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SUMMARY

The major subtypes of anti-neutrophil cytoplasmic antibodies (ANCA) detected by indirect immuno-
fluorescence assay (IFA) are P-ANCA and C-ANCA. In patients with vasculitis, myeloperoxidase
(MPO) is the major P-ANCA antigen and proteinase 3 (PR3) is the major C-ANCA antigen. BPI and
azurocidin, which are also called 57-kD cationic antimicrobial protein (CAP 57) and 37-kD cationic
antimicrobial protein (CAP 37), respectively, have been proposed as less frequent target antigens for
C-ANCA and P-ANCA. In patients with renal disease, we determined the frequency of antibodies
against BPI and azurocidin. By IFA on alcohol-fixed neutrophils, monoclonal and polyclonal anti-BPI
antibodies produced a C-ANCA pattern, whereas rabbit anti-azurocidin antibody produced a P-ANCA
pattern. By ELISA, sera from 229 P-ANCA-positive patients, 99 C-ANCA-positive patients and 48
ANCA-negative (by IFA) patients with renal biopsies were tested for reactivity with recombinant
human BPI and purified human azurocidin. Of these ser&% 0f P-ANCA, 303% of C-ANCA and

20-8% of IFA-ANCA-negative sera were positive for anti-BPI; and% of P-ANCA, 30% of C-ANCA

and 83% of IFA-ANCA-negative sera were positive for anti-azurocidin. There was no statistical
difference in frequency of anti-BPI between pauci-immune necrotizing and crescentic glomerulone-
phritis (NCGN) and other glomerular disease (OGD), and there was a lower frequency of anti-
azurocidin in NCGN samples than in OGD samples. By Western blot, anti-BPI-positive sera reacted
with a 57-kD BPI band and anti-azurocidin-positive sera with a 29-kD azurocidin band. In conclusion,
there is a low frequency of anti-BPI and anti-azurocidin antibodies in ANCA-positive patient sera;
however, this does not correlate with NCGN, which is a marker for ANCA-associated small vessel
vasculitis, and a similar positivity is found in IFA-ANCA-negative patients with renal disease.
Therefore, serologic detection of anti-BPI and anti-azurocidin is not diagnostically specific in patients
with renal disease.
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INTRODUCTION more specific immunochemical assays, such as Western blot and
enzyme immunoassays. In patients with vasculitis, P-~ANCA most

The serologic association of anti-neutrophil cytoplasmic antl-Often have specificity for myeloperoxidase (MPO) [3-5], although

bodies (ANCA) with systemic small vessel vasculitis, including minor ificiti h as for elast 51 have been described
Wegener's granulomatosis (WG), microscopic polyangiitis and or specilicities, such as for eastase [.]’ ave been described.
Churg—Strauss syndrome, and with pauci-immune necrotizingThe major specificity for C-ANCA is proteinase 3 (PR3) [5-9].

' It was recently reported that BPI, also named 57-kD cationic

and crescentic glomerulonephritis (NCGN) is well established .~ . . : .
N . e antimicrobial protein (CAP 57) [10], and azurocidin, also termed
[1-5]. The two major subtypes of ANCA thatt can be dIStIrIQ’UIShed37-kD cationic antimicrobial protein (CAP 37) [10], are ANCA

by indirect immunofluorescence assay (IFA) are C-ANCA thatgntigens in vasculitis [11,12]
roduce a cytoplasmic staining pattern and P-ANCA that produc . e . .
P ylop gp b In this study we report the frequency of anti-BPI and anti-

a perinuclear staining pattern of alcohol-fixed neutrophils [3]'azurocidin in patients with renal disease, and find that anti-BPI and
Several antigen specificities for ANCA have been elucidated by ™ " . . ) ' )
9 P yant|-azur00|d|n, unlike anti-MPO and anti-PR3, do not correlate

with the presence of pauci-immune NCGN, which is a marker for

Correspondence: Jia Jin Yang MD, Division of Nephrology, UNC Small vessel vasculitis. A similar frequency of positivity was found
School of Medicine, 3034 Old Clinic Bldg. CB no. 7155, Chapel Hill, in patients with renal disease who were ANCA-positive or ANCA-

NC 27599-7155, USA. negative by IFA.
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PATIENTS AND METHODS were detected by indirect IFA using commercially prepared slides
coated with alcohol-fixed human PMN (INOVA Diagnostics Inc.,

Patients
i " . . ) _San Diego, CA) and 1:320 diluted dichlorotriazinylamino fluores-
P-ANCA-positive serum samples in 229 patients, C-ANCA cein (DTAF)-conjugated goat anti-human 1gG (H+L), 1:200

positive serum samples in 99 patients, and IFA-ANCA-negative . ) -
: . . . . iluted DTAF-conjugated goat anti-mouse 19G +IgM (H+L) or
serum samples in 48 patients were obtained from the University 0?:100 dilited DTAF-conjugated goat anti-rabbit IgG (H +L)

North Carolina Nephropathology Laboratory. ANCA pattern was
defined by indirect IFA on alcohol-fixed normal human neutrophils(‘]aCkson Immunoresearch Labs Inc., West Grove, PA) as the
secondary antibody.

as substrate [3]. All 376 patients had a renal biopsy and the
morphologic diagnosis was defined by examination of renal
biopsy specimens with light, immunofluorescence, and electrorf he ELISA procedure

microscopy. NCGN was defined as glomerulonephritis with necro- ~ The anti-BPI ELISA procedureMicrotitre plates (Costar,
sis and crescent formation by light microscopy, less than 2 (on 4&ambridge, MA) were coated overnight with 1@0recombinant
scale of 0—4) glomerular staining for immunoglobulin by immuno- BPI per well at a protein concentration of4Q.g/ml in O1lm
fluorescence microscopy, and no glomerular immune complexsodium carbonate buffer pH-@ or coated with D ug/ml
type electron dense deposits by electron microscopy. All othepurified human BPI in PBS 1Q@d/well. Wells were coated
patterns of glomerular disease were designated other glomeruldith 0-5% heat-inactivated goat serum (Sigma, St Louis, MO)
disease (OGD). Of the 229 P-ANCA patients, 90 had NCGN (within PBS acting as antigen-free negative control. The plates were
or without systemic small vessel vasculitis) and the other 139 hadlocked with 05% heat-inactivated goat serum in PBS contain-

OGD. Of the 99 C-ANCA patients, 78 had NCGN and the other 21ing 0:05% Tween 20 and then incubated with patient sera diluted
had OGD. All IFA-ANCA-negative patients had OGD. 1:100 in blocking buffer. Bound antibodies were detected with

an alkaline phosphatase-conjugated affinity-purified goat anti-
human IgA+1gG +IgM (H+L) (Jackson) in blocking buffer and

Human polymorphonuclear leucocytes (PMN) were obtained fronfi€Veloped with phosphatase substrate tablets (Sigma) in diethano-
leukaemic human donors [13]. PMN were suspended in cavitation@Mine buffer. Optical density (OD) was read at 405nm and the
buffer with phenylmethanesulfonyl fluoride (PMSF), cavitated andres_ults were calculated from the OD value on antigen wells minus
centrifuged [11]. The pellet containing the granule fraction Wasantlgen-free wells. Assay results were expressed as a percentage

extracted and sonicated ir2a sodium acetate buffer pH@and of a standard positive control value. Fifty healthy control sera
then centrifuged [13]. The supernatant fluid contained granuld’om blood bank donors were used to establish a reference range
protein. for the anti-BPI assay. A positive result on ELISA was defined as

The granule protein was chromatographed on fast performanc@ Valué greater than the mean+3 s.d. of a healthy control
liquid chromatography (FPLC) Mono S cation exchange cqumn,pOpU|at'°n'_ . .
HR 5/5 (Pharmacia, Uppsala, Sweden). The bound proteins were The anti-azurocidin ELISA procedurelates were coated with

eluted with a gradient from-05u to 1-8m NaCl in 005u sodium purified human azurocidin at a protein concen.tration p§Anl in
acetate buffer pH @ at a flow rate of 1 ml/min. A single peak PBS 10Qul/well. All other steps were as described above.

between @wm and 10m NaCl contained BPI and azurocidin as The anti-PR3 ELISA proceduréinti-PR3 antibodies were

determined by anti-BPI and anti-azurocidin ELISA. The fractions Measured by anti-PR3 ELISA Kit (Progen Biotechnik GmbH,

of this peak were pooled, concentrated and applied to a FPLdﬂeidererg, Germany). The activity of anti-PR3 antibodies in
Superose 12 gel filtration column, HR 16/50 at a volume of 1m|.patient sera was obtained from a standard curve and expressed as

The protein was eluted with®wm sodium acetate buffer pH@lat a U/ml. . .
flow rate 03 ml/min [14]. The first peak was BPI and the second 1€ anti-MPO ELISA procedurePlates were coated with

peak was azurocidin documented by SDS—PAGE electrophoresig,omme_rCiaI MPO (Cglbiochem, I__a Jolla, CA) at a protein con-
ELISA, Western blot and amino acid sequence. centration of 1Q:g/ml in 0-05m sodium acetate,-Om NaCl buffer

pH 6:0. All other steps were the same as anti-BPI ELISA.

Purification of BPI and azurocidin

Recombinant BPI, anti-BPI antibodies and anti-azurocidin )

antibodies Western blot analysis

Recombinant BPI from Chinese hamster ovary cells and rabbitn Order to confirm the results of ELISA according to a different
anti-BPI antibody were a generous gift from Dr Randy Scott andmethod, anti-BPI or anti-azurocidin-positive serum samples were
Dr Craig G. Wilde (INCYTE Pharmaceuticals, Inc., Palo Alto, @nalysed by Western blot. Purified or recombinant BPI, or purified
CA). Anti-BPI MoAbs that were thoroughly characterized [14] @zurocidin were subjected to SDS gel electrophoresis and trans-
were kindly provided by Dr H. Anne Pereira and Dr John K. ferred onto nitrocellulose membranes (Schleicher & Schuell,
Spitzangel (Department of Microbiology and Immunology, Emory Keene, NH). The membrane strips were b_|°Ck‘?d with 5% non-fat
University, Atlanta, GA). Rabbit anti-azurocidin sera were dry mllk, |ncubat§d in a 1:40 dilution of patients’ sera. A 1:.10 000
obtained from New Zealand White rabbit immunized with dilution of alkaline phosphatase-conjugated goat anti-human
150ug purified human azurocidin emulsified with TiTerMax 19G+IgM+IgA (H+L) (Jackson) was added and the reaction
(CytRx, Inc., Norcross, GA). The anti-azurocidin antibody was Was déveloped with an alkaline phosphatase substrate kit (BioRad,
detectable by ELISA and Western blot. Hercules, CA).

Indirect immunofluorescence microscopy assay Statistical analysis
The reaction patterns of patient serum samples, monoclonal an@tatistical analyses were performed using a continuity adjusted
polyclonal anti-BPI antibodies, and rabbit anti-azurocidin antibodytest and & value of <0-05 was considered significant.
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Fig. 1.In a, b and c, standard molecular markers are shown in lane 1. (a) SDS—PAGE. Purified BPI (lane 2) and recombinant BPI (lane 3) produced a 57-kD
band, and purified azurocidin (lane 4) a 29-kD band in SDS—PAGE stained by coomassie. (b) Western blot. Regardless of whether using purified BPI (lanes 4
and 6) or recombinant BPI (lanes 5 and 7) as antigen, a 57-kD band is observed with anti-BPI-positive sera (lanes 4 and 5, patient 1; lanes 6 and 7, patient 2)
Using purified BPI as antigen, monoclonal (lane 2) and polyclonal (lane 3) anti-BPI antibody, two anti-BPI-positive and IFA-ANCA-negative sera (lanes 8
and 9) and four anti-BPI-positive and IFA-ANCA-positive sera (lanes 10-13) react with a 57-kD band, whereas anti-PR3-positive serum (lane 14) and
normal human serum (lane 15) do not. (c) Western blot. Using purified azurocidin as antigen, rabbit anti-azurocidin serum (lane 2), two anti-azurocidin-
positive and IFA-ANCA-negative sera (lanes 3 and 4) and two anti-azurocidin-positive and IFA-ANCA-positive sera (lanes 5 and 6) react with a 29-kD band,
whereas normal human serum (lanes 7 and 8) does not.

LW |
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-

ELISA
RESULTS Sera from 99 C-ANCA, 229 P-ANCA and 48 IFA-ANCA-negative
Purity of BPI and idi renal biopsy patients were tested for reactivity with recombinant
urity of B and azurocidin BPI, purified azurocidin, PR3 and MPO by ELISA (Table 1). The

The purity of BPI and azurocidin were documented as fOHOWS'C-ANCA sera were also tested with purified BPI. Of the 99 C-
Purified BPI produced a 57-kD band and purified azurocid_inANCA sera, 20 sera (22%) were positive for both anti-BPI and
produced a 29-kD band on SDS—-PAGE under non.-r.educm%nti_PR& 10 sera (10%) positive for anti-BPI alone, 51 sera
condlthns (Fig. 1a). By Western blot analysis using purified BPI 51:5%) positive for anti-PR3 alone and 18 sera-228) negative

as antigen, a 57.'kD band_ was opserved W'th mono_c_lonator both anti-BPI and anti-PR3. Among the 229 P-ANCA sera, 21
or polyglonal aqtl-BPI antibody (Fig. 1b). Using purn‘led sera (92%) were positive for both anti-BPI and anti-MPO, 19 sera
azurocidin as antigen, a 29-kD band was observed with rabblfs_g%) positive for anti-BPI alone, 107 sera (#%) positive for
anti-azurocidin antibody (Fig. 1¢). As demonstrated by ELISA, anti-MPO alone and 82 sera (-85/;) negative for both anti-BPI
purified BPI reacted with monoclonal or polyclonal anti-BPI and anti-MPO. The relatively low frequencies of anti-PR3 posi-
antibody, purified azurocidin reacted with rabbit anti-azurocidin-tivity in C-ANCA sera and of anti-MPO positivity in P-ANCA sera

positive serum, and neither BPI nor azurocidin contained Mpo‘resulted from selection of a disproportionate number of anti-PR3

PR3, elastase, cathepsin G, lactoferrin or lysozyme based o . ) . . . o -
reactivity with specific monoclonal or polyclonal antibodies. The &hd ant-MPO negative samples in hopes of identifying anti-BP!

first 20 N-terminal . id id d i th and anti-azurocidin-positive sera.

|rs_f_ dBP-I errglna _fa rglno acl di resi u?; sfqulin:ﬁ rglr_nh : Comparison of recombinant BPI with purified BRlegardless of

puritie and puried azurocidin were identica’ ‘0 e PUbISNET, ,oyyar recombinant BPI or purified BPI was used as antigen in the

sequences [16,17]: purified BPI sequence: VNPGVVVRISQKGL- _ .. - - .

DYASOO: fied idi - IVGGRKARPROFP anti-BPI ELISA, there was a similar frequency of anti-BPI-positive
QQ; purified azurocidin sequence: QFP- era in C-ANCA patients (38% versus31:3%).

FLASIQN. Comparison of C-ANCA with P-ANCA patient seExANCA
patient sera were-1 times more likely (95% confidence interval
Indirect immunofluorescence microscopy (Cl) 1-2, 26) than P-ANCA patient sera to have anti-BPI antibodies

By indirect IFA, the monoclonal and polyclonal antibodies against(P =0-009). There was a higher frequency of anti-azurocidin anti-
human BPI produced diffuse granular cytoplasmic staining ofbodies in P-ANCA than in C-ANCA sera, but this was not statisti-
alcohol-fixed human neutrophils (CG-ANCA) (Fig. 2a). This cally significant P=0-06).
CG-ANCA pattern was more granular and more diffuse throughout ~Comparison of NCGN with OGD ANCA-positive patient sera
the cytoplasm than the typical C-ANCA staining caused by anti-In C-ANCA patient sera, NCGN patients werel 2imes more
PR3. The rabbit serum against human azurocidin produced perlikely (95% Cl 1.2, 37) than OGD patients to have anti-PR3
nuclear staining of alcohol-fixed human neutrophils (P-ANCA) antibodies P=0-0003). In P-ANCA patient sera, NCGN patients
(Fig. 2b). were 21 times more likely (95% CI ¥, 2:7) than OGD patients
As shown in Fig. 3, anti-BPI-positive human serum samplesto have anti-MPO antibodiesP& 0-0001). Of 168 IFA-ANCA-
produced CG-ANCA staining pattern of neutrophils (Fig. 3a) thatpositive patients with NCGN, 24% (41/168) had anti-BPI and
differed from the typical C-ANCA pattern with central accentua- 1:8% (3/168) had anti-azurocidin. Of 160 IFA-ANCA-positive
tion produced by PR3-ANCA sera (Fig. 3b). patients with OGD, 18% (29/160) had anti-BPI and BP6 (19/
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Fig. 2. With alcohol-fixed neutrophils, indirect immunofluorescence microscopy reaction pattern of anti-BP| MoAbs demonstrating diffuse
granular cytoplasmic staining (a) and of rabbit anti-azurocidin serum showing perinuclear staining (b).
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Table 1.Anti-BPI, anti-azurocidin, anti-proteinase 3 (PR3), and anti-myeloperoxidase (MPO) antibodies in serum
samples measured by ELISA array

Percentage of antibody-positive sera

Serum Anti-MPO Anti-PR3 Anti-BPI Anti-azurocidin
C-ANCA 71 (7/99) 717 (71/99) 303 (30/99) 30 (3/99)
NCGN 51 (4/78) *808 (63/78) 321 (25/78) 13 (1/78)
OGD 14 (3/21) 381 (8/21) 238 (5/21) 95 (2/21)
P-ANCA 559 (128/229) @ (2/229) 175 (40/229) 83 (19/229)
NCGN *82:2 (74/90) 11 (1/90) 178 (16/90) *22 (2/90)
OGD 388 (54/139) 07 (1/139) 173 (24/139) 12 (17/139)
IFA-negative ANCA
OGD 00 (0/48) 00 (0/48) 208 (10/48) 83 (4/48)

*Necrotizing and crescentic glomerulonephritis (NCGM)ysusother glomerular disease (OG),< 0-05.

160) had anti-azurocidin. Unlike anti-PR3 and anti-MPO, thereWestern blot

was no statistically significant difference in frequency of anti-BPI By Western blot analysis, regardless of whether purified BPI or

antibodies in patients with NCGN compared with patients with recombinant BPI was used as antigen, a 57-kD band was observed

OGD (in C-ANCA, P=06; in P-ANCA, P=09). However, with both IFA-ANCA-positive and IFA-ANCA-negative anti-BPI-

NCGN patient sera were'Btimes less likely (95% CI-Q, 08) positive sera, whereas anti-PR3-positive sera and normal control

than OGD patient sera to have anti-azurocidin antibodies, andera were negative (Fig. 1b). When purified azurocidin was used as

this was statistically differentR=0-005) in P-ANCA but not in  antigen, a 29-kD band was shown with both IFA-ANCA-positive

C-ANCA patients P=0-1). and IFA-ANCA-negative anti-azurocidin-positive sera, whereas
Comparison of IFA-ANCA-positive and IFA-ANCA-negative normal control sera were negative (Fig. 1c).

patient sera The percentages of anti-BPl-positive sera in

C-ANCA, P-ANCA and IFA-ANCA-negative sera were ‘390,

17-5% and 26%, and the percentages of anti-azurocidin-positive DISCUSSION

sera were ®%, 83% and 83%, respectively. There was no

statistically significant difference between IFA-ANCA-positive

and IFA-ANCA-negative sera in frequency of anti-BPI and anti-

azurocidin antibodies.

Several specificities for ANCA have been elucidated. In patients
with pauci-immune necrotizing glomerulonephritis and/or sys-
temic small vessel vasculitisy 90% of P-ANCA are specific for
MPO as determined by ELISA and Western blot analysis using
purified antigens [4]. A few P-ANCA also react with other
) . neutrophil constituents, such as elastase and lactoferrin [5,18].
anti-azurocidin g .
Most C-ANCA sera are specific for PR3 [5-9]. Immunochemical

OGD patients who were posmve_ f_or e.mtl—BPI had the foIIowm_g_ assays, such as ELISA, that use purified neutrophil antigens are
heterogeneous types of renal injury: lupus glomerulonephritis

(n=6), IgA nephropathyr(=4), membranoproliferative glomerulo- more deflnltl\{e than IFA for detecting ANCA with specificity for
b : . o particular antigens.
nephritis 6=2), other proliferative glomerulonephritisn€6), . .
e Recently, Zhao and associates have reported that BPI is an
membranous glomerulopathn# 3), minimal change glomerulo- . .
" . . important ANCA antigen. They found that 45 of 100 samples
pathy f1=1), focal segmental glomerulosclerosis=@), thrombotic . . .
. : _ ” I that were IFA-ANCA-positive, yet recognized neither PR3 nor
microangiopathyr{=1), and miscellaneous othar= 8). Likewise, . )
4 " . . MPO (double-negative samples), and 44 of 400 new routine
OGD patients who were positive for anti-azurocidin had the follow- )
. . ) o samples recognized BPI by ELISA [11]. Zhao & Lockwood have
ing heterogeneous renal diseases: lupus glomerulonephriti8)(

IgA nephropathyif=5), membranoproliferative glomerulonephritis also reported that azurocidin is an ANCA antigen in vasculitis.
g_ phropathyft=>), P e g P They found that 10 of 50 anti-MPO-positive samples, and five of
(n=1), other proliferative glomerulonephritia € 2), membranous . . -
lomerulopathy 1§=3), minimal change glomerulopathyi£2) 37 double-negative samples were positive for azurocidin by
9 ’ . . ' ELISA, whilst none of the 33 anti-PR3 positive samples was
focal segmental glomerulosclerosi®=2), and miscellaneous ositive for azurocidin [12]

other fi=5). Therefore, among the OGD patients, there was ncP :

specific pattern of renal disease that was associated with anti-BPI or In our study, we found that 30 of 99 C-ANCA serum samples
aﬁti-azufocidin recognized recombinant BPl and 31 of 99 C-ANCA serum samples

recognized purified BPI by ELISA. We also found that 19 of 229

Renal pathology in OGD patients with anti-BPI or

Fig. 3. (see page 130) Indirect immunofluorescence microscopy reaction pattern with alcohol-fixed neutrophils of anti-BPI-positive patient
serum producing diffuse granular cytoplasmic staining (a) and of PR3-ANCA patient serum producing typical cytoplasmic staining with
central accentuation (b).
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P-ANCA serum samples recognized purified azurocidin by ELISA. 4 Jennette JC, Wilkman AS, Falk RJ. Anti-neutrophil cytoplasmic auto-
The reactivity of anti-BPI-positive sera to the 57-kD band of either ~ antibody-associated glomerulonephritis and vasculitis. Am J Pathol
purified or recombinant BPI, and anti-azurocidin-positive sera to _ 1989;135921-30. _ _
the 29-kD band of purified azurocidin were confirmed by Western > Kallenberg CGM, Brouwer E, Weening JJ, Cohen Tervaert JW. Anti-
blot analysis. Monoclonal or polyclonal anti-BPI antibodies pro- neutrophil cytoplasmic antibodies: current diagnostic and pathophysio-
d d CG.ANCA tt d rabbit anti idi tibod logical potential. Kidney Int 199446:1—15.

uced a L& pattern, and rabbit anti-azurocidin antiboly g . 4schmeding R, van der Schoot CE, ten Bokkel Huinink D, Hack CE,
produced a P-ANCA pattern on alcohol-fixed human neutrophils | . qen Ende ME, Kallenberg CGM, von dem Borne AEG KR.
by .”:A- These res.ul.ts suggest that _BPl can be a C-ANCA  \egener's granulomatosis autoantibodies identify a novel diisopropyl-
antigen and azurocidin a P-ANCA antigen.

fluorophosphate-binding protein in the lysosomes of normal human
When we divided 328 IFA-ANCA-positive samples into neutrophils. J Clin Invest 19884:1577—-87.
NCGN and OGD groups according to renal biopsy diagnoses,7 Niles JL, McCluskey RT, Ahmad MF, Arnaout MA. Wegener's
there was no difference in frequency of anti-BPI antibodies granulomatosis autoantigen is a novel neutrophil serine proteinase.
between the two groups, and there was a higher frequency of Blood 1989;74:1888-93. , _ _
anti-azurocidin antibodies in OGD samples. These results indi- 8 Luedemann J, Utecht B, Gross WL. Anti-neutrophil cytoplasm anti-
cate that anti-BPI and anti-azurocidin do not correlate with bodies in Wegener’s granulomatosis recognize an elastinolytic enzyme.

. . . . J Exp Med 1990171:357-62.
pauci-immune NCGTN’ which is a marker fpr ANC_A-assouateq 9 Jennette JC, Hoidal JH, Falk RJ. Specificity of antineutrophil cytoplas-
small vessel vasculitis. Furthermore, a similar anti-BP| and anti-

o h o mic autoantibodies for proteinase 3. Blood 1998; 2263-4.

azurocidin frequency was found in IFA-ANCA-positive and IFA- 10 Lehrer RI, Ganz T. Antimicrobial polypeptides of human neutrophils.

ANCA-negative renal disease patient sera. This result indicates Blood 1990:76:2169—81.

that anti-BPI and anti-azurocidin ELISA positivity does not 11 zhao MH, Jones SJ, Lockwood CM. Bactericidal/permeability-

always correlate with IFA-ANCA positivity. This may be because increasing protein (BPI) is an important antigen for anti-neutrophil

of greater sensitivity of ELISA for anti-BPI and anti-azurocidin.  cytoplasmic autoantibodies (ANCA) in vasculitis. Clin Exp Immunol
In conclusion, anti-BPI and anti-azurocidin antibodies occurin _ 1995;99:49-56. o o

a minority of patients with renal disease, but they do not correlatet2 Zh20 MH, Lockwood CM. Azurocidin is a novel ANCA antigen in

. . litis (abstract). Clin Exp Immunol 1998501 (Suppl.): 41.
with type of renal disease or IFA ANCA result. vascu .
yp 13 Yang JJ, Jennette JC, Falk RJ. Immune complex glomerulonephritis is

induced in rats immunized with heterologous myeloperoxidase. Clin
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