PRGN A 19 F& A2FE 2000d

OaEXE [

Pathogenesis of IgA Nephropathy

Chun-Gyoo |hm, M.D.

Department of Internal Medicine, Kyung Hee University Medical Center, Seoul, Korea

IgA NEPHROPATHY

PATHOGENESIS OF IgAN

* How do the IgA mesanglal deposits
evolve and initiate immunopathogenetic
events leading to renal injury ?

1. Familial or genetic influence

2. Dysreguiation of immune response
3. Mucosal immunity

4. Abnormal IgA structure

5. Delayed clearance

€. Polymeric IgA deposition

7. Mesangial injury

Experimental models for IgAN

* IgA circulating immune complex

* Systemic immunization

¢ Oral mucosal immunization

* Viral infection

* Hepatobiliary dysfunction (Clearance defect)
* Spontaneous

GENETIC PREDISPOSITION

» Famillal clustering of IgAN
+ No positive or negative association of HLA
antigens for diagnosis

Genetic influence

* HLA DQw7, DQA1b, DRw12 in sporadic or familial cases
* HLA B12, B27, Bw35, DR1, DR4, DQw7, DR12

* HLA-DQ gene polymorphism in European populations
* Polymorphism of Ig heavy chain switch region

* ACE gene polymorphism (D alieie}

* Vmax/Km ratio of sodiunmithium countertransport

DYSREGULATION OF IgA PRODUCTION
(Hyperrespondiers)

* Circulating igAt-containing immune complex *

* Peripheral igA-bearing lymphocytes  *

* Production of IgA, igG and/or igM by B lymphocytes ¢
* Helper T coll (CD4) 1/ Suppressor T cell (CD8) +

* Serum IgA levels o % of CD4+, CD4SRO* cells

¢ CDM (+) T cells bearing Fc raceptor of IgA (Tad) +

* Cytokines : IL-2, iL-4, IL-5, IL-8, IFNy, TGFBIL4, IL-5, and
TGFp induces the IgA isotype switch.
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T celis and Cytokines

« Tt cell secrete i.-2 and IFNy.
Call-mediated inflammeatory reaction
Phagocytic cell function
-> Proliferative arxd progressive GN

+ Th2 cell secrete .4, IL-5, IL-10 and IL-13.
Synthesis of antibocies
Inbibit several macrophage functions
> Systermic atommunity

Heteroganeity of Th¥/Th2 Cytokine
aqression in igAN

* IgG1 &igG3 codaposit (Th1)

+ Crescentic igAN: Tiv! predominence
- L4 expression
~ Ny exqression

* L4&IL5->Bedls
~Abnonmal glycosylation of IgA

MUCOSAL IMMUNITY

* Pharyngeal washings, tonsiliar calls : More IgA

* Salivary IgA production after immunization with tetanus
towid

om
Dictary antigans: Gluten, bovine albumin
infectious antiger: CWV, herpesvinus,

H parainfiusnzas, adenovirus
* Oral tolerance fallure:

Persistant increased senum igG & igV

+ Experivental igAN induced by oral mucosal
imunization > masangial deposition of immune
comphaes cortaining IgA

Emwenipator SN atof
» Digtary antigens and primery IgoN
Agluten free diet > antigliadin IgAAb ¥
IgAmmure compless ¥
proteinuria v
CoppoRetof

» Exaggurated igA response to mucosal H. pylart

infection inigaN

Bnstola 1999

ABNORMAL IgA1 STRUCTURE

* Reduced tanminal galactomylation of hinge region O-
linked moleties

~Net recognized in the feed-hack rmachanism

-> Augrrented production
— Adfect interactions with receptors and BCM proteins
-> Failure of clearance of IgA1
Mesangial deposition
NaniCaad Torens ot 3
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A SerThr -O- GalNAc
B Ser/Thr-0- GalNAc-81,3- Gal

C  Ser/Thr -0- GalNAc -51, 3- Gal
|
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Sialic acid

D Ser/Thr -O- GalNAc -41, 3- Gal

| |
a6 all

1 I
Siatic acid  Sialic acid

* Decrease of Gal / GalNAC resickes
increase in asialo-Calf, ICANAC residie
Hi atal
* Increased terminal single GalNAC
Fluorophore-assisted carbonic electrophoresis
Allon ot al, ) Am Soc Nephwal 1909
* Circulating immune complesms inighN
IgA1 with galactose-deficient hinge region (antiganic)
and lgG for GalNAC resicue in O-glycan

Tormem ot 2, J Chin invest 1900

* IgA1 self-aggregation &
adhesion activities to ECM protein:
Agglacto, asialo or naleed > native IgA1
=> Nonimmunologic formation of macro. IgAt
Mesangial IgA1 deposition

Keluboatal, J AmSoc Naphrot 1998
Underglycosylation of igAt
Neutral & Jalcilin high affinity fractions
Macramolecular igAt: Jakalin high affinity

Asizalo-Galn, 3GalNAc chain: glarmendaphilic
Hd atal, JAm Soc Nephvol 1900

Increased sialyiation in polyreric IgA,

hinder clearance of pigA,

render pigA, more anlonic

~> sglective glomerular daposition of pighA,
Reduced galactosylation in serum igA and monameric
1gA, but not in pigh,

Leurg et al, JLab Clin Mind 1960

CLEARANCE

MESANGIAL DEPOSITS OF IgA

* Clearance of IgG-coated autologous RBC: prolonged
* Hepatic ramoval of macramolecular igA: nonmal

* Increased FeaR1 occupation by IgAt and

dacreased FooR1 expression in blood phagocytic cells

* Precominently IgAt subdass (from circulation)
* Polymeric igA

* Jchaininsome

* Sacretory corrponert of IgA : Unifonmly negative
* Altemative pethwey of complement and MAC

* lgGorigM 34

* Inmrunogiobulin larmibda light chain
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PROPERTIES OF DEPOSITED IgA

Origin of Deposited IgA

« Antigenstic similarities between the circulating and
the mesangial macromolecular IgA

« Euting IgA fromthe kidney with IgAN : Significant
increase of polymeric IgA peaks

+ Palymeric igA1 has a higher affinity tomesangial cell
than monomeric IgA1

« Monomeric IgA protects glomeruius against polymeric
IgAIC in experimontal IgAN

: Deposited IgA is polymeric IgA1

* Higher proportion of polymeric IgA in secretions
than in serum

+ Higher proportion of plasima calis staining for
polymaric IgA in mucosas than in bone marow

+ Microscopic hematuria shortly after an infection
along a mucosal surface

Suggest systerric origin:

* Increased level of both IgAt and igA-containing
immune complenms in IgAN

 Absence of IgA2 and secretory companent in
mesangial deposit

* igA-positive bone marow cells contain IgAin
dimeric fom

system and BM response:

» Ongoing stimulation at rmucosal surface
> Activation & proliferation of B lymphocyte
> Circudation
< Retum to mucosal sites or localize in BM
< BM plasima osis prociuce igA1 for long term
{vanclany Wl ey A8/ of af. O E5p immaundl, 1908)
* Systervic immunization with tetanus toaxold in IgAN
Increasad IpA production in
bath the systemic and mucosal IgA system
(Layward/.. ot al. Cha immundl immuncpethol. 1969

BM Stem call disorder

« BMtransplantationc NL->ddY mice
Serum|gA levels & Macramolecular IgA 1
Mesangial daposits of IgA&C3 4

- Quulitative & quantitative changes of serumigA are
detenmined at the level of stem cells

» Which types of cells and what factors are defective ?
Induction of tolerance ?

ivasawa et al, 1 1900

Mechanism responsible for mesangial
deposition of IgA

1. Daposited exoganous antigens
2 Intrinsic mesangial antigen
3. Phwsiochemical or immunalogical properties




Factors Influencing igA Deposit
2) Unrelated to the specificity of IgA
- Abnonval ion of ci
1 . ghycosylation of circuiating IgA
) N ) -~ More nagetive charge of IgA
- 48 8 58 kd mesangial components and IgG autob = loAlmpaies comy aed cesrance of
~ Idiotype 1335 with monodional anti-{diotypic Ab immuns complex
~ Polymaric igAt : Higher affinity to mesangial cells
~ lgAfibronactin aggregates attach to collagen
1A Receptors MESANGIAL. INJURY
+ Masangial IgA deposition - Developrment of GN
« IgAFc raceptor (FooR1) £x) Coliac cigease, Hepatotiiiary disease,
« Polymeric ig receptors (pigR) * Co-daposition of IgG or igMartibody response
{Cral tolerance tailure)
* Camplement-madiated injury
=> Anabeance on humen mesanglal cells Co-depositian of C3, properdin withaut C1q 8.C4
Lamngeta JASN 2000 — Activation of the ait " t
CS5b-0 daposition
Codeposition of IgA together with igG or IgM Modiators of mesangial injury
» More progressive course in patients :Gmdarhmm;mmmm "
— Inadequiate suppression of systerric IgG or IgM o ¥es 9

response to persistent mucosal exposure to Ags
« Anti-Thy-1 antibody mediated MsPGN:
Combination of IgA and IgG anti-Thy-1 antibodies
—> Asynergistic increase in albuminuria
—> Pronounced increased matrix expansion

Mersimet 3 19 1990

wrine : IL-1, IL-6, TNFFa, TGFp, PDGF, endothelin
* Neutrophit and monocytes / macrophages ;
Monocyte chemoatiractant protein-1 and its recaptors
Glomerular and irtarstitial LFA-1 exqression
igA aggregates prockioe IL-1, PAF, suparaxide & C3.
|* Mesangial cells :
IGAIC = IL-1, IL-6, PAF, TNF, MCP-1 & supercxide
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Dysregulation of immune response
| Abnomal IgA structure ‘
\
Polymeric IgA1 MCP-1

*/ corrplement
|
Cell proliferation
ECM production

IgA or igG Aggregates
. chuasfulﬁammdw:umadinﬂ . o oA
neutrophil, monocyte/macrophage & mesangial . Y %Py ‘nlapalilau
L * Degroe of conplerment activation
« Stimuiate neutrophil & monocytes to produce e a o
IL-1, PAF, C3 & supercedde. * Local inflasrmatory reaction
« Stimuate mesangial Calls to produce * Local geraration of angictensin i
IL-1, IL-8, PAF, TNF, MCP-1, supercxide & PGE, * Intraglomenuar pressure
Angiotensin §i local hyperactivity in the Relationship between igAN and HSP
progression of IgAN
« Variants of the same process
+ After administration of ACEI : BRPF T FF 1 igAN is HSP nephritis without rash 7
* NFF & %AFF: The two diseases
AN pts with initial renal failure or proteinuria “mmm“mw
> 10AN pts wkh L. rerl ~ alffect the sgme patient at different times.
Other GN - Differert dlinicopathologic entities
Y contre ~ IgAN; chranic slowly progressive glomenular lesion
Coppo st a, Am.J iy Ole 1953 ~ HSP ; an agute disease and nonprogressive
I'Genetic influence ]
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