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CD4'CD25" regulatory T cells (Tregs) are critical in maintaining self tolerance and preventing organ specific
autoimmune diseases. Their role in childhood immune thrombocytopenic purpura (ITP), an immune disorder
in which the production of platelet autoantibodies might be caused by cytokine network dysregulation, has
not been clearly defined. Transforming Growth Factor-beta1 (TGF-B1) has been suggested to mediate Tregs
suppressive function. The aim of this study was to assess cell populations of CD4'CD25" T regulatory cells
as well as mRNA expression of TGF-B1 level in peripheral blood of children with ITP and evaluate their
possible role in prediction of disease severity and response to therapy. Thirty-three children with ITP (13
acute and 20 chronic cases) and 10 healthy controls were studied. CD4"'CD25" regulatory T cells were
assessed in peripheral blood by flowcytometry. Expression of TGF-B1 mRNA was examined by real-time
quantitative polymerase chain reaction assay. The frequency of CD4'CD25" Tregs was significantly
decreased in acute and chronic ITP patients as compared to controls. Acute ITP patlents had 5|gn|f|cantly
lower percentage of Tregs compared with chronic ITP patlents Higher frequency of CD4'CD25" Tregs was
detected in chronic ITP patients with platelet count >100x10°/L compared with patients with platelet count
<100x10°/L and in steroid responsive patients compared with steroid resistant patients. The expression of
mRNA TGF-B1 level was significantly Iower in acute and chronic ITP patients compared with controls and in
chronic ITP patients with pltc< 100x10%/L in comparison with pat|ents with pltc>100x10°/L. A significant
positive correlation was found between percentage of CD4°CD25" Tregs and mRNA expression of TGF- B1in
chronic ITP patients. In conclusion, immune regulation of TGF-B1 by Tregs may play a fundamental role in
the pathogenesis of childhood immune thrombocytopenic purpura. This might form a base for future specific
immunomodulatory therapies for ITP.

mmune (idiopathic) thrombocytopenic =~ macrophage activation (Erduran et al., 1998;

purpura (ITP) is an immune disorder

characterized by enhanced platelet
destruction in the reticuloendothelial system
due to platelet autoantibodies (McMillan,
1981). The targets for the platelet
autoantibodies are most frequently the
membrane glycoproteins (GP) IIb/Illa and GP
Ib/IX (Woods et al., 1984a, 1984b). There is
increasing evidence that regulatory T-
lymphocytes play an important role in the
pathogenesis of this disorder, and a variety of
phenotypic and functional abnormalities
within the T-cell population have been
described in ITP (Andersson et al., 2000),
however, the results reported are inconsistent.
Furthermore, several reports on serum
cytokines in ITP have pointed towards a
specific CD4" T helper (Thl) cell and

Andersson et al., 2000).

A search for peripheral T cells that might
exert dominant inhibitory effects on
autoreactivity has implicated a subpopulation
of CD4"CD25" T cells called regulatory T
cells (Tregs) (Silke and Harvey, 2005). Over
the past 10 years, suppressive or regulatory T
cells have reemerged as one of the central
mechanisms  of  peripheral  tolerance.
Sakaguchi et al.,, (1995) first described a
subpopulation of regulatory T cells which
constitute 5-10% of peripheral CD4" T cells
in normal humans and characterized by the
constitutive expression of the IL-2 receptor a
—chain (CD25). The direct removal of CD4"
Tregs from healthy animals can break self-
tolerance, leading to the development of
autoimmune disease; where as repopulation of
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these cells can re-establish self tolerance and
prevent autoimmune disease. This observation
indicates that Tregs play a critical role in the
maintenance of self-tolerance and the
prevention of autoimmunity. They are also
now known to have a more general
immunosuppressive role in the face of chronic
inflammation as well as in tumor and
transplantation immunology (Shimizu et al.,
1999; Read et al., 2000; Hori et al., 2002).
The mechanism of suppression induced by
Tregs and the factors which regulate Tregs
function and number, have only begun to be
elucidated.

TGF-pl is a pleotropic cytokine that
regulates inflammation, induction of self
tolerance and autoimmunity. TGF-f1 has also
been found to be an important inhibitor of B
cell proliferation and antibody production. It
has been suggested to play a key role in
mediating Tregs suppressive function (Samuel
and Christoph, 2006).

However, the characteristics and role of
Tregs as well as TGF-f1 in patients with ITP
have not been carefully studied. Only limited
data showing increased levels of CD4 CD25"
activated T cells and serum TGF-f1 in
chronic ITP adult patients with remission
have been reported (Andersson et al., 2000).
The functional implications of Tregs in the
pathogenesis of ITP and studies in pediatric
patients are lacking.

The objective of the present study was to
determine the frequency of CD4'CD25" T
cells in the peripheral blood and to assess
mRNA expression for TGF-B1 in children
with acute and chronic ITP and to investigate
differences in their expression during periods
of disease activity and remission, in
anticipation that the findings could help in
understanding their possible role in the
pathogenesis of childhood ITP and prediction
of response to treatment.

Subjects and Methods

Subjects

Thirty-three children and adolescents with ITP (14
males and 19 females), aged 2-15years (mean
8.85+3.99 years) were enrolled in this study. They were
chosen from the regular attendants of the Pediatric
Hematology Clinic Children’s Hospital, Ain Shams
University. Diagnosis of ITP was based on presence of
thrombocytopenia only (Platelet count<100x10°/L),
with no evidence of red cell or white blood cell
abnormalities, normal or increased number of
megakaryocytes with normal myeloid and erythroid
elements in bone marrow smears, absence of
splenomegaly and exclusion of other known causes of
thrombocytopenia [such as connective tissue disease,
malignancy, drug induced  thrombocytopenia
(Lanzkowsky, 2004).

An informed consent was obtained from parents of
each participant prior to the study.

Patients were divided into two groups:
Group |

Comprised 13 patients with acute ITP (disease duration
less than 6 months). They were 7 males and 6 females;
aged 2-12 years (mean 6.23+2.89 years).

Group Il

Comprised 20 patients with chronic ITP (disease
duration more than 6 months). They were 7 males and
13 females; aged 4-15 years (mean 10.66+3.68 years).
They were further separated into two groups based into
their platelet count (pltc): active disease < 100 X 10%/ L
(n=11) and in remission > 100X 10’/ L (n=9).

At time of sampling all patients were at least one
month out of steroid or immunosuppressive therapy to
avoid their effect on membrane markers of
lymphocytes as documented (Torubarova et al., 1989).

Control group

Comprised ten healthy children and adolescents (6
males and 4 females) age and sex matched with normal
pltc. Their age ranged between 3 - 15 years (mean 7.85
+ 5.22 years)

For all the subjects the following clinical and
laboratory evaluations were done.

|- Clinical evaluation

A full history was taken laying stress on disease
duration, drug intake, preceding viral infection and
bleeding manifestations. Thorough clinical examination
was  performed  stressing on  organomegaly,
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lymphadenopathy and excluding other causes of
thrombocytopenia.

II- Laboratory investigations

All patients and controls were subjected to full clinical
evaluation, complete blood count, direct and indirect
Coombs’test, antinuclear antibody detection by the
indirect immunofluoresence technique and
morphological examination of bone marrow smears
(for patients only).

Sample collection and separation of mononuclear
cells

Two sterile vacutainers; one with Heparin (for
flowcytometric analysis) and the other with EDTA (for
PCR assay), were used for collecting venous whole
blood from each patient and control. Blood was layered
on a Ficoll-Hypaque density-gradient and centrifuged
at room temperature. The peripheral blood
mononuclear cell layer was collected, washed and
resuspended in Hank’s balanced salt solution (Cochet
et al., 1988).

Real-Time Polymerase Chain Reaction Assay for
Measurement of Human TGF- 31 mRNA

RNA extraction

Total RNA was extracted from peripheral blood
mononuclear cells by using an RNA extraction kit
(Purescript®, Gentra Systems, USA) according to the
manufacturer’s instructions. The total purified RNA
sample was stored at -70° to -80° C for direct use in
first- strand cDNA synthesis.

Reverse transcription

Reverse transcription (RT) was done using
GeneScriptT‘\'1 reverse  transcriptase, GeneCraft,
Germany (Moloney Murine Leukemia Virus) which is
RNA-dependent DNA polymerase.

Random Hexamers were used to prime the first-
strand synthesis and the reaction was carried out in a
total volume of 20 pl according to manufacture’s
protocol. The reaction mixture was prepared as follows:
2 pg of total RNA, RT buffer (250 mM Tris-HCL —PH
8.3, 15mM MgCl,, 400mM KCI), primer, ImM each
dNTP and 1 U/ul RNasin. The reaction mixture was
incubated at 70°C for 2 min, chilled to 23°C to anneal
primer to RNA and 50 units of GeneScript™ reverse
transcriptase was added and incubated 10 min at 23°C
followed by 30 min at 42°C. The reaction was heated at
95°C for 5 min and chilled on ice. The RT-reaction was
stored at -20 °C to be used for subsequent PCR.

Quantitative Polymerase Chain Reaction

The primers and probes used in the real -time
polymerase reaction for TGF-f1 as a target gene and
glyceraldehyde-3-phosphate dehydrogenase (GAPDH)
as an endogenous control, were supplied from
RoboScreen, USA, according to Overbergh et al,
(2003) (table 1).

a. Master mix: (Total volume 50 pl):

5.0 ul 10X reaction buffer, 5.0 pul dNTPs 10mM,
primer set final 100 nM each (forward & reverse
primers of GAPDH and TGF-f1), Taq Man Probe final
100 nM, 0.5 ul Prime Taq™ DNA polymerase
(Quality, Genet Bio, Korea), 5.0 ul cDNA, RNAse-free
water.

b. Program in real time thermal cycler

Stepl: 5 min at 94°C, step 2: 30 sec. at 94°C, 30 sec. at
60°C, this is repeated for 40 cycles.

Precautions were taken to avoid any kind of
contamination with extraneous nucleic acids. Blank
reaction with no nucleic acid and serial dilution of
standards were performed in PCR run.

c. Quantitative PCR

Real-time PCR was performed with a LightCycler
(Roche, Mannheim, Germany) and we quantified
mRNA by TagqMan real time PCR method (Roche
Applied Science).

An amplification plot is the plot of fluorescence
signal versus cycle number. In the initial cycles of
PCR, there is little change in fluorescence signal. This
defines the baseline for the amplification plot. An
increase in fluorescence above the baseline indicates
the detection of accumulated PCR product. A fixed
fluorescence threshold can be set above the baseline.
The parameter Ct (threshold cycle) is defined as the
fractional cycle number at which the fluorescence
passes the fixed threshold. A plot of the log of initial
target copy number for a set of standards versus Cr is a
straight line. Quantitation of the amount of target in
unknown samples is accomplished by measuring Cy
and using the standard curve to determine starting copy
number. The entire process of calculating Crs,
preparing a standard curve, and determining starting
copy number for unknowns was performed with the
sequence detector software (LightCycler Relative
Quantification Software version 5.3).

Relative  TGF-B1 expression was calculated by
dividing the copy number of TGF-B1 by the copy
number of GAPDH from the same sample material.

Relative Gene Expression = Target-to-GAPDH Ratio
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Table1. PCR primers and Taq Man probes used in this study.

TGF-g1

Taq Man probe 5' 6FAM-CACGCAGTACAGCAAGGTCCTGGCC-TAMRA 3'

Forward primer 5 CCCTGCCCCTACATTTGGAG 3'
Reverse primer 5 CCGGGTTATGCTGGTTGTACA 3'

GAPDH

Taqg Man probe 5' 6FAM -CAAGCTTCCCGTTCTCAGCC-TAMRA 3'

Forward primer 5'-GAAGGTGAAGGTCGGAGTC-3'
Reverse primer 5-GAAGATGGTGATGGGATTTC-3'

GAPDH-= glyceraldehyde-3-phosphate dehydrogenase

Flowcytometric analysis

Two-color  immunofluorescence  staining  was
performed on FACS Flowcytometer (Becton
Dickinson) within few hours after blood sampling.
Fluorescein isothiocyanate (FITC)- labeled monoclonal
anti-CD4 (Mouse IgG2a, clone S 3.5, Caltag™,
Burlingame, = CA),  phycoerythrin  (PE)-labeled
monoclonal anti-CD25 (Mouse IgGl, clone 3G10,
Caltag™, Burlingame, CA) and relevant isotype- and
fluorochrome-matched control antibodies, were used in
this study. Antibody staining analysis was performed
on FACS scan (Becton Dickinson) using Lysis II
software. Based on data supplied by the manufacturers
5 ul of antibody was used per 1 x 10° cells, incubated at
4°C in the dark for 30 min, washed in phosphate buffer
saline (PBS) for 10 min at 1700 rpm, resuspended in
200 pul PBS and analysed on the flowcytometer.
Lymphocytes were gated via their forward- and side-
scatter properties. For identification of CD4 CD25"
cells, dot plot quadrants were set so that the
lymphocytes that were stained with the isotypes control
were within the 99.5th percentile. The percentage of
CD4'CD25" T cells was determined by the ratio of
CD4"CD25" T cells in lymphocytes.
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Figure 1. Amplification curve of the human TGF-B1
gene in patients and control samples showing the log of
the change in fluorescence plotted versus cycle
number.
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Figure 2. Amplification of the human GAPDH gene in
serial dilutions of genomic DNA (a) Amplification plot
showing the log of the change in fluorescence plotted
versus cycle number. (b) Standard curve showing Ct
values plotted versus the log of the initial amount of
genomic DNA.
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Figure 3. The peripheral blood was stained with FITC- conjugated anti-CD4 and PE- conjugated anti- CD25. (a)
Lymphocytes were gated via their forward- and side- scatter properties. The percentages shown in (b) and (c) were
the percentages of CD4°CD25" T cells in control and acute ITP case respectively; the percentages shown in (d) and
(e) were the percentages of CD4"CD25" T cells in active and remission phases of chronic ITP cases respectively.



