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CYTO-STAT®/ 
COULTER CLONE® 
CD3 (lgG1)-FITC/ 
T4-RD1 

 6604929 - 50 tests 

PN 4236264-F 

 
 

 
 CLONE 1 CLONE 2 
Specificity CD3 CD4 

Clone  UCHT1 SFCI12T4D11 

Hybridoma P3/NS1/1-AG4 x BALB/c NS/1-AG4 x BALB/c 

Immunogen Human thymocytes and peripheral blood lymphocytes from a 
patient with Sezary cell leukemia 

Human peripheral blood T lymphocytes 

Ig Chain IgG1 IgG1 

Species  Mouse Mouse 

Source Conditioned medium Conditioned medium 

Purification Affinity chromatography Affinity chromatography 

Fluorescence Excites at 468-509 nm / Emits at 504-541 nm Excites at 486-575 nm / Emits at 568-590 nm 

Conjugation FITC (Fluorescein Isothiocyanate) RD1 (Phycoerythrin) 

Molar Ratio FITC/Protein: 3-6 RD1/Protein: 0.5-1.5  

 
MONOCLONAL ANTIBODY 
 
For In Vitro Diagnostic Use 
 
INTENDED USE 
CYTO-STAT/COULTER CLONE CD3 (IgG1)-FITC/T4-RD1 is a 
dual fluorescent reagent comprised of two murine monoclonal 
antibodies. Each antibody is labeled with a different color 
fluorescent marker. This reagent allows simultaneous 
identification and enumeration of total CD3+ [CD3 (IgG1)],1,2 
total CD4+ (T4)2 and dual-stained CD3+/ CD4+ [CD3 
(IgG1)/T4] lymphocytes in whole blood by flow cytometry. 
 
SUMMARY AND EXPLANATION 
The lymphocyte population of human peripheral blood is 
composed of three cell types - T (thymus-derived), B 
(bone marrow-derived), and null cells.3 These cell types 
are morphologically indistinguishable by microscopy but 
can be identified by characteristic antigenic differences in 
their cell membranes. 
 
T and B lymphocytes play central roles in immune system 
function. Different subtypes of T lymphocytes may recognize 
specific antigens, execute effector functions and/or control 
both the type and intensity of cellular and/or humoral 
immune responses. Upon activation by antigens or 
macrophages via T lymphocytes, specific B lymphocytes 
differentiate into plasma cells which produce and secrete 
specific immunoglobulins (Ig). 
 
Historically, T and B lymphocytes have been identified and 
enumerated using cell markers such as the sheep erythrocyte 
receptor on T lymphocytes (E-rosette) and surface membrane 
(Sm) Ig on B lymphocytes.4,5 Although specific for T 
lymphocytes, E-rosette methodology is limited in that it 
provides for visual identification and manual enumeration of 
sheep erythrocyte - T lymphocyte complexes by light 
microscopy only. Measurement of SmIg for identification and 
enumeration of B lymphocytes is also limited in that other 
cellular populations may express SmIg and/or bind Ig via 
receptors for the Fc portion of IgG resulting in false Ig positivity. 
 
More recently, monoclonal antibodies have been developed to 
identify and enumerate T and B lymphocytes.5,6 Compared to 
the relatively nonspecific polyclonal antibodies (heteroantisera) 
produced against these cellular populations, monoclonal 
antibodies define specific, discrete T-cell and B-cell surface 
antigens. This allows not only for more accurate and precise 
lymphocyte measurements but in conjunction with other cell 
markers (TdT, HLA-D related antigen, SmIg) for identification 
of distinct stages of T-cell and B-cell differentiation. 
 
Cell surface antigens appear to be acquired and lost by T 
and B lymphocytes in a manner reflecting the maturational 
(differentiation) and/or functional state of the cell. Once 
acquired, the same cell may coexpress some or all of 
these antigens for varying periods of time. 
 

Expression of 'pan T cell' cell surface antigens by T 
lymphocytes occurs in the following sequence: CD7 (early 
prothymocyte); CD2 (midprothymocyte); CD5 (immature 
thymocyte), cytoplasmic CD3 (immature and common 
thymocyte) and CD3 (mature thymocyte).2,6 This is 
followed by coexpression (common thymocyte) and then 
distinct expression (mature thymocyte) of CD4 (inducer) 
and CD8 (suppressor/cytotoxic) cell surface antigens.2,6 
Once expressed, the CD7, CD2, CD5 and CD3 antigens 
with either CD4 or CD8 are coexpressed continuously 
throughout the remainder of T lymphocyte differentiation 
including both the resting and the activated mature 
peripheral blood or lymphoid tissue T lymphocyte. 
 
Expression of 'pan B cell' cell surface antigens by B 
lymphocytes occurs in the following sequence: CD19 
(committed B cell progenitor/pre-pre-B cell); CD20 (early 
pre-B cell).2,6,7 Once expressed, the CD19 and CD20 
antigens are coexpressed continuously throughout the 
remainder of B lymphocyte differentiation including the 
resting and the activated mature peripheral blood or 
lymphoid tissue B lymphocyte. Both antigens are lost at the 
last stage of B lymphocyte differentiation, the plasma cell. 
 
CD21 (resting mature peripheral blood or lymphoid tissue 
B lymphocyte) and CD22 (pre-B cell) represent 'restricted 
B cell' cell surface antigens which are lost by the mature 
peripheral blood or lymphoid tissue B lymphocyte during 
activation.2,7 Surface expression of CD22 is preceded by 
cytoplasmic CD22 (pre-pre B cell). 
 
A monoclonal antibody reagent specific for a 'pan T cell' or 
'pan B cell' cell surface antigen can be used to identify and 
enumerate mature T or B lymphocytes, respectively. A 
monoclonal antibody reagent specific for a particular cell 
surface antigen can also be used in defining the maturational 
(differentiation) and/or functional state of a lymphocyte 
population. The present test utilizes the monoclonal antibodies 
CD3 (IgG1) and T4 to identify and enumerate peripheral blood 
T and inducer T lymphocytes via specific binding to the 'pan T 
cell' and 'inducer T cell' cell surface antigens, CD3 and CD4, 
respectively. In addition, the test allows distinct lymphocyte 
populations to be measured simultaneously in the same whole 
blood sample using a single reagent. 
 
CD3 (IgG1) 
The CD3 antigen consists of two glycoproteins with 
molecular weights of 20 and 25 kd.2 It is a lineage-specific 
'pan T cell' cell surface antigen and normally is present on 
mature thymocytes, resting and activated peripheral blood 
T lymphocytes (both inducer and suppressor/cytotoxic 
populations) and some natural killer cells.1-3,6,8 It is not 
detected on peripheral blood B lymphocytes, monocytes, 
granulocytes or platelets.2 Surface expression of the CD3 
antigen is preceded by its occurrence in the cytoplasm of 
immature and common thymocytes.6 
 
The CD3 antigen forms a complex with the T lymphocyte 
receptor (referred to as CD3/Ti or CD3/TCR complex) and 
is required for transduction of the activation signal for T 

lymphocyte proliferation after antigen-specific recognition 
by the Ti (or TCR).2,9,10 The CD3 (IgG1) antibody is 
mitogenic to peripheral blood T lymphocytes.2 
 
T4 
The CD4 antigen has a molecular weight of 62 kd.2,11 It is 
present on thymocytes and the inducer T lymphocyte 
population in peripheral blood.11,12 It is also detected on 
some monocytes.13 The T4+ lymphocytes play a central role 
in regulating the immune response.14,15 In peripheral blood, 
the T4+ lymphocytes provide an inducer function for T - T, T 
- B, and T - macrophage interaction.16 The CD4 antigen 
reacts with the class II major histocompatibility complex 
(MHC) antigen on target cells.11  
 
CLINICAL RELEVANCE 
T 
T4 
T and/or T4+ lymphocyte percentages and absolute counts 
may be used as aids to evaluate immune competency 
underlying known or unknown disease states17-21 and to 
monitor lymphocyte levels following organ transplantation.21-24 
 
To illustrate, identification of abnormal levels of T and/or 
T4+ lymphocytes may aid in the diagnosis and/or 
prognosis of unidentified disease conditions in patients 
with low white blood cell counts. Altered percentages of T 
and/or T4+ lymphocytes recorded following organ (e.g., 
kidney, heart, liver, lung) transplantation suggests T and/ 
or T4+ lymphocyte measurements may be useful as aids 
in monitoring these cellular populations. 
 
Identification of abnormal levels of T4+ lymphocytes may also 
aid in the diagnosis and/or prognosis of immunodeficiency 
disease. For example, infection with human immunodeficiency 
virus (HIV), the etiologic agent of acquired immunodeficiency 
syndrome (AIDS), results in profound immunosuppression due 
predominantly to a selective depletion of the T4+ lymphocytes 
that express the receptor for the virus (the T4 antigen).13,25 
Progressive clinical and immunologic deterioration generally 
correlates with a falling T4+ lymphocyte count.13 
 
T4/T8 
Disease-related changes in T4+ and/or T8+ lymphocyte 
levels may alter T4/T8 inducer : suppressor/cytotoxic cell 
ratios. As a result, T4/T8 ratios may be useful as diagnostic 
and/or prognostic indicators of immune competence. 
 
T4/T8 ratios in conjunction with T4+ lymphocyte cell numbers 
have been the most widely used laboratory parameters for the 
evaluation of AIDS-related complex and AIDS.13,26 T4/T8 ratios 
fall toward zero in advanced AIDS patients with no detectable 
levels of T4+ lymphocytes.13 In such cases, T8+ lymphocyte 
levels may be normal, increased, or decreased. 
 
Decreased T4+ and increased T8+ lymphocyte percentages 
without significant changes in T4/T8 ratios have been 
observed in patients with stable renal allograft function after 
transplantation.24 In addition, low T4/T8 ratios and decreased 
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percentages of T4+ lymphocytes have been documented in 
patients during phenotypic reconstitution following purged 
autologous bone marrow transplantation.22,23 
 
PRINCIPLES OF TEST 
This test depends on the ability of a monoclonal antibody to 
bind to the surface of cells expressing discrete antigenic 
determinants. CYTO-STAT/COULTER CLONE CD3 
(IgG1)-FITC/T4-RD1 is a combination of two murine 
monoclonal antibodies specific for different cell surface 
antigens. Specific cell staining is accomplished by incubating 
whole blood with the dual-color CYTO-STAT/ COULTER CLONE 
reagent. Red blood cells are lysed and the remaining white 
blood cells are analyzed by flow cytometry using lymphocyte 
gates only. The percentage of positively-stained cells is 
determined for each of four quadrants: positive orange 
fluorescence only, positive green fluorescence only, dual-
labeled, and no label. Duplicate whole blood samples 
stained with CYTO-STAT/ COULTER CLONE MsIgG1-
RD1/MsIgG1-FITC isotypic control are used to assess 
nonspecific background fluorescence. (Label of isotypic 
control must correspond to label of monoclonal antibody.) 
 
REAGENTS 
CYTO-STAT/COULTER CLONE CD3 (IgG1)-FITC/T4-RD1 
Monoclonal Antibody,  
PN 6604929 - 50 tests (0.5 mL)  
CLONES:  UCHT1 [CD3 (IgG1)] was derived from 

the hybridization of mouse P3/NS1/1-AG4 
myeloma cells with spleen cells from 
BALB/c mice immunized with human 
infant thymocytes and peripheral blood 
lymphocytes from a patient with Sezary 
cell leukemia.27 

 SFCI12T4D11 (T4) was derived from the 
hybridization of mouse NS/1-AG4 cells 
with spleen cells from BALB/c mice 
immunized with human peripheral blood 
T lymphocytes.12,16,28,29 

Ig CHAIN 
COMPOSITION:  

Mouse IgG1 heavy and Kappa light 
chains [CD3 (IgG1), T4].1,27,29 

CYTOTOXICITY:  None by direct lysis [CD3 (IgG1), T4] 
SOURCE:  Conditioned culture 

medium[CD3 (IgG1), T4] 
PURIFICATION:  Affinity chromatography [CD3 

(IgG1), T4] 
CONJUGATION: CD3 (IgG1)-FITC - Fluorescein 

Isothiocyanate. 
T4-RD1 - Phycoerythrin. 

MOLAR RATIO: FITC/Protein – 3-6 
RD1/Protein - 0.5-1.5 

FLUORESCENCE: 
FITC (Green)  Excites at 468-509 nm 

Emits at 504-541 nm 
RD1 (Orange) Excites at 486-575 nm 

Emits at 568-590 nm 
 
REAGENT CONTENTS 
The concentration of nonantibody reagents in 0.5 mL 
(1 vial) is 0.2% BSA, 0.01 M potassium phosphate, 0.15 M 
NaCl, 0.1% NaN3, and stabilizers. 
 
STATEMENT OF WARNINGS 
1. This reagent contains sodium azide. Sodium azide 

under acidic conditions yields hydrazoic acid, an 
extremely toxic compound. Azide compounds should be 
flushed with running water while being discarded. These 
precautions are recommended to avoid deposits in metal 
piping in which explosive conditions can develop. If skin 
or eye contact occurs, wash excessively with water. 

2. Do not use antibody beyond the expiration date on label. 
3. Samples and all material coming in contact with them 

should be handled as if capable of transmitting 
infection, and disposed of with proper precautions. 

4. Never pipet by mouth and avoid contact of samples 
with skin and mucous membranes. 

5. Do not expose reagents to strong light during storage 
or incubation. 

6. Incubation or centrifuge times or temperatures other 
than those specified may give erroneous results. 

7. Avoid microbial contamination of reagents or incorrect 
results may occur. 

8. Harmful if swallowed. 
9. After contact with skin, wash immediately with plenty 

of water. 
 
REAGENT PREPARATION 
None. CYTO-STAT/COULTER CLONE monoclonal antibody 
and isotypic control reagents are used directly from the 
vial with no dilution or centrifugation necessary. 
 
STORAGE CONDITIONS 
Reagents are stable for the dating period shown on the 
label when stored at 2-8°C. Avoid freezing and exposure 
to light. Bring all reagents to 20-25°C prior to use. 
 
EVIDENCE OF DETERIORATION 
Any change in the physical appearance (clear pink liquid) 
of the reagent, or any major variation in values obtained 
for control samples may indicate deterioration and the 
reagent should not be used. 
 
SPECIMEN COLLECTION AND 
PREPARATION 
 
CAUTION: The stability of blood samples is quite variable. For 
optimal results, start the assay within 6 hours of venipuncture. 
Unstained, anticoagulated blood should remain at 20-25°C 
until processing is begun. Do not refrigerate. 
 
Collect venous blood sample aseptically by venipuncture into a 
blood collection tube using an appropriate anticoagulant 
(EDTA is recommended). For detailed information on the 
collection of whole blood by venipuncture and interfering 
conditions, refer to "Procedures for the Collection of Diagnostic 
Blood Specimens by Venipuncture, Approval Standard 4th 
Edition (H3-A4)," published by the National Committee for 
Clinical Laboratory Standards (June 1998) Villanova, PA. For 
each test, 100 µL of whole blood is required. Collect a 
sufficient amount of blood (1 to 2 mL required per tube) to run 
the test, control and have autologous plasma for sample 
dilution, if necessary. A white blood cell count and cell viability 
should be performed for each venous blood specimen using 
an established laboratory procedure. Recommended cell 
viability is 90% but this may be difficult to obtain with some 
abnormal specimens. 
 
PROCEDURE FOR 
IMMUNOFLUORESCENCE CELL SURFACE 
STAINING WITH CYTO-STAT/COULTER CLONE 
MONOCLONAL ANTIBODY 
 
MATERIAL SUPPLIED 
CYTO-STAT/COULTER CLONE CD3 (IgG1)-FITC/T4-RD1 
Monoclonal Antibody,  
PN 6604929 - 50 tests (0.5 mL) 
 
MATERIALS REQUIRED BUT NOT SUPPLIED 
Erythrocyte Lytic Reagent (as appropriate): 
1. Coulter® ImmunoPrep™ Reagent System for Coulter 

Q-Prep™ Workstation,  
PN 7546946 - 100 tests  
Diluent (if necessary) Autologous plasma 
OR 

2. COULTER IMMUNOPREP Reagent System for COULTER 
MULTI-Q-PREP™ or TQ-PREP™ Workstation,  
PN 7546999 - 300 tests  
Diluent (if necessary) Autologous plasma 
OR 

3. Whole Blood Lysing Reagent Kit,  

PN 6602764 - 100 tests,  
PN 6603152 - 300 tests  
Diluent (if necessary) Phosphate Buffered Saline 
(pH 7.2), PN 6603369 

 
CYTO-STAT/COULTER CLONE Mo2-RD1/KC56 (T-200)-FITC 
Monoclonal Antibody, PN 6603909 - 50 tests (0.5 mL) 
CYTO-STAT/COULTER CLONE MsIgG1-RD1/MsIgG1-FITC 
Isotypic Control, PN 6603796 - 50 tests (0.5 mL) 
Siliconizing agent for glassware (Prosil®-28, PCR, Inc.) 
12 x 75 mm test tubes 
Blood collection tubes with anticoagulant 
(EDTA is recommended) 
Transfer pipettes 
Micropipettors 
Vortex mixer 
Flow cytometer (COULTER EPICS® PROFILE™ or equivalent) 
Cell counter (COULTER STKS™ or equivalent) or hemacytometer 
 
PROCEDURE 
1. Optimal staining is achieved with white blood cell 

counts in the range of 3-10 x 103 cells/mm3 (or 
cells/µL). White blood cell counts exceeding 
10 x 103 cells/mm3 (or cells/µL) require dilution, and 
white blood cell counts below 3 x 103 cells/mm3 (or 
cells/µL) require centrifugation and resuspension, to 
achieve counts in the range of 3-10 x 103 cells/mm3 (or 
cells/µL). Autologous plasma is the recommended 
diluent when using the COULTER IMMUNOPREP Reagent 
System. Phosphate Buffered Saline (PN 6603369) is 
the diluent of choice with the Whole Blood Lysing 
Reagent Kit. 
 

Abnormal Samples 
a. High White Blood Cell Count (> 10 x 103 cells/mm3 

[or cells/µL]) 
10-20 x 103: Dilute blood 1:2. 
20-30 x 103: Dilute blood 1:3. 
30-40 x 103: Dilute blood 1:5. 
40-60 x 103: Dilute blood 1:6. 
60-100 x 103: Dilute blood 1:10. 
100-200 x 103: Dilute blood 1:20. 

b. Low White Blood Cell Count (< 3 x 103 cells/mm3 
[or cells/µL]) - Buffy Coat Procedure 
1) Centrifuge blood at 20-25°C at 500 x g for 

5 min. 
2) Draw off buffy coat with a Pasteur pipet, 

collecting some red blood cells and some 
plasma to assure that all white blood cells 
are recovered. 

3) Completely resuspend cells by mixing several 
times with a Pasteur pipet. 

4) Determine cell concentration using a COULTER 
STKS cell counter (or equivalent) 
or hemacytometer. 

5) Adjust cell concentration to 10 x 103 cells/mm3 
(or cells/µL) with diluent. Add 100 µL to 
antibody and follow standard procedure. 

2. The appropriate isotypic control should be run with 
each sample. For each sample, label two 12 x 75 mm 
test tubes, one for the monoclonal antibody and the 
other for the isotypic control. Add 10 µL of the 
CYTO-STAT/COULTER CLONE CD3 (IgG1)-RD1/T4-RD1 
or CYTO-STAT/COULTER CLONE MsIgG1-RD1/ 
MsIgG1-FITC isotypic control to the labeled test tubes. 

3. Add 100 µL of the venous blood sample to each test 
tube. Care must be taken to avoid contamination of the 
tops and sides of the test tubes with blood or incomplete 
lysis may occur. 

4. Vortex gently. Incubate the reaction mixtures at 
20-25°C for 10-12 minutes if using the COULTER 
IMMUNOPREP Reagent System. Incubate the reaction 
mixtures at 20-25°C for 45-47 minutes if using the 
Whole Blood Lysing Reagent Kit. 
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IMPORTANT: If blood droplets remain around the top of 
the test tube they must be removed or nonlysed red blood 
cells may contaminate the final sample and skew the 
results. A cotton tip applicator may be used for removal. 
 
5. Lyse the red blood cells in each test tube using the 

procedure recommended for the lysing method 
selected (COULTER IMMUNOPREP Reagent System with 
the COULTER Q-PREP, MULTI-Q-PREP or TQ-PREP 
Workstation or Whole Blood Lysing Reagent Kit). 

6. Analyze cells on a flow cytometer capable of dual 
flourescence analysis, properly standardized and 
gated on lymphocytes according to the instrument 
manual. To minimize the possibility of less than 
optimal results, analyze stained cells promptly. 
a. Fluorescence flow cytometry readings should be 

collected on a log scale. 
b. Forward angle light scatter (FALS) may be 

collected on a linear scale. 90°LS may be collected 
on either a log or linear scale. 

 
RECOMMENDED FLOW CYTOMETRY 
COLLECTION PROCEDURE FOR 
LYMPHOCYTE MARKERS 
 
CAUTION: If the laser on the flow cytometer is misaligned 
or the gates improperly set, results may be erroneous. 
 
1. Collect SS (90°LS) vs FALS histogram. Three-part 

differential may be evident. 
 
NOTE: To analyze samples fixed with the COULTER 
IMMUNOPREP Reagent System on non-Coulter instrumentation 
that measure a low angle of FALS: add 0.5 mL deionized or 
distilled water to the sample tube after removing it from the 
COULTER Q-PREP Workstation or press OPTION Reagent on 
the COULTER MULTI-Q-PREP or TQ-PREP Workstation. Make 
necessary adjustments to the threshold and scatter gains to 
make the three-part differential evident. 
 
2. Collect log-integrated green (LFL1 [FITC]) or orange 

(LFL2 [RD1]) fluorescence gated on 90°LS and FALS 
gated on lymphocytes. The percent of positively-stained 
cells is determined by integrating a clear fluorescence 
peak (single color) or by setting quadrant statistics (dual 
color). Refer to the instrument manual for more detail. 

3. The following histogram is an example of a normal sample 
analyzed on a COULTER EPICS flow cytometer and gated 
on lymphocytes. Quadrants were set to gate out 98±1% 
nonspecific staining using the isotypic control. 

4. The total percentage positive cell value for CD3+ [CD3 
(IgG1)+] cells is calculated by the addition of values in 
quadrants 2 and 4. The total percentage positive cell 
value for CD4+ (T4+) cells is calculated by the addition 
of values in quadrants 1 and 2. The percentage 
positive cell value for dual-stained CD3+/CD4+ [CD3 
(IgG1)+/T4+] cells is obtained directly from quadrant 2. 

5. Refer to QUALITY CONTROL PROCEDURE for 
description of how the isotypic control is used in the 
analysis of flow cytometry results. 

 

 

ABSOLUTE COUNTS 
To calculate Absolute Counts use the following formula: 

Absolute Counts (cells/mm3 [or cells/µL]) =  
Total White Blood Cell Count (cells/mm3 [or cells/µL]) x 
% Lymphocytes x % Positively-stained Cells/104 

 
QUALITY CONTROL PROCEDURE 
A normal, apparently healthy donor should be run as a 
positive control to ensure proper working conditions. 
Normal ranges should be established within a local 
population of normal donors. 
 
The fluorochromes, fluorescein and phycoerythrin (RD1), 
emit at different wavelengths, but they do have some 
spectral overlap which must be corrected by electronic 
compensation. Optimal compensation levels can be 
established by analyzing, in a dual-parameter histogram, 
donor cells stained with each fluorochrome independent of 
the other. In this analysis, adjustments are made to ensure 
that no staining occurs in the dual color quadrant 
(quadrant 2) with either individual fluorochrome. 
 
Specific and/or nonspecific antibody Fc binding to 
monocytes and granulocytes in a sample can be excluded 
by proper gating on lymphocytes on the flow cytometer. 
 
A CD14/CD45 monoclonal antibody reagent such as 
CYTO-STAT/COULTER CLONE Mo2-RD1/KC56 (T-200)-FITC 
(PN 6603909 - 50 tests) should be run for each sample to 
establish correct lymphocyte bitmap gating for proper 
exclusion of monocytes.30 
 
An appropriate CYTO-STAT/COULTER CLONE isotypic control is 
used to negate nonspecific antibody Fc binding to lymphocytes 
in each sample. The brightly fluorescent positively-stained 
lymphocyte population is measured in gates set to exclude the 
low level of nonspecific fluorescence. 
 
Nonspecific fluorescence (when quadrants are set to gate 
out 98±1% nonspecific staining) is usually limited to 2% or 
less in normal individuals. Higher values may be seen in 
some neoplastic diseases. If the background level in 
quadrant 1, 2 or 4 for any control sample is greater than 
2%, test results may be erroneous. 
 
LIMITATIONS 
1. For optimal results, blood samples should be stained 

within 6 hours of collection. Retain samples in blood 
collection tubes at room temperature prior to staining 
and analyzing. Do not refrigerate. Stored or refrigerated 
samples may give aberrant results. To minimize the 
possibility of less than optimal results, analyze stained 
cells promptly. 

2. Recommended cell viability for venous blood 
specimens is 90% but this may be difficult to achieve 
with some abnormal specimens. 

3. Prolonged exposure of cells to lytic reagents may 
cause white blood cell destruction and loss of cells in 
the population of interest. 

4. All red blood cells may not lyse under the following 
conditions: nucleated red blood cells, abnormal protein 
concentration or hemoglobinopathies. This may cause 
falsely decreased results due to unlysed red blood 
cells being counted as leukocytes. 

5. This reagent is designed for use with whole blood 
preparations. It is not recommended for use with fresh 
or frozen mononuclear cell preparations. 

6. This reagent should not be diluted, aliquoted, or 
frozen. Use only as packaged. 

7. This reagent is for flow cytometry use only. 
8. Abnormal states of health are not always represented 

by abnormal percentages of certain leukocyte 
populations. An individual in an abnormal state of 
health may show the same leukocyte percentages as 
a healthy person. Use test results in conjunction with 
clinical and other diagnostic data. 

9. Certain patients may present special problems due to 
altered or very low numbers of certain cellular populations. 

10. Evaluation of some OKT3-treated patients with 
CYTO-STAT/COULTER CLONE CD3 (IgG1)-FITC/ T4-RD1 
monoclonal antibody reagent may be inappropriate.31-33 

11. Results obtained with flow cytometry may be erroneous 
if the laser is misaligned or the gates are improperly set. 

12. Due to an unacceptable variance among the different 
laboratory methods for determining absolute 
lymphocyte counts, an assessment of the accuracy of 
the method used is necessary.34 

 
EXPECTED VALUES 
CYTO-STAT/COULTER CLONE CD3 (IgG1)-FITC/T4-RD1 
Monoclonal Antibody Reagent 
Blood samples were collected from a population of 
apparently healthy males and females. The population 
was geographically diverse and included adults from the 
East, Midwest, Northwest and Southwest United States, 
unselected as to race and ranging in age from 
20-95 years. Samples were stained with CYTO-
STAT/COULTER CLONE CD3 (IgG1)-FITC/T4-RD1 
monoclonal antibody. Normal CD3 (IgG1)+ and T4+ cell 
values determined by flow cytometry (COULTER EPICS 
PROFILE gated on lymphocytes) for whole blood are given 
in the following table. A white blood cell count and 3-part 
differential were obtained for each sample. Values are 
expressed as % of the total lymphocyte count and as 
absolute counts (cells/mm3 [or cells/µL]). These are 
intended as representative values only. Each laboratory 
should establish its own expected values from the local 
population of normal donors. 
 

 WHOLE BLOOD 

 n Min Max Mean ±1 SD 

%CD3 (IgG1)+ Lymphocytes 145 43 88 70.5 ±9.5 

%T4+ Lymphocytes 145 22 64 44.2 ±8.7 

CD3 (IgG1)+ Absolute Counts 145 537 3374 1401.4 ±477.8

T4+ Absolute Counts 145 374 1966 865.7 ±285.9 
 
PERFORMANCE CHARACTERISTICS 
SPECIFICITY 
The CD3 antigen is a lineage-specific 'pan T cell' cell 
surface antigen and normally is present on mature 
thymocytes, resting and activated peripheral blood 
T lymphocytes (both inducer and suppressor/cytotoxic 
populations) and some natural killer cells.1-3,6,8 It is not 
detected on peripheral blood B lymphocytes, monocytes, 
granulocytes or platelets.2 Surface expression of the CD3 
antigen is preceded by its occurrence in the cytoplasm of 
immature and common thymocytes.6 
 
The CD4 antigen is present on thymocytes and the 
inducer T lymphocyte population in peripheral blood.11,12 
It is also detected on some monocytes.13 
 
To assess cellular cross-reactivity, CYTO-STAT/COULTER 
CLONE CD3 (IgG1)-FITC/T4-RD1 monoclonal antibody 
was screened on normal human adult donor blood 
samples. Results consistently demonstrated this reagent 
reacts with lymphocytes but not granulocytes. Monocytes 
were dimly-stained with the CD4 (T4) monoclonal antibody 
portion of this reagent. 
 
Final release criteria for each lot of CYTO-STAT/COULTER 
CLONE CD3 (IgG1)-FITC/T4-RD1 monoclonal antibody 
includes screening on a B-cell line (B cell Burkitt's 
lymphoma) to rule out any cross reactivity to human B 
lymphocytes. This cell line exhibits 95-100% reactivity with 
COULTER CLONE B1 monoclonal antibody (B cell specific) 
and shows no reactivity with CYTO-STAT/COULTER CLONE 
CD3 (IgG1)-FITC/ T4-RD1 monoclonal antibody. 
 
Refer to QUALITY CONTROL PROCEDURE for 
description of how to control for specific and nonspecific 
staining by CYTO-STAT/COULTER CLONE CD3 
(IgG1)-FITC/T4-RD1 monoclonal antibody. 
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LINEARITY 
Three replicate measurements were made at each of seven 
serial dilutions of a concentrated normal blood sample to 
achieve a range of CD3 (IgG1)+ and T4+ lymphocyte 
concentrations. Cells were stained with CYTO-STAT/COULTER 
CLONE CD3 (IgG1)-FITC/T4-RD1 monoclonal antibody 
reagent and analyzed by flow cytometry. 
 

 
 

 
 
CORRELATION 
Normal donors were tested using COULTER CLONE CD3 
(IgG1), CYTO-STAT/COULTER CLONE CD3 (IgG1)-FITC, 
COULTER CLONET4, CYTO-STAT/COULTER CLONE T4-RD1 
and CYTO-STAT/COULTER CLONE CD3 (IgG1)-FITC/ T4-RD1 
monoclonal antibodies in lysed whole blood by flow 
cytometry (COULTER EPICS PROFILE gated on lymphocytes). 
These data are given in the table below and support the 
premise that these reagents are equivalent in their reactivity 
with peripheral blood T and inducer T lymphocytes. Values 
are expressed in terms of % of the total lymphocyte count. 
 

 WHOLE BLOOD 

Reagent n Min Max Mean ±1 SD 

CD3 (IgG1) 60 56 84 67.9 ±10.7 

CD3 (IgG1)-FITC 145 40 88 70.4 ±9.7 

CD3 (IgG1)-FITC/T4-RD1 
[CD3 (IgG1)-FITC fraction] 

145 43 88 70.5 ±9.5 

T4 25 23 60 43.0 ±9.0 

T4-RD1 145 22 68 46.1 ±8.3 

CD3 (IgG1)-FITC/T4-RD1 
[T4-RD1 fraction] 

145 22 64 44.2 ±8.7 

 
PRECISION 
Within day 
Ten replicate measurements were performed for each of 
three levels of CD3 (IgG1)+ and T4+ lymphocyte 
concentrations on a COULTER EPICS PROFILE flow cytometer 
on the same day. Cell depletions were performed on a 
normal whole blood sample using magnetic beads coupled 
to monoclonal antibodies to generate the various levels. 
Cells were stained with CYTO-STAT/COULTER CLONE CD3 
(IgG1)-FITC/T4-RD1 monoclonal antibody reagent. Values 
are expressed in terms of % of the total lymphocyte count. 
 

Level n 
Mean %  

CD3 (IgG1)+ ±1 SD %CV 
Mean 
%T4+ ±1 SD %CV 

1 10 68.3 0.49 0.71 5.3 0.37 6.98 

2 10 81.3 0.87 1.07 49.6 0.70 1.41 

3 10 80.2 0.49 0.61 70.6 0.58 0.82 

Interlab 
Studies were performed on the same day by three separate 
laboratories within Coulter Immunology using different 
Coulter flow cytometers. Ten replicate measurements were 
made on each instrument. A single blood sample from one 
normal human donor was used for all measurements. The 
blood sample was divided into thirds and each third was 
stained with CYTO-STAT/ COULTER CLONE CD3 (IgG1)-
FITC/T4-RD1 monoclonal antibody reagent. Values are 
expressed in terms of % of the total lymphocyte count. 
 

Lab/ Instrument n 
Mean % 

CD3 (IgG1)+
±1 
SD %CV

Mean%
T4+ 

±1 
SD %CV

1 (Epics Profile I) 10 75.7 0.55 0.72 26.1 0.81 3.10

2 (Epics Profile I) 10 74.0 0.47 0.63 28.3 0.47 1.66

3 (Epics Profile II) 10 75.0 0.66 0.88 26.6 0.52 1.95
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