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Abstract
Project Code MRG4680015
Project title Development of flow cytometric antiglobulin test for enumeration of
antibody-associated erythrocytes or thrombocytes and determination of
erythrocyte- or thrombocyte-bindable antibodies in serum or plasma
Investigators Dr.Yuttana Mundee
Department of Clinical Microscopy, Faculty of Associated Medical
Sciences, Chiang Mai University.

E-mail address yuttana@chiangmai.ac.th or myuttana@hotmail.com

Project Period 2 years (from July 1, 2002 to June 30, 2005)

Flow cytometry (FC) is a modern technique for enumeration of free cells or
particles that suspended in fluid and flowing through a beam of laser in a cell by cell
maner. The technique has superior advantages over light and/or fluorescent microscopy
such as higher number of counted cells, shorter time consuming, objective
measurement and more reliability. Antiglobulin test (AGT) is a test of choice for
demonstration of antibodies on cell surface called direct antiglobulin test (DAT) and
antibodies in serum called indirect antiglobulin test (IAT). Both DAT and IAT are highly
benefited on diagnosis and follow up of auto-immune hemolytic anemia (AIHA) and
auto-immune thrombocytopenia purpura (AITP). Both DAT and IAT can be modified for
flow cytometry using erythrocytes or thrombocytes as target particles to be measured.
We developed a simple flow cytometric antiglobulin procedure for determination of auto-
antibodies on erythrocytes and thrombocytes. The optimal conditions for erythrocyte
procedure were as follows. Five percent erythrocyte suspension was incubated with
serum at the ratio of 1:2 at 37°C for 30 min then the cells were washed 3 times with 1%
bovine serum albumin in phosphate buffer saline (1% BSA-PBS). After that, F(ab’)2
anti-human globulin conjugated fluorescein isothiocyanate (AHG-FITC) was added, then
the suspension was mixed and incubated at room temperature (RT) for 30 min in the
dark. Finally 1% formaldehyde in 1% BSA-PBS was added. The suspension was ready
to be enumerated by flow cytometer. The optimal conditions for thrombocyte procedure
were similar to that of the erythrocytes but 5% platelet suspension was used instead of
5% erythrocyte suspension. These optimal conditions gave a satisfied discrimination of
mean fluorescent intensity (MFI) obtaining from patient and from normal healthy control

sera. All 4 parameters of erythrocyte direct antiglobulin test (E-DAT), erythrocyte indirect
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antiglobulin test (E-IAT), thrombocyte direct antiglobulin test (T-DAT) and thrombocyte
indirect antiglobulin test (T-IAT) can be obtained from similar procedure using the same
reagents. In addition, these 4 parameters in patients with AIHA (n = 50), AITP (n = 50),
rheumatoid arthritis (RA, n = 50), non-autoimmune diseases (NAD, n = 50) and in
normal healthy blood donor (Normal, n = 50) obtained from Maharaj Nakorn Chiang Mai
Hospital, Faculty of Medicine, Chiang Mai University, between January 2004 to June
2007 were tested using the developed procedure. Beckman-Coulter Epic-XL (USA) flow
cytometer was used with 530 nm fluorescent, side- and forward-scatter detectors. The
mean fluorescent intensity (MFI) of E-DAT & E-IAT of patients with AIHA were
significantly higher than those of AITP, RA, NAD and Normal (p<0.05). While the MFI of
E-DAT & E-IAT of RA, NAD and Normal were not significantly different. The mean
fluorescent intensity (MFI) of T-DAT & T-IAT of patients with AITP were significantly
higher than those of RA, NAD and Normal (p<0.05). While the MFI of T-DAT & T-IAT of
RA, NAD and Normal were not significantly different. The developed flow cytometric
antiglobulin test for enumeration of antibody-associated erythrocytes or thrombocytes
and determination of erythrocyte- or thrombocyte-bindable antibodies in serum or
plasma can be used for diagnosis of AIHA and AITP. Since the MFI of the patients
were higher than those of the other group. Apart from that flow cytometric antiglobulin
procedure describing here can possibly be applied for transfusion reaction, hemolytic
disease of the newborn and blood group determination and pre-transfusion testing

(compatibility test or cross matching).

Keywords Flow cytometry, Antiglobulin test, Auto-immune diseases, Erythrocyte,

Thrombocyte.
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