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I n t r oduc t i on

Despi te in tensive research over  the last  l5  years,che et io logy and pathogenesis

of  vascul i t ides associated wi th ant i -neutrophi l  cytoplasmic ant ibodies is  s t i l l

f a r  f r om unde rs tood .  The  c lose  assoc ia t i on  w i t h  ANCA and  the  c l i n i ca l

observation that rises in the level of these autoantibodies often precede relapses

in d isease act iv i ty  has prompted the hypothesis  that  ANCA are in t imate ly

involved in the pathogenesis of  these vascul i t ic  d isorders.  In  v i t ro s tudies have

provided some c lues wi th regard to the immunopathogenic mechanisms

involved.  Most  important ly , these studies have shown thatANCA are capable

of  act ivat ing neutrophi ls  pret reated (pr imed) wi th low doses of  TNFa leading

to the re lease of  lysosomal  enzymes and the product ion of  react ive oxygen

species.  As such,  ANCA-mediated neutrophi l  act ivat ion may cause t issue

in jury and i t  has indeed been shown thatANCA-act ivated neutrophi ls  adhere

to and induce lys is  of  endothel ia l  ce l ls .Al though these data suggest  thatANCA

are of  pathogenic importance thei r  in  v ivo re levance is  not  c lear .  ln  the present

thesis  several  s tudies are descr ibed in which the pathogenic potent ia l  o fANCA

in rats was explored.

Experimentol onti-MPO ossocioted necrotizing crescentic glomerulonephritis:

the role of complement ond ontibodies.

As  p rev ious l y  desc r i bed ,  expe r imen ta l  an t i -MPO assoc ia ted  nec ro t i z i ng

c rescen t i c  g lomeru loneph r i t i s  (NCGN)  can  be  i nduced  i n  MPO- immun ized

Brown Norway rats by renal  per fus ion of  neutrophi l  lysosomal  enzymes

inc luding MPO and i ts  substrate hydrogen peroxide.  The h is topathological

features of  th is  exper imenta l  model  resemble those observed in human ant i -

MPO associated NCGN and are character ized by a mar l<ed inf lux of  PMNs

and mononuclear  cel ls ,  format ion of  g iant  ce l ls ,  crescent  format ion,  vascul i t is

and pauci ty  of  immune deposi ts  at  the t ime of  fu l l  b lown NCGN. However,  in

the ear ly  phase,  i .e .4 hours and 24 hours af ter  per fus ion,  mar l<ed g lomerular

deposi ts  of  complement  and lgG are observed.  In  chapter  2 we invest igated

the re lat ive contr ibut ions of  ant i -MPO ant ibodies and complement  to the

development  of  NCGN in th is  model .Therefore,ant i -MPO associated NCGN

was induced in MPO-immunized complement  depleted Brown Norway rats

and in naive rats passively  t ransferred wi th ant i -MPO ant ibodies.  l t  was found

that  in  MPO-immunized complement  depleted Brown Norway rats no NCGN

developed suggest ing an essent ia l  ro le for  complement  in  the induct ion phase

of  th is  model .  l t  is  l<nown that  act ivat ion of  the complement  cascade leads to

the re lease of  chemotact ic  factors which cause the recru i tment  of  neutrophi ls .
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Thus, deplet ion of complement may have attenuated neutrophi l  inf lux thereby
inhibi t ing the inf lammatory response and prevent ing the developmenr of
NCGN. In rats passively transferred with anti-MPO antibodies derived from
MPO-immunized rats necrosis of the glomerular capi l lary wal l  was observed
at 4 days after perfusion. However, severe lesions such as crescent formation
and vascul i t is did not develop. These results suggest that renal lesions in
experimental  ant i -MPO associated NCGN are only part ly mediated by the
ant i-MPO ant ibodies and indirecdy suggest that T-cel l  mediated mechanisms
are involved as wel l .  Further studies are needed to clar i fy the role of T:cel ls in
the development of experimental  ant i -MPO associated NCGN.These may
include T-cel l  deplet ion studies and the transfer of MPO-specif ic T-cel ls to
non-immunized rats.

Expression of eNOS, iNOS ond, peroxynitrite-modified proteins in experimentol
onti-MPO ossocioted necrotizing crescentic glom eruloneph ritis.
One of the characteristic histopathological features of the experimental mo-
del of  ant i -MPO associated NCGN is marl<ed glomerular and interst i t ia l
inf i l t rates of neutrophi ls and monocytes. These inf lammatory cel ls may
contr ibute to t issue inlury by the release of proteolyt ic enzymes and the
production of reactive oxygen species (ROS) such as superoxide anions and
hydroxyl radicals. Besides ROS, activated neutrophils and monocytes have
been shown to produce NO radicals through an enzyme l<nown as inducible
nitr ic oxide synthase ( iNOS) which is expressed in these cel ls upon st imulat ion
with several inflammatory cytokines. lt has been recognized that NO radicals
may contribute to tissue injury especially through their reaction with superoxide
anions which leads to the formation of peroxynitrite. Peroxynitrice is a very
react ive oxidant which can induce l ip id peroxidat ion and modif ies proteins by
nitration of tyrosine residues (nitrotyrosine) causing loss of structure and
function of these proteins. Nitric oxide radicals are also produced by endothelial
cells through a constitutively expressed enzyme l<nown as endothelial NOS
(eNOS). NO radicals generated by eNOS are physiological ly important and
play a role in maintaining basal vascular tone. ln addit ion, NO-radicals inhibi t
platelet aggregation and platelet and leul<ocyte adhesion to the endothelium.
These anti-inflammatory properties have mainly been attributed to eNOS
derived NO radicals.Thus, in inf lammatory condit ions NO radical  product ion
may have beneficial as well as harmful effects possibly depending on the NOS
isoform generat ing the NO radicals.  In chapter 3, the expression of eNOS
and iNOS in conjunction with platelet aggregation,leul<ocyte influx , superoxide
anion production and nitrotyrosine formation was studied in the experimental
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model of anti-MPO associated NCGN. At 24 hours after oerfusion of the
neutrophil lysosomal extract and hydrogen peroxide a marked decrease was
found in the expression of eNOS in glomerular capi l lar ies and interst i t ia l  blood
vessels which was associated with massive aggregation of platelets. At later
time points, eNOS expression was completely absent in severely damaged
glomerul i  associated with a marked inf lux of inf lammatory cel ls.  Al though
expression of |NOS was observed in neutrophi ls and monocytes at al l  t ime
points, these cells were most abundantly present at 4 days after perfusion and
were predominant ly located in the glomerul i .  This peak in |NOS expression
coincided with the peak of superoxide anion producing cel ls.  In addit ion, large
numbers of nitrotyrosine positive cells were observed which, by double labeling
experiments,were found to express iNOS and to produce superoxide anions.
Taken together,these results are compatible with a protective role for eNOS
derived NO radicals whereas NO radical production by iNOS may contribute
to t issue injury through the react ion with superoxide radicals and the
subsequent formation of peroxynitrite. However, to prove this suggested
differential role for NO radicals further studies are needed in which the NO
radical  product ion by ei ther eNOS or iNOS is inhibi ted. In this respect,
in te res t ing  in fo rmat ion  cou ld  be  der ived  f rom exper iments  in  wh ich
experimental  ant i -MPO associated NCGN is induced in iNOS and eNOS
knock-out mice both of which have recently been developed.

Anti-myeloperoxidose ossocioted /ung diseose; on onimol model.
In ANCA-associated vascul i t ides the lungs are a common target.  A simi lar
pathogenic mechanism may underl ie the occurrence of disease manifestat ions
in both kidneys and lungs.To test this hypothesis, experiments were performed
in which, in analogy to the experimental model of anti-MPO associated NCGN,
the left lungs of MPO- and control immunized Brown Norway rats were
perfused with a neutrophil lysosomal enzyme extract consisting of proteolytic
enzymes and MPO.As described in chapter 4, severe inf lammatory lesions
developed in the lef t  lung of MPO-immunized rats upon perfusion of the
neutrophil lysosomal extract characterized by pulmonary capillaritis sometimes
accompanied by alveolar hemorrhage, marked inf lux of neutrophi ls and
monocytes and, the presence of mult inucleated giant cel ls.  Al though less
extensive, inflammatory lesions were also observed in left lungs of control
immunized rats with simi lar character ist ics as those found in MPO-immunized
rats. These results suggest a direct toxic effect of the neutrophil lysosomal
extract inducing pulmonary inf lammation which in the presence of ant i -MPO
antibodies may become more severe. A remarl<able f inding in these studies
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Systemic iniection of products of octivoted neutrophils leods to necrotizing vosculitisin the lungs ond gut.
In systemic ANcA-associated vascuritides the respiratory tract, the rungs, andthe kidneys are the.principal target organs. However, disease manifestationscan be observed in virtuaily uny oigun irltne uoay.the pathogenic mechanismsunderlying the deveropment of vascuritis may be simirar, irïespective of theorgan invorved. In chapter 5, we hypothesized that release of products ofact ivated neutrophirs in the presence of an ant i-Mpo directed immune_res-ponse leads to systemic vasculitis.To test this hypothesis,a neutrophir rysosomalenzyme extract and Hro, were systemicaty injected via the jugurar vein inMPo-immunized BrowÀ Norway ,.ats and severar organs were examined forthe presence of inframmatory and vascuritic resions.Át 7 and r4 days afterinjection, patchy inflammatory lesions were observed in the lungs of Mpo-immunized rats '  These resions were associated with vascuri t is,  granuromaformation, scattered murtinucreated giant ceils, and foci of arveorar hemorrhagewhereas at l4 days earry signs of fibrosis were observed. In addition to thelungs,a prominent reukocytocrastic vascuritis had deveroped in the smail intestineof MPo-immunized rats. characterized by fibrinoid necrosis of vesser wailsand an extensive neutrophiric infirtrate. No inframmatory changes were foundin the other organs studied (heart, river, spreen, and *idneys) nor in any organof control immunized rats. These resurts indicate that the deveropment ofvascuri t is in the rungs and gut is dependent on the rerease of products ofact ivated neutrophirs in the presence of an ant i-Mpo response.Arthough i t  isnot clear why vascuri t ic resions in these studies were conf ined to the Iungs andgur' we specurate that the susceptibility of these organs to bacterial infectionsmight have played a rote.



Autoontibodies to myeloperoxidose oggrovote mild anti-glomerulor-bosement-
membrone-medioted glomerulor injury.
The exper imenta l  model  of  ant i -MPO associated NCGN together  wi th the
exper imenta l  models descr ibed in chapters 4 and 5 suggest  that  ant i -MPO
ant ibodies are involved in the development  of  vascular  in jury in  ant i -MPO
associated vascul i t ic  d isorders.  However,  a major  drawbacl< of  these models is
the use of  hetero logous (human) MPO and the necessi ty  to in fuse or  per fuse

hetero logous (human) neutrophi l  lysosomal  enzymes.Therefore,  these models
can not  be regarded as genuine auoimmune models for  ant i -MPO associated
vascul i t is .  However,  upon immunizat ion wi th human MPO Brown Norway
rats develop ant ibodies to human MPO which cross-react  wi th rat  MPO. In

chapter ó, we investigated the pathogenic potential of these autologous
ant i -MPO ant ibodies by evaluat ing the course of  mi ld ant i -g lomerular-base-
ment-membrane (GBM) mediated g lomerular  in jury in  MPO-immunized Brown
Norway  ra t s .  M i l d  an t i -GBM d i sease  was  i nduced  i n  con t ro l  and  MPO-
immunized rats by in t ravenous in ject ion of  a subnephr i togenic dose of  rabbi t -
ant i  GBM ant ibodies.  In  contro l  immunized rats,  th is  led to the development

of  mi ld g lomerular  in jury ref lected by the occurrence of  a s l ight  prote inur ia
and a moderate in f lux of  monocytes at  l0  days af ter  ant i -GBM ant ibody
adminis t rat ion.  In  contrast ,  severe g lomerulonephr i t is  developed in MPO-
immunized rats characterized by the early occurrence of hematuria and marl<ed
p ro te inu r i a  a t  day  l 0  a f t e r  adm in i s t ra t i on  o f  t he  an t i -GBM an t i bod ies .
Histopathological ly ,  crescent  format ion and f ibr inoid necrosis  of  capi l lary loops
associated wi th massive g lomerular  deposi t ion of  f ibr in  were found at  day 10.
In the in terst i t ium, tubular  necrosis  and atrophy,  and a mar l<ed mononuclear
inf lammatory in f i l t ra te were observed.  These studies demonstrate that
autoantibodies directed against MPO are able to aggravate mild anti-GBM
disease and suggest that anti-MPO antibodies may be a pathogenic factor in
render ing mi ld g lomerular  in jury in to c l in ica l ly  over t  d isease a l though the exact
under ly ing mechanisms are not  l<nown. However,  consider ing the abi l i ty  of
human ant i -MPO ant ibodies to act ivate pr imed neutrophi ls  and monocytes in
v i t ro,one might  speculate that  s imi lar  pathogenic mechanisms are operat ive in
th is  model .This would suggest  that  the mi ld g lomerular  in f lammat ion induced
by the ant i -GBM ant ibodies is  ampl i f ied by the auto logous ant i -MPO ant ibodies
through act ivat ion of  (pr imed) neutrophi ls  and/or  monocytes.
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Recombinont Proteinose 3 (Wegener's outoontigen) expressed in Pichia pastoris is

functionolly octive ond recognized by potient sero.
Proteinase 3 (Pr3) has been recognized as the maior target antigen of ANCA
inWG. For diagnost ic and research purposes large amounts of highly puri f ied
Pr3 are needed. Convent ional methods to puri fy Pr3 from neutrophi ls are
laborious and require large amounts of blood with relat ively low yields.
Therefore,we produced a recombinant form of Pr3 and explored whether i t
could be used for the detect ion of Pr3-ANCA inWG Datients as descr ibed in
chapter T.Early studies attempting to produce recombinant Pr3 in bacter ia,
insect or mammalian cel ls showed that the expression cloning of Pr3 is often
accompanied by the loss of enzyme act iv i ty and epitopes react ive with WG
sera .  There fore ,  we employed an  induc ib le  express ion  sys tem in  the
methylotrophic yeast Pichio postoris which, when grown on methano/ as che
soíe carbon source, produces íarge amounts of che Índucibíe aÍcohoÍ oxidase
| (AOXl) gene product.  Here,the strong inducible AOXl promoter was used
to dr ive the expression of Pr3.A transfer vector was made that introduced
the human Pr3 gene together with a 6-histidine tag into Pichio postoris to
construct a recombinant that secreted Pr3 into the medium and which could
be isolated by affinity chromatography. Using the Pichio postoris expression
cloning system, a recombinant form of Pr3 (rpPr3) was secreted into the
medium wh ich  cou ld  be  iso la ted  by  immobi l i zed  meta l  che la te  a f f in i t y
chromatography and yielded 6l3 t  l r22 pg rpPr3 per l i ter induced culture
supernatant.  By gel electrophoresis,  rpPr3 migrated as a 32 kD protein. By
western blot and catching ELISA, rpPr3 was recognized by a polyclonal ant i -
body and a monoclonaí ancibody raÍsed agaínst natÍve human Pr3. rpPr3 was
also found to be proteolytically active since it converted the synthetic substrate
N-methoxysuccinyl-Ala-Ala-Pro-Val-p-ni troani l ide. Furthermore, 7 out of  l0
sera íromWG pat ients recognized rpPr3 in a catching ELISA system but only
one of them reacted with rpPr3 directly coated to ELISA plates.These results
suggest that the folding of rpPr3 approaches that of native human Pr3. However,
since not al l  sera formWG pat ients recognized rpPr3 i t  cannot replace nat ive
human Pr3 for diagnost ic purposes at this stage. Studies are in progress to
increase the yield of rpPr3 and i ts immunological  react iv i ty withWG sera.

E/ostose,but notproteinose 3 (Pr3),induces proteinurio ossocioted wrth /oss of glomerulor
bosement membrone heporan sulfate ofter in vivo renol perfusion in rots.
Proteinase 3 (Pr3) and elastase are cationic neutral serine proteinases localized
ín the azur-oplril ic granules of polymorphonuclear- cells (PMN) arrd lysosomes
of monocytes. lt has long been recognized that release of these enzymes from



act ivated PMNs and monocytes may contr ibute to t issue in jury through thei r
proteolytic activity. ln vitro studies have indeed shown that Pr3 and elastase
are capable of  degrading several  const i tuents of  the extracel lu lar  matr ix  and
in vivo elastase induces proceinuria upon renal perfusion in rats. However,

unli l<e elastase, l i tt le is l<nown about the in vivo effects of Pr3. ln chapter 8,

we invest igated whether  Pr3, l i l<e e lastase,  induces prote inur ia af ter  per fus ion

of  the le f t  l< idney in  Brown Norway rats.  As previously  shown by other
invest igators,  we found that  e lastase induced a dose-dependent  prote inur ia

as measured at 24 hours after renal perfusion of the active enzyme. Since
inact ivated,  but  equal ly  cat ionic ,  e lastase d id not  induce prote inur ia,  i t  was

concluded that  the induct ion of  prote inur ia is  dependent  on the proteolyt ic

act iv i ty  of  the enzyme. Histopathological ly ,  no morphological  abnormal i t ies
such as d isrupt ion of  the g lomerular  basement  membrane or  in f lux of  PMNs

or monocytes were found. However, by immunohistology it was observed
that  e lastase induced prote inur ia was associated wi th a st rong decrease in the
intraglomerular expression of heparan sulfate proteoglycans (HSPG). Especially,
the expression of the heparan sulfate glycosaminoglycan chains of HSPG was
found to be great ly  reduced.  These resul ts  suggest  that  e lastase- induced
prote inur ia is  mediated by the proteolyt ic  c leavage of  HSPG since these
extracel lu lar  matr ix  comDonents are considered to be the main determinants
for the charge-dependent permeabil it iy of the glomerular capil lary wall, primarily

due to thei r  negat ive ly  charged g lycosaminoglycan chains.  In  contrast  to

elastase, renal perfusion of proteinase 3 with equal proteolytic activity did
not  induce prote inur ia and d id not  reduce the in t raglomerular  expression
HSPG. In v i t ro s tudies showed that ,  in  compar ison wi th e lastase,  Pr3 b inds to
a lesser  extent  to  HSPG-coated ELISA plates but  is  capable of  degrading
HSPG. From these studies i t  was concluded that  the inabi l l i ty  of  Pr3 to induce
proteinuria relates to its weal<er binding to the GBM due to its lower isoelectric
point (9. I for Pr3 versus > | | for elastase).Tal<en together,these results indicate

that proteolytic cleavage of HSPG by elastase is a contributing factor in PMN-

mediated g lomerular  in lury and suggest  a minor  ro le for  Pr3.

Concluding remorks:Animol models of onti-neutrophil crgoplosmic ontibody ossocicted
voscu/itis

In chapter  9, the in ternat ional  l i terature concerning animal  models ofANCA-
associated vascul i t is ,  inc luding some of  the models descr ibed in these thesis ,
was reviewed in the context of in vitro studies and observations in patients

concerning the pathogenic potent ia l  o f  ANCA. l t  was concluded that , thus far ,
none of  the models descr ibed prove thatANCA are pathogenic. In addi t ion,
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none of the models completefy mirrors human ANCA-associated vascul i t is.
Perhaps the most important observat ion in these animal models of ANCA-
associated vasculitis is thatANCA in itself are not pathogenic since the presence
of these autoant ibodies alone does not result  in vascular injury.  Addit ional
factors, inducing pr iming or act ivat ion of neutrophi ls and/or monocytes, are
needed initially after which the inflammatory response may be amplified by
ANCA. In this respect, the in yiyo models do mirror the situation in man in
which high levels ofANCA can be present without any signs of disease activicy.
Thus,future studies should be aimed at elucidating these initial factors triggering
ANCA-associated vasculitis.

Future perspectives:Where do we go from here?

Since the discovery of ANCA as a group of autoantibodies associated with
idiopathic systemic vascul i t ides, the quest ion has been raised whether these
autoantibodies are involved in the pathogenesis of their associated diseases.
Following, a vast number of studies have been performed to investigate the
pathogenic potent ial  of  ANCA.As described in the general  introduct ion, rhese
studies have indicated that autoantibody (ANCA)-mediated, (T) cell-mediated
mechanisms, infect ion related mechanisms or combinat ions thereof may be
involved in the development of ANCA-associated disorders but , thusfar, the
primary, initiating factor that causes ANCA-associated vasculitis has not been
ident i í ied. Al though i t  is general ly assumed that ANCA play a role in the
pathophysiology ofANCA-associated vasculitis, several arguments can be given
which plea against this content ion. First ,  the associat ion between ANCA and
certain forms of id iopathic vascul i t is is not absolute.r-a Even in WG, cases have
been described with biopsy provenWG but without the presence ofANCA in
the serum. Second, high levels of ANCA can be present in pat ients without
any signs of disease activity.r-4The animal studies onANCA-associated vasculitis
described seem to confirm this observation by showing that the mere presence
ofANCA is not suff ic ient to induce vascul i t iss '6 Based on the aforementioned
arguments, it may be suggested that ANCA are not directly involved in the
pathophysiology of their associated diseases but are just a diagnostically helpful
epiphenomenon. However,  al though ANCA are probably not the ini t iat ing
factor of vasculitis,the in yitro studies and the animal studies concerningANCA-
associated vasculitic disorders reported sofar, strongly suggest that ANCA
are involved in the effector phase of their associated disease and can amplify
the inf lammatory response through several  mechanisms.Therefore, ic seems

Ints

ri ly

to
l i d

cn

to
r8

l a

e



í ï ;
é*,;

4 ï 1

é",J

fs
.":*

$,*Ë

justified to further study the pathogenic potential of ANCA. In this respect, it
is interesting to note that recent studies inWG patients have shown that not
only quantitative changes but also qualitative changes in anti-Pr3 antibodies
are related to disease activity in WG. lt was demonstrated that especially
changes in the levels of lgG3-anti-Pr3 antibodies are related to disease activity
in WG.7 Moreover, a positive correlation was found between the relative level
of lgG3-ant i-Pr3 ant ibodies and the capacity of sera to act ivate pr imed
neutrophils in vitro.s In addition, earlier studies have shown that the functional
capacity of anti-Pr3 antibodies to interfere with the irreversible inactivation of
Pr3 by its natural inhibitor al-anti-trypsin, correlated with disease activity
rather than the anti-Pr3 antibody titer.e'r0Together,these studies indicate that
in the course of the disease anti-Pr3 antibodies may recognize different epitopes
on their target antigen, some of which are pathogenic and some are not.Thus,
recently, we have started to characterize the different epitopes on Pr3
recognized by anti-Pr3 antibodies in the course of the disease. Similar studies
are being performed by others with regard to the epitope specifities of anti-
MPO ant ibodies.rr  In addit ion to autoant ibody-mediated mechanisms, the
contribution of (T)cell-mediated mechanims in the pathophyiology ofANCA-
associated vasculitides needs further investigation. As mentioned in the general
introduction, indirect evidence exists suggesting an important pathogenic role
forT-cells in these diseases including the presence of large numbers of T-cells
in vascular lesions and elevated levels ofïcell activation markers (e.g. soluble
f L-2 receptor levels) in patients with active disease.r2-raSo far, in vitro studies
attempting to identify T-cells autoreactive for the known ANCA-antigens Pr3
and MPO have not provided convincing evidence for the presence of such T-
cells.rs-r7 However,the results of these studies may have been biased by the
use of peripheral blood lymphocytes.Therefore,an alternative approach might
be to useT:cel ls der ived from lesional t issue.Although such studies wi l l  be
technically demanding they could throw some light on the pathogenic role of
T-cells in ANCA-associated vasculitis.
The link between infections and ANCA-associated vasculitis is well established
now. Infections often precede relapses of disease activity and antibacterial
t reatment can reduce the incidence of disease exacerbat ions in \  y 'G.r8-21

Infectious agents may contribute toANCA-associated vasculitis through several
mechanisms. Infect ions may induce the product ion of pro- inf lammatory
cytokines such asTNFa and lL- lB thereby creating the environment in which
ANCA-mediated neutrophil and monocyte activation can occur. Also, bacterial
components may act as superantigens inducing autoreactive B-cells to pro-
duce ANCA.
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Although ANCA are closely associated with a range of primary vasculitides,
it has become increasingly recognized thatANCA are not specific for vasculitic
syndromes but can also be detected in a number of non-vascul i t ic diseases.22
Most  o f  these d iseases  are  in f lammatory  o r  in fec t ion- re la ted  such as
inflammatory bowel disease and cystic fibrosis.22ANCA in these diseases are
usual ly not directed against MPO and Pr3. Instead, a number of proteins have
been ident i f ied as novel ANCA ant igens including bacter ic idal /permeabi l i ty-
increasing protein (BPl), lactoferrin and defensins.2s lt is interesting to note
tha t  the  major i t y  o f  ANCA ant igens  are  essent ia l  components  o f  the
microbicidal  act iv i ty of neutrophi ls.  This has led to the hypothesis that
autoimmunity directed against neutrophi l ic const i tuents ini t ia l ly develops in
an inflammatory environment and may be driven by microbial agents possibly
by forming complexes with these neutrophi l ic components.2s ln this theory,
activation of the immune response directed against the infectious agent may
also induce an autoimmune response against the neutrophi l ic const i tuents.
This interesting hypothesis further supports the involvement of infections in
ANCA-associated diseases but clearly needs further investigation in particular
focused on the underlying infectious agents and their interaction with ANCA
antigens.
An essential step in proving thatANCA are of pathogenic importance in their
associated diseases is the development of an animal model which closely mimics
the clinical and histopathological features of its human counterpart. Although
the animal models for ANCA-associated vascul i t is descr ibed thusfar can be
useful in the study of certain aspects of the inflammatory process, all have
some major drawbacl<s. Recently, experiments have started that focus on the
role of Stophylococcus oureus in the development ofWG.As part of this pro-
ject, in vivo studies will be performed in which the effects of Stophylococcus
oureus on the development of ANCA-associated glomerulonephri t is wi l l  be
explored. Hopefully, these studies will provide more evidence for the in vivo
pathogenic potential of ANCA and the role of infections in ANCA-associated
vascu l i t is.


