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In vitro arsenic trioxide induces apoptosis in T cells of asthmatic
patients by a Bcl-2 related mechanism

QIN Dong-yun', HUANG Ren’* , WU Tie'

(1. Department of Pharmacology, Guangdong Medical College, Zhanjiang 524023, China;
2. Guangdong Experimental Animal Monitoring Department, Guangzhou 510260, China)

Abstract; This study examined the effects of arsenic trioxide on apoptosis and interleukin4 release in
T cells of asthmatic patients in vitro and investigated the role of Bel-2 in the active mechanism. T cells
were isolated from asthmatic patients (n =21) and healthy controls (n =20), and then treated with
arsenic trioxide and dexamethasone. Cell apoptosis was measured using fluorescence microscopy, flow
cytometry and a cytochrome ¢ ELISA kit. Interleukin4 levels in the serum and in supernatants from T cells
were quantified by ELISA. Flow cytometric analysis and immunofluorescence studies were performed to
determine Bcl-2 expression. T cells of the asthmatic patients (i. e. without treatment) exhibited
decelerated spontaneous apoptosis after 24 h incubation in vitro when compared to T cells of the healthy
controls. With dexamethasone treatment, an increase in apoptosis of T cells was not significantly different
between both groups, irrespective of the method used. Arsenic trioxide treatment, however, significantly
increased the apoptosis of T cells of the asthmatic group and showed a slight effect on the control group. In
asthmatic patients, elevated levels of interleukin4 and up-regulated Bcl-2 expression were detected.
Moreover, in vitro, T cells of asthmatic patients spontaneously released more interleukin4 and exhibited
more Bcl-2 expression than T cells from the control group. Arsenic trioxide treatment significantly
decreased interleukin4 release and down-regulated Bcl-2 expression in asthmatic patients, while it only
slightly affected healthy controls. Dexamethasone treatment decreased interleukin4 release in both groups
examined. It did not significantly influence Bcl-2 expression. These results suggest that arsenic trioxide
induces T cell apoptosis and decreases interleukin4 release in T cells of asthmatic patients in »itro and that
down-regulation of Bcl-2 expression may be an important mechanism.
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nFEEBEARAKEAR,T M Bl2 KX B, WH, EHEIEFR24 h )5, BiREE T M LERYRE TH
B RABHEAEA R4 R Bl2 WREKFHEFTER. AL _HBEERIRHEE THRAARA R4
433, T Bel-2 ik HXBREXNEE THARTHEEMN, MERMTERRRATARBERO ARSI R4 BE
B EMN PR A T 48 Bel2 ZRRIB WA, FRER ZQAMERITETRFRE T HRAT,
BAOHMAEA R4 4W, TR Bel2 ZRRATRELEENHZ—,

XEWR: SR THR; ARAT; BABAMR4; Bi; Bel-2

Chinese traditional medicine treats asthma patients
with a mineral drug containing arsenic, and with this
In the
Song Dynasty in China, Zijindan is clinically and

drug, special curative effects are achieved'".

frequently used to treat asthma, with more than 90% of
the patients safety controlled asthmatic attacks'®’. The
main component of Zijindan is arsenic trioxide. Qur
previous research indicated that mice with allergic
asthma could be treated effectively with arsenic
trioxide®’. Arsenic trioxide improved both the lung
function of the mice and suppressed infiltration of
the airways. The exact

effect

inflammatory cells into

mechanism behind this positive remains
uncertain.

T cells have a central regulatory role in the
pathogenesis of asthma. Activated T cells secret Th2-
like cytokines such as interleukin ( IL)-4, which
stimulates bronchoalveolar lavage fluid eosinophilia,
hyperreactivity (AHR) and goblet cell hyperplasia[” .
T cell apoptosis is delayed in asthma, which may be
the cause of the persistent infiltration of allergic
inflammatory cells into the airways. Inducing T cell
apoptosis leads to depression of T cell proliferation and
to suppression of the immune response.

Arsenic trioxide is considered one of the most
orthodox anti-tumor drugs in China. It has been

confirmed that arsenic trioxide can cure acute
promyelocytic leukemia and other malignant tumors. In
vitro studies show that the mechanism involves the
suppression of cell proliferation and the induction of
cell apoptosis'®!. Arsenic trioxide has been shown to
induce apoptosis in a variety of blood cells by

of cell
The mitochondrial apoptotic pathway is

activation of the mitochondrial pathway
death!® .
regulated by apoptosis-related proteins (e. g. Bcl-2)

"] Therefore, we

as well as cytokines (e. g. IL4)
investigated whether the mechanism behind arsenic
trioxide treatment for asthma is related to an induction
of T cell apoptosis and a subsequent decrease in IL4
release. The aim of this study is to examine the effects
of arsenic trioxide on peri-blood T cell apoptosis and

IL4 release in witro, in cells obtained from asthmatic

patients and normal healthy controls, and also try to
investigate the mechanism involved in arsenic trioxide-
induced apoptosis of T cells, such as the role of Bcl-2

expression.

Materials and methods

Subjects Approval for this study was granted by
the Clinical Ethics Committee and informed consent
was obtained from each subject. Patients with an acute
attack of asthma (n =21) were examined, with the
mean age of patients at (48.9 + 12.8) years. The
diagnosis was based on clinical history, clinical
examination, and laboratory findings and was consistent
with diagnostic criteria outlined at the National Asthma
Conference (1997). All patients were defined as acute
attack asthmatics with AHR. Lower maximal expiratory
flows were at 25% and 50% of vital capacity
(MEF25, MEF50 ), combined with conditions of
expiratory dyspnea and wheezing. None of the
examined patients had any clinical signs of infection
such as fever or neutrophilic leukocytosis. None had
received blood transfusions or was under treatment with
steroids or immunosuppressive therapy for at least one
week prior to the study, and there were no signs of
acute respiratory failure or autoimmune disease in any
subjects at the time of study entry. The control group
consisted of 20 healthy age-matched and sex-matched
university workers who had undergone an annual health
examination. Examinations confirmed them to be free
of major cardiopulmonary and autoimmune diseases.
Table 1 characterizes the study subjects.

Isolation of peripheral blood T lymphocytes
The separation of T cells from blood was performed
using the lymphoprep and nylon wool column
method™ . In short, T cells were washed twice with
RPMI 1640 medium supplemented with 10% fetal calf
serum ( FCS), suspended in RPMI 1640 medium
containing 10% FCS, 100 pg - L™
1x10° u-L™' penicillin at a density of 5 x10°

streptomycin and

cells - L', Cell viability was determined using Trypan
indicating a cell
T cells

Blue exclusion, with results

population viability of greater than 98%.
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(CD3*" cells )

(determined by flow cytometric analysis and indirect

represented 92% of the cells

immunofluorescence techniques) .

Treatment of T Ilymphocytes with arsenic
trioxide and dexamethasone T cell suspensions
were distributed into 24-well plastic plates ( Falcon,
Bedford, MA, USA), 5 x 10° cells per well, and
treated with 0. 1 pg - mL™" arsenic trioxide (Sigma,
USA) and 5 pg- mL™' dexamethasone. Cells mnot
treated with the chemical additives were labeled as
“spontaneous release” for the purposes of this study.
Samples were incubated for 24 h in a humidified
atmosphere at 37 C, 5% CO,. After incubation, cell
culture supernatants were collected for assay of IL4,
centrifuged and frozen immediately at —70 C, and
stored for no longer than 3 weeks. The cells were used
for apoptosis measurements or for assay of Bcl-2
expression.

IL-4 assay Human IL4 levels in the serum and
in supernatants obtained from T cells were quantified
by ELISA, using a commercially available kit
(Endogen, Woburmm, MA, USA). The kits employed
a specific monoclonal antibody immobilized on a 96-
well microtiter plate that bound IL4 in the aliquot and
a second
antibody.
remove unbound substances and antibodies, a substrate

enzyme-conjugated specific polyclonal

Following several washings in order to

solution was added to the wells. Color development was
stopped with the addition of sulphuric acid and the
intensity of color was measured using a microtiter plate
reader ( E-max, Molecular Devices Co, Menlo Park,
CA, USA) at 450 nm ( correction at 550 or 540 nm).
The detection limit was 3 pg- mL™'. Intra-assay
variations were less than 6% .

Apoptosis measurement After incubation with
arsenic trioxide and dexamethasone, the cells were
centrifuged and suspended in 50 wL of RPMI 1640. A
25 wL aliquot of cells was stained with a 1 : 1 stock
solution of 100 pg - mL™' acridine orange plus 100
pg - mL™" of ethidium bromide in PBS''. After 2
min, the suspension was placed on a microscope slide
and covered with a coverslip. A minimum of 500 cells
was scored under the fluorescence microscope and
categorized as normal, apoptotic, or necrotic.
“Healthy ” cells had a normal green nucleus, and
apoptotic cells had condensed or fragmented bright
green chromatin. Late apoptotic cells with secondary
necrosis displayed condensed or fragmented orange

[91

chromatin Both apoptotic types of cells were

included in the “apoptotic category”. The results were
expressed as the percentage of apoptotic cells.

Another 25 pL aliquot of cells was stained and
fixed with propidium iodide. DNA content analysis was
performed using flow cytometry to detect the rate of
apoptosis. The apoptosis mark is the DNA subdiploid-
peak.

Cell apoptosis was also measured by cytochrome ¢
release from mitochondria using a Cytochrome ¢ ELISA
kit from Bender Medsystem Diagnostic GmbH (Vienna,
Austria). The assay was performed according to the
manufacturer’ s instruction. After incubation as de-
scribed above, cells were centrifuged , washed in PBS,
re-suspended in Lydid Buffer and incubated for 1 h at
room temperature. After centrifugation (1 000 x g for
15 min) , the cytochrome ¢ concentration in the cytosol
was measured. Samples were transferred into wells
coated with a monoclonal antibody specific for cyto-
chrome ¢, washed, and incubated with a biotinylated
second antibody. Following incubation and washing, a
streptavidine-HRP complex was added. After washing,
a substrate solution was added to the wells. Colour
development was stopped with sulphuric acid and the
intensity of color was measured at 450 nm ( correction
at 610 nm ). The limit of cytochrome ¢ detection was
0.08 ng - mL ™",

Bcl-2 expression assay and flow cytometric
analysis  After incubation with arsenic trioxide and
dexamethasone, as described above, the cells were
centrifuged and washed twice in PBS containing 1%
bovine serum albumin. Immunofluorescence studies
were performed, using a combination of fluorescein
isothyocyanate ( FITC) conjugated mouse monoclonal
antibodies ;: Bcl-2-FITC from R&D System, MN, USA.

Cells (5 x10°) were added to a flow cytometry
tube and stained with monoclonal antibodies against
cell surface markers ( Bcl-2-FITC) for 20 min at room
temperature and analyzed by flow cytometry directly
after preparation.

The cells were collected using a FACSCalibur flow
cytometer equipped with 488 nm argon laser ( Becton
Dickinson ) and analyzed with CellQuest Software.
10 000 total events were collected. An isotype-matched
negative control was used in the assay to distinguish
positive and negative results.

Statistical analysis Values are expressed as
x +s. The significance of differences was determined
with the Manny-Whitney u test for comparisons between
two groups ( control and experimental one ), the
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ANOVA Friedmans’ test for multiple comparisons, and
the Wilcoxon matched pair test for comparing inside
groups; p-values < 0.05 were considered to be
significant.

Results
1 Clinical data
There were no significant differences in the male/

female ratio or in age between the two study groups
(Table 1).

Table 1  Clinical characteristics of healthy controls
and asthmatic patients

Healthy control Asthmatic patient

Parameter (n=20) (n=21)
Age/year 40.9 £10.9 48.9+12.8
Sex(M/F) 17/3 17/4
Respiratory rate/breath + min ~' 15-21 25 -46
Heart rate/beat * min 60 -81 110 - 168
FEV1/% of predicted 90 +8 60 £10
PEF/% of predicted 90 +7 60 £10
WBGC( x10 ?)/L 5.5+1.2 6.4x1.5

( Normal ) { Normal)
Neutrophil’ %6 of total WBC number 59x12 5113
Lymphocyte/ % of total WBC number 41 £16 48 £19
Eosinophil’% of tolal WBC number 2 x3(0-6) 8 x8(0-25)

2 Comparison of IL4 in serum and Bel-2 ex-
pression of T cells between asthmatic patients and
healthy controls

Elevated serum levels of IL-4 and up-regulated
Bel-2 expression of T cells were observed in asthmatic
patients (Table 2).

Table 2  The levels of IL4 in serum and Bel-2
expression rate of T cells isolated from the blood of
patients with asthma and healthy controls

G IL4 density Bel-2 expression
oup /pg+ mL~! rate/%
Asthmatic patient (n =21)  280.32 £96.36" 29.57 £11.39"
Health control (n=20) 42,13 £22.18 4.31 £3.08

IL4 levels were detected by means of ELISA. Immunofluo-
rescence studies were performed to detect cells with Bel-2
markers. The comparison of difference between two groups in the

Manny-Whitney u test. x 5. " P <0. 05 vs health control group

3 Effect of arsenic trioxide and dexamethasone on
IL-4 secretion of T cells

When T cells of both groups were cultivated in
vitro, it can be observed that the T ecells of patients
with asthma released more IL-4 into the culture

medium than T cells of controls. Arsenic trioxide (0.1
pg - mL™") treatment decreased the IL4 level in the
cell culture medium, but only in T cells of patients
with asthma and not in the control group. However,
dexamethasone (5 pg- mL™') treatment inhibited
IL4 release in both groups ( Figure 1).

400

O Control (r=20)
350 x
B Asthma (7=21)
= 300
o
E 230
£ 200
=+ # #
5 150
100
50 .
0
A B C
Figure 1 Effects of arsenic trioxide and

dexamethasone on IL4 release of peripheral T cells
isolated from the blood of patients with asthma and
healthy controls. T cells (5 x 10°) were treated with
0.1 pg-mL ' arsenic troxide and 5 pg-mlL’'
dexamethasone for 24 h. Supematants from T cells
were stored for no longer than 3 weeks. TL-4 density in
supernatants was detected by ELISA. A; Not induced,
spontaneous apoptosis; B: Arsenic trioxide (0.1
pg - mL™") -induced apoptosis; C: Dexamethasone (5
pg - mL™" )-induced apoptosis. ‘P <0.05 »s A
(control) ; P <0.05 vs A (asthma)

4 Effect of arsenic trioxide and dexamethasone on
T lymphocyte apoptosis

4. 1 Results of apoptosis measurement using
fluorescence microscopy A minimum of 500 cells
was scored under the fluorescence microscope and
categorized as normal, apoptotic, or necrotic.
“Healthy ” cells had a normal green nucleus, and
apoptotic cells had condensed or fragmented bright
green chromatin. Late apoptotic cells with secondary
necrosis displayed condensed or fragmented orange
chromatin ( Figure 2). Both apoptotic types of cells
were included in the “apoptotic category”. The results
were expressed as the percentage of apoptotic cells
(Table 3).

When T cells of both groups were cultivated in
vitro, the cells of asthmatic patients exhibited lower
spontaneous apoptosis than the control cells. Arsenic
trioxide (0.1 pg-mL™') treatment significantly
increased the apoptosis rate in cells of the asthmatic
group and only slightly affected the cells in the control

group. When the cells were treated with dexame-



QIN Dong-yun,et al:/n vitro arsenic trioxide induces apoptosis in T cells of asthmatic patients by a Bel-2

related mechanism -39

thasone (5 pg - mL~ '), an increase in the percentage
of apoptotic cells was observed in both groups. No
difference was seen in the level of dexamethasone-
induced apoptosis between the control and asthmatic
groups.

Table 3 The influence of arsenic trioxide and dexa-
methasone on apoptosis of peripheral T cells isolated
from the blood of patients with asthma and healthy
controls

Treatment Conmtrol/% (n =20) Asthma/% (n=21)
A 20.7 £4.3 13.8 £4.0°
B 24.1£3.3 24.0£5.5°
¥ 36.6210.1° 29.0 £9.6"

Apoptotie cells were counted under the fluoreseent microscope
after staining with acridine orange and ethidium bromide. A
minimum of 500 cells was scored under the fluorescence
microscope and categorized as mormal, apoptotic, or necrotic.
Both apoptotic and necrotic types of cells were included in the

“ apoptotic category .
percentage of apoptotic cells. A: Not induced, spontaneous

The results were expressed as the

apoptosis; B: Amenic trioxide (0.1 pg- mL"' )-induced
apoptosis; C: Dexamethssone ( § pg+ mL™" )-induced
apoptosis. ~ *<0.05 vs A ( control) ; *P<0.05 us A ( asthma)

4,2 Results of apoptosis measurement using flow
cytometry

results using fluorescence microscopy, indicating a low

DNA content analysis confirmed these

level of spontaneous apoptosis of T cells in patients
with asthma and an induction of apoplosis by arsenic
trioxide and dexamethasone treatment. While T cells of
asthmatic patients showed the same sensitivity to
dexamethasone treatment as those of the healthy
controls, they did show more sensitivity to arsenic
trioxide treatment than those from healthy subjects
(Table 4, Figure 3).

Table 4 The influence of arsenic trioxide and dexa-
methasone on apoptosis of peripheral T cells isolated
from the blood of patients with asthma and healthy

controls

Treatment Control/% (n=20) Asthma/% (n =21)
A 18.9 3.8 1.6+3.9"
B 273.1+3.3 23.9 4.8°
C 34.7 28.7"° 27.5=7.8"

Apoptosis was measured by DNA content analysis. A. Not
induced, spontaneous apoptosis; B: Arsenic trioxide (0.1
pg - mL™" )-indueed apoplosis; C: Dexamethasone ( 5
pg * mL " )-induced apoptosis. "P<0.05 vs A ( control) ;
"P<0.05 1s A (asthma)

4. 3 Results of apoptosis measurement using
ELISA kit
by cytochrome ¢ release from mitochondria, it was

When apoptosis of T cells was assessed

observed that spontaneous apoptosis of T cells from the
asthmatic patients was significantly lower than that of
the healthy controls. Dexamethasone induced apoptosis
of T cells of both groups, and arsenic trioxide induced
apoptosis of T cells of the asthmatic group while the
effect of arsenic trioxide on apoptosis of T cells of the
control group was not significant ( Figure 4 ).
5 Role of Bel-2 in arsenic trioxide-induced
apoptosis and dexamethasone-induced apoptosis of
T cells

As shown in Table 2, up-regulated Bel-2 expre-
ssion of T cells was observed in asthmatic patients. To
determine whether the modulation of Bel-2 may be
involved in T cell apoptosis, Bel-2 expression in T
cells was measured.

When T cells of both groups were cultivated in
vitro for 24 h, it was observed that T cells of
patients with asthma expressed more Bel-2. Arsenic

Figure 2 Representative photographs of normal and apoptotic T cells stained with acridine orange and ethidium
bromide. Arrowheads indicate normal cells, fine arrows indicate apoptotic cells, and thick arrows indicate late

apoptotic cells
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Figure 3 DNA content analysis of T cells apoptosis.

Arrowheads indicate DNA subdiploid-peak. A, B, C: T
cells of asthmatic patients; D, E, F: T cells of healthy controls.

A, D: No treatment; B, E: Arsenic trioxide

(0.1 pg- mL™") treatment; C, F; Dexamethasone (5 pg + mL™") treatment

trioxide treatment significantly down-regulated Bcl-2
expression of T cells of the asthmatic group, and
slightly affected the control group. However, the effect
of dexamethasone on Bcl-2 expression of T cells was
not visible in both groups (Figure 5, Table 5).

80 0O Control (#=20)
0 B Asthma (7=21)

60
50
40
30
20
10

0

Figure 4 Influence of arsenic trioxide and dexame-

Cytochrome ¢/ ng'mL!

thasone on apoptosis of peripheral T cells isolated from
the blood of patients with asthma and healthy controls.
See Figure 1 for cell treatments. Apoptosis of cells was
measured as the amounts of cytochrome ¢ released from
mitochondria of treated cells into the cytosol. A: Not
induced, spontaneous apoptosis; B:; Arsenic trioxide
(0.1 pg- mL™")-induced apoptosis; C: Dexame-
thasone (5 pg - mL™')-induced apoptosis. * P <0.05
»s A (control) ; *P <0.05 vs A (asthma)
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Figure 5 Flow cytometric analysis of Bel-2 expression
in T cells. A,B,C: T cells of asthmatic patients; D,
E,F: T cells of healthy controls. A,D: No treatment;
B,E: Arsenic trioxide (0.1 pg- mL™') treatment;
C,F: Dexamethasone (5 pg+ mL™') treatment
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Table 5 The influence of arsenic trioxide and dexa-
methasone on Bcl-2 expression of peripheral T cells
isolated from the blood of patients with asthma and
healthy controls

Treatment Control/% (n =20) Asthma/% (n =21)
A 21.9£5.3 36.2 +5.8"
B 17.8 £4.6 21.427.7%
C 20.8+£9.5 33.6 £9.0

Immunofluorescence studies were performed detecting cells with
Bel2. A: Not induced, spontaneous apoptosis; B: Arsenic
trioxide (0.1 pg-+ mL™" )-induced apoptosis; C: Dexame-
thasone (5 pg+ mL ™" )-induced apoptosis. *P <0.05 vs A
(control) ; *P <0.05 vs A (asthma)

Discussion

The results of our study show that T cells isolated
from the blood of asthmatic patients, when compared to
T cells from healthy controls, exhibit decelerated
spontaneous apoptosis after a 24 h incubation in vitro,

corresponding with other reports[m].

In investigating
the causes of decelerated spontaneous apoptosis of T
cells of asthmatic patients, we estimated the Bcl-2
expression and detected that T cells of asthmatic
patients had a high Bcl-2 expression in comparison to
controls. Since Bcl-2 is known as an anti-apoptotic
gene, it seems likely that up-regulation of Bel-2
expression of T cells is one of the causes of the
decrease in apoptosis of T cells in asthmatic patients.
We suppose that Bel-2 might provide survival signals
for T cells, which may result in an increase of activated
T cells and IL4 secretion, followed by persistent
infiltration of allergic inflammatory cells such as
eosinophils, lymphocytes and mast cells into the
airways during an asthma attack.

apoptosis[n’m ;

Glucocorticoids can  induce
therefore we chose dexamethasone as a positive
control. We have confirmed that, with dexamethasone
treatment, an observed increase in the percentage of
apoptosis of T cells was not significantly different
between the two groups irrespective of the method
used. Dexamethasone treatment appeared to inhibit
IL4 release in both groups. Arsenic trioxide
treatment, however, showed a significant increase in
both the percentage of apoptosis of T cells and in
inhibition of IL4 release in the asthmatic group only.
In other words, T cells from asthmatic patients appear
to be very sensitive to both arsenic trioxide and
dexamethasone treatments. In contrast, T cells from
healthy persons exhibit resistance to arsenic trioxide

treatment. Considering possible reasons for such

resistance, we postulate that the treatment mechanism
of arsenic trioxide for asthma is different from that of
further studies to be

conducted to confirm this statement.

dexamethasone ; will have

Asthma is clinically characterized by airway
eosinophilic inflammation and hyperreactivity. Qur
current understanding of the pathophysiology of asthma
is that it is an inflammatory airway disease based on an
immune response, as a result of complex interactions
between host and environmental factors. The onset of
asthma involves a perturbation of the balance between

]

T lymphocyte proliferation and apoptosis'®!. Emerging

evidence suggests that the development of clinical
inhaled
establishment of a dominant population of CD4 * T cells
that are either classified as Th2-like or Thl-like!™’.

Th2 responses are characterized by secretion of the

sensitivity  to antigens  involves  the

cytokine IL4, which is produced during allergic
responses and induces the production of IgE by B

[15,16]

cells In asthmatics, airway inflammation and

hyperreactivity have been shown to depend upon CD4 *
T cells'”™ and the L4, Our

experiments also show elevated serum levels of IL4 in

cytokine
the asthmatic patients. Moreover, T cells of the
asthmatic patients released more IL-4 in vitro than the
IL4 has been

identified as the major cytokine involved in promoting

cells from the healthy controls.

Th2 differentiation and, as such, has become the
hallmark characteristic of a type 2 response[m’m.
Therefore,, we can speculate that a dominant population
of T cells is Th2-like in the asthmatic patient.

T cell apoptosis is mainly mediated by two

the death
mitochondrial pathway. In the death receptor pathway,

pathways receptor pathway and the
the Fas/FasL. system plays a major controlling role. In
the mitochondrial pathway, regulation is done by the
Bel-2 homologue. Glucocorticoids, such as dexametha-
sone, are the most effective anti-inflammatory drugs
used in the treatment of asthma, in that they can
Induction of T cell
apoptosis by glucocorticoids was first characterized by

induce apoptosis of T cells.

Wyllie!” and has been studied extensively by other

investigators. Many researchers now deal with

dexamethasone-induced T cell apoptosis. Some studies
indicate that glucocorticoids can induce peri-blood T
cell apoptosis and can significantly enhance apoptosis
of T cells which had neither been activated nor had
been activated by interleukin-2 in both normal and

[23 -25]

asthmatic  groups Dexamethasone  induces
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apoptosis via the death receptor pathway'”*”'. To

date, there is no direct evidence for the contribution of

Bel-2 homologues to dexamethasone-induced T cell

apoptosis.
Arsenic traditional

trioxide, originated from

Chinese medicine, has been successfully applied in the
treatment of acute promyelocyte leukemia ( APL )P
and it has aroused widespread interest in international

[29 -32]

tumor research academic circles In recent

years, the apoptosis-inducing effect of arsenic trioxide
on non-tumorous cells has been emphasized'” ",
Arsenic trioxide induces apoptosis in a variety of blood
cells by activation of the mitochondrial pathway for cell
death!® .

following; a) T cells of asthmatic patients exhibit up-

In this study in wvitro, we confirmed the

regulated Bcl-2 expression, b ) arsenic trioxide
treatment decreases Bcl-2 expression in T cells of
asthmatic patients, and c¢) dexamethasone does not
influence Bcl-2  expression We can therefore
speculate that arsenic trioxide induces T cell apoptosis
via the mitochondrial pathway, by decreasing Bel-2
expression in asthmatic patients. Since T cells from
healthy persons exhibit little Bcl-2 expression, these T
cells exhibit resistance to arsenic trioxide-induced
apoptosis.

In summary, T cells of asthmatic patients exhibit
decelerated apoptosis and release more IL-4, an action
that is inhibited by arsenic trioxide treatment. Down-
regulation of Bcl-2 expression may be an important
mechanism by which arsenic trioxide induces T cell
apoptosis and decreases IL4 release in asthmatic
patients. It is clear that these results suggest a novel
finding, indicating arsenic trioxide is a more selective

treatment in terms of available drugs for asthma.
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