http://rjms.iums.ac.ir Vo g Y led YA o) 53 15jl) 15Sibsjs ogle alan

s € ey dvyre® oCope )0

&

*3

gy Jlio ] ‘

il 3 gl 939031 ¥ gy Lt (ANCA) Jmid g 539 o s gl W0 (S 50L T (i pY augd g 2130
el s

«S3sdgigaal 0535 5 ol (S clnl (KB psle oSl (Ggie slacslon 5 S3dgigal 0382095 wsTgign] Sl S s wsTlgism] Yool i a9 e
Ol 0l ol (S pole olStshy

235 5 10l 8 ol (S pole oSty (Jgie Slags o 5 Sglsigenl 03Stinghy (Sglsigenl lii S pe : (Shelgigenl sl 135 0 )l Jeese
assareh. ma@iums.ac.ir (Jsiuwe sdiws #) olnl (s olpl (Sbj pole oKl (g55)gise]

0955 5 il o colm! Sy pode oLl ( Sgde slacs lon 5 SSelsisenl 03Stngly «sSelgigasl Cliiod 35 se csielgigel ) i) sgomails Hligend 03518
Ol el ol (b ple oSl «siglgige]

oS>

) o SsSide phlen Ju g adsl pasets 3 csl > sl (ANCA) baidg g weodlygiow ads basob sl iolojl 18 g die

g e ool poeitines o il glgiganl (B, 3l o3lizial b o cal oy (loy Si9) 6365 Ciman § S2s5 G955 CsSly arbes Slags o
o L 5gi slepY g 5 (B adlas ol Jl Bun 39500 () Ladidsis mudlisis 190 bl aide sl ol jpae (IFA)

pels Y ol oty il yslbgige] gy 4 (ANCA) by gp wuoMygis aele ol 5T pareis

" 033l 5 g ls i i @l Sdl (ae 153 51 o ds s (eSS Jgbre 5 CLle s Clal)S g sl eslizal b 415

(oo o Sl 5ldg3g0] Pl uSed J oaliial b as oy Silogil )5 3 las olSas 5 gt Y doaasS ol (00l 5 g 05 g5l (sl Jsks
¢ by i B0 ol ygld (el K5y g uSed LMl g9y 00 > (sla Libg 55

gy SlyotE) (Sibs yshar (539)9 b9 & At b (o Jobo S lod ol Lagi 005 Lix (sla by iy dlasd 5 ool tlaeidly

APV L ol 0 i sladidg i pogls 0uSibe 51 29,50 2 53 Jsbos 720+ (£30°) b il 00 b (sla by i dlass (5l

L 5JUT 00,5 s amaolasSed 5 B ao)d AD 5l s 0055 (sla Jgho duoyd ol 5l 5 (Simel K5y bamsgi e Dgr Juo )

352 ko YolS” gy (65 2552 b dusglio 13 0 s slapY (59) 2 ANCA e i il (5520l S,

Slaal e ANCA (slapY sy g sl )b sl Wlgion 005 030 ) (b9) o am3 0 (L5 adllao (] gl 36 5 e

. 9 09 3 53 a5 e Sl b Job (13908 b g siluliz Jlie (13905 dine  ogdle dine el )3 398 4B)S IS (paseis

ool FAY el @b D9 Ay 9 485 )15 (Dbl 5 6 g GBI e 3 0l and sapY sk syl

Ve Y ok gl

el 05 5 sgdle )5
285 Jlo pols a5 Sy los zuio

allilo (2 & SLiius! oguid
Khoshmirsafa M, Assarchzadegan M, Shahba F. Design and Preparation of Diagnostic Slides for
Antineutrophil Cytoplasmic Antibodies (ANCA) by Indirect Immunofluorescence Method. Razi J Med Sci.
2021;28(11):89-98.

sl 438 55 s )ga0 CC BY-NC-SA 3.0 by §allowo S1HT i d 3 yga0dy allito (sl HLinisl®
9 & S 9404 O

A4

[ Downloaded from rjms.iums.ac.ir on 2025-07-31]


https://orcid.org/0000-0002-0301-2862
https://rjms.iums.ac.ir/article-1-7138-fa.html

[ Downloaded from rjms.iums.ac.ir on 2025-07-31]

Razi Journal of Medical Sciences. 2021;28(11):89-98. http:/rjms.iums.ac.ir

t Original Article

Design and Preparation of Diagnostic Slides for Antineutrophil Cytoplasmic
Antibodies (ANCA) by Indirect Immunofluorescence Method

Majid Khoshmirsafa: Immunology Research Center, Institute of Immunology and Infectious Diseases, Iran University of
Medical Sciences, Tehran, Iran, & Department of Immunology, Iran University of Medical Sciences, Tehran, Iran
Mohammad-Ali Assarehzadegan: Immunology Research Center, Institute of Immunology and Infectious Diseases, Iran
University of Medical Sciences, Tehran, Iran, & Department of Immunology, Iran University of Medical Sciences, Tehran,
Iran (* Corresponding author) assareh.ma@iums.ac.ir

Faezeh Shahba: Immunology Research Center, Institute of Immunology and Infectious Diseases, Iran University of medical
Sciences, Tehran, Iran, & Department of Immunology, Iran University of Medical Sciences, Tehran, Iran

Abstract
Background & Aims: One of the most important tests for the detection of antibodies against il
neutrophil cytoplasm in autoimmune vasculitis diseases is the Antineutrophil Cytoplasmic ANCA,
Antibodies (ANCA) test. The ANCA test is the first order in the initial diagnosis and ) L
screening of patients with suspected autoimmune diseases, including small-vessel vasculitis, Diagnosis slide,
as well as the follow-up of patients' treatment, which uses indirect immunofluorescence ok

oo . ) . ndirect
assay (IFA) to detect the presence of antibodies against antigens in the cytoplasm of
neutrophils. In addition to vasculitis, the evaluation of this antibody is used in other immunofluorescence
autoimmune diseases such as systemic lupus erythematosus (SLE), rheumatoid arthritis
(RA), and inflammatory bowel diseases (IBD). assay,
To prepare IFA slides for diagnostic purposes, neutrophils extracted from human peripheral Neutrophil,

blood are used as substrates. The IFA is a common and acceptable method in medical

diagnostic laboratories for the detection of these autoantibodies. The first experience in the Vasculitis
development of this technique back to the work of Koons and Kaplan, although today, this
method has been widely developed in the field of laboratory diagnosis as well as research in
basic medical sciences. A distinct advantage of the immunofluorescence assay is its
applicability to fresh tissue and fixed cells.

This method is based on the specific antigen binding to specific antibodies conjugated with
fluorescent dyes and fluorescent light emission. There is two common types of
immunofluorescence assay include direct and indirect immunofluorescence used for
detection autoantibodies. In the direct immunofluorescence method, specific antibodies are
conjugated to fluorescent dyes, and by binding to their specific antigen, the green fluorescent
light is recognized under a fluorescent microscope. Although this procedure is faster, it is
less often applled in medical dlalgnostlc la}bs. In th.e IFA method, a spe(;lﬁc antlbody against Received: 04/09/2021
the target antigen (called the primary antibody) binds to the target antigen recognized by a

secondary antibody that is against the fixed region of the primary antibody and conjugated Published: 31/01/2022
with fluorescent dyes, such as fluorescein isothiocyanate (FITC). In the indirect

immunofluorescence assay, due to the binding of several secondary antibodies to the primary

antibody, the generated fluorescence signals will be amplified, which in turn increases the

fluorescence intensity and sensitivity. The aim of this study was to design and prepare slides

for antibodies detection against antigens in cytoplasm neutrophils by the indirect

immunofluorescence method.

Furthermore, the next step by optimizing fluorescent patterns to detect different types of

antibodies against neutrophil cytoplasm by indirect immunofluorescence method. Since

1980, the search for antibodies against the neutrophil cytoplasm has been recognized as one

of the most effective diagnostic tools for diseases associated with small to medium-sized

vasculitis. ANCA in the diagnosis and follow-up of the treatment of vasculitic diseases

including granulomatosis with polyangiitis, formerly known as Wegener granulomatosis,

microscopic polyangiitis, Eosinophilic granulomatosis with polyangiitis, formerly known as
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Churg — Strauss syndrome, is used. Most laboratories around the world use IFA for screening
and early detection of ANCA.

After the ANCA test is positive, the target antigens of the antibodies are evaluated by the
ELISA method. The two most common targets of autoantibodies are myeloperoxidase
(MPO) and proteinase-3 (PR-3) in patients with vasculitis.

However, a clinical association of these vasculitis diseases with other antigens such as
elastase, lactoferrin, azurocidin, lysozyme, H-Lamp-2, and other lesser-known antigens has
also been observed.

Antibodies against neutrophil cytoplasm have also been reported in other small vessel
vasculitis diseases such as microscopic polyangiitis (MPA), eosinophilic granulomatosis
with polyangiitis (EGPA), and necrotizing crescentic glomerulonephritis. Initially, the non-
commercial ELISA method was used to diagnose PR3-ANCA and MPO-ANCA, but
inconsistent results between laboratories showed the global need for standardization of this
test . In 1998, fifteen laboratory centers around the world evaluated and standardized the
standard method for measuring antibodies against neutrophil cytoplasm (ANCA) and its
specific antigens, including PR3 and MPO, by indirect immunofluorescence and ELISA in
patients with idiopathic systemic vasculitis. . The result of this standardization increased the
detection value of ANCA by immunofluorescence and ELISA methods.

One of the most important pillars of the commercialization of a product is the supply of raw
materials with appropriate and sustainable quality. The first step in producing ANCA slides
is the isolation of high purity and standard quality peripheral blood neutrophil cells.
Peripheral blood neutrophils are short-lived, highly sensitive cells that cannot be stored for
long periods of time, and it is recommended that these cells be isolated from whole blood
immediately after blood sampling. To date, several methods have been proposed to isolate
neutrophils from peripheral blood. In this study, it was shown that using the dextran method
and subsequent separation by centrifugal gradient method with filament is one of the cost-
effective methods with high purity to provide the ANCA test substrate.

Methods: Using the Ficoll density gradient centrifugation and dextran solution, neutrophils
were isolated from the peripheral blood of healthy individuals (without a history of any
disease, especially autoimmune diseases in themselves and first-degree relatives). The purity
and efficiency of the isolated cells were evaluated by Wright Giemsa staining, the neobar
slide, and an automatic counting machine. Isolated neutrophils were fixed on slides using an
ethanol fixative. At this stage, by selecting the best protocol, in terms of time and type of
neutrophil fixation stage, they were fixed on the slide. In the next step, using positive and
negative samples that have already been determined by ANCA with valid commercial kits
(IVD certified), the slides containing fixed cells were fluorescent stained and compared with
control samples.

Results: The number and purity of neutrophils isolated were evaluated by a Sysmex
automatic cell counter. Depending on the peripheral blood neutrophils, the mean(+standard
deviation) of the number of isolated neutrophils was 6000(£950) cells per microliter.
According to white blood cell differential count, the mean purity of isolated neutrophils was
94.1%. Also, by trypan blue staining, the percentage of viable cells was determined to be
more than 85% before fixation. The results of ANCA indirect fluorescent staining on the
prepared slides were completely consistent with the results of control samples.

Conclusion: The results of this study showed that the method used can be applied for the
commercialization and production of ANCA slides. In this regard, in addition to optimizing
the steps of separation and fixing the neutrophils, it is necessary to evaluate and optimize the
stability of the prepared slides during storage and production in order to produce in large
numbers.
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