellulanty of the glomerular cells and basement

‘iﬁg
Si¢ al form — proliferation of mesangial matrix with expansion to

-‘.s

v between endothelium and BM

i .' S¢€ Sfe of dension deposits — non-linear accumulation of material in
minad ensa  of the basal membrane

:en@athogene51s 77?7 - association with infection (endocarditis, abscessus....)
' S - genetic faktors (HLA B8, DR3...)

-

- nephrotic proteinuria with microhematuria, hypertension,
anemia and decreased levels of the complements (| C3)
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ativi th deposits of IgA, event. C3

B
"_“7? .,\ n, chmcal manifestation i1s associated with infection —

| flatent period 2-3 days
‘association with HLA (DQ, DP)

- 43
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e lemphocytes produce 1 levels of IL-2 (+ 1 IR-2R) and they
. are constantly stimulate
——— o U

= = T production of IgA by B-lymphocytes

* Clinical manifestations: asymptomatic hematuria - nephrotic syndrome
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Chronic glomerulonephritis =

“("' I

damage (loss) of nephrons
U
hyperperfusion
U
hyperfiltration
N2
sclerosis of glomeruli PROLIFERATIVE SKLEROTIZING
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yminantly affects women, who account for 90% cases
f onset is usually between 20 and 40 years

l -

diffe ent tissues and organs may be involved (the body produces

_—/"

‘against its own DNA), but renal involvement is the most
~ signific nt in terms of outcome
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— 'H'lstologlc pattern:

WHO classification — normal glomerules (typ I)
- mezangial GN (typ II)
- focal proliferative GN (typ III)
- diffuse proliferative GF (typ 1V)
- membranous GN (typ V)
- glomerular sclerosis (typ VI)
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Vasculitis

. : kapilar
DUS group or d / AYd . velké az malé arlerioly : yvenu|y

otizing inflammation of vessels S‘tr edni  tepny veny
3N epny s
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~ primary x secondary
B leukocytoklast. angiitis kize

I T —

Henochova-Schénleinova purpura

= aihageneSiS‘ esenc. smi$. kryoglob. vaskulititida

N

mikroskopicka polyartritida (polyarteritida)

~— - ANCA (pauciimmune form) N

e

= ~ — -damage by immunocomplexes

— .'-;.—-'

Wegenerova granulomatéza
a Churglv-Strausstv syndrom

[ swnensinn]

polyarteritis nodosa
Kawasakiho choroba

S

obrovskobunécna (temporaini)
a Takayasuova arteriitida

- damage by cells (IV. typ)




T
-Schonlein purpura

'1festat10n. - non-trombocytopenic purpura
- affect joints, serose membrane, GIT and

= ~ - I
alterations are similar to finding in IgA nephropathy



;_;" small arteries froughbut the boy.

-:": commonly affected than women
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tho genesm usually unknown

-:'fv(ﬂlnlcal manifestation: variable — general symptoms +

—_——— = ' specific symptoms

-

- ' (skin, kidney, GIT, heart...)

= Histologic pattern: focal glomerular sclerosis, crescents
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1ng to sinus, pulmonary and renal disease

glomerulone_ ohrit

-.'-"—;‘;f-a h pa fgatlents have a positive ANCA

“:A-— react with neutrophils )
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—— =
e, respiratory burst of phagocytic cells
—— - u

=T : S

= — - release of free radicals

e
degranulation

4 . :

injury to endothelial cells
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abetic nephropathy
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SC| -'-:i"‘r-.T melstl,gluv-Wllsoan) _

1formation E

and mesangial matrix

1 renal flow and glomerular pressure
(hyperfiltration)

1 proliferation of cells
thickness Gl\ﬁ% with expansion of mesangia
——— glomerulosclerosis
Clinical manifestation: latent stage - asymptomatic
incipient stage

manifest stage of diabetic nepropathy
chronic renal failure



normalni stav poéinajici diabeticka pokroélla diabeticka
nefropatie nefropatie
tlak v glomerularnich tiak v glomerularnich tlak v glomerulérnich
kapilaréch kapilarach kapitarach
35 mm Hy 45 mm Hg 45 mm Hg
o S el = -+ g +
= @- @- @- Q- @-+0-
=== |lumen kapilary - T = = e

= " \ xJ A xJ\ [\
GBM :

== | Piszenari- o f
55 A 100-200 A
¥ ¥ ¥

albuminune mikroalbuminune neselaktivni proteinune

glomerularni filtrat

-+ i& narmain|
@- +0- i - zvydeny tlak v kapilaréch « zvygany tlak v kapilarach
T + » ztrata negativné nabitych mist = zirata negativné nabitych mist

na GBM v GBM

albumin laG + zy&tSeni rozmeén port
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Amyloidosis .
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ected by amyloidosis

—i Gacompllcatlon of myeloproliferative diseases (myelom,
~ makroglobulinémie)

~= 1§— is a complication of chronic inflammatory diseases (RA,

a-r-y) - TBC, Crohn’s disease e.g.)

O

: nephrotic syndrom, subsequently renal failure

-

= devélops
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editary nephropaties

hri a\ w1t ‘deafness (X chromosome)

ol gemtal defect of collag synthesis
‘- :f. s

G MB very slight or with more layers

— »
-
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- T e ]
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= 'f- cal (diffuse) proliferation with segmental sclerosis

naturia,

e
— ':‘ﬂ.‘—z» = - 3

- Congenital nephotic syndrom
z - AR heredity

- Pathogenesis: defect of syntesis of basal membrane

- - by
- ‘s.v‘

s

proteinuria or renal failure (males)

- pronounced and non-selective proteinuria
= Nephrotic syndrom from first weeks of the life --- renal failure



