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Abstract

The present study aimed to investigate the effect and possible mechanism of recombinant human thrombopoietin (rhTPO) on
mouse 32D cells (a mouse myeloid progenitor cell line) treated with serum from patients with aplastic anemia and to elucidate
the potential mechanism of rhTPO in the treatment of aplastic anemia. After treatment with aplastic anemia serum, the
apoptotic rate of 32D cells was increased and the proliferation of 32D cells was significantly inhibited. rhTPO reduced the
apoptotic rate and promoted the proliferation of 32D cells, while rhTPO failed to restore the cell proliferation of 32D cells
from aplastic anemia serum group to the normal level as compared to that from the normal serum group. The phosphorylation
level of STAT3 protein was higher, and the phosphorylation level of STATS5 protein was lower in 32D cells from aplastic
anemia serum group than that in normal serum group. After rhTPO treatment, the phosphorylation level of STAT3 protein in
aplastic anemia serum group was decreased and the phosphorylation level of STATS protein was increased. The expression
levels of Survivin and Bcl-2 were significantly decreased in 32D cells from aplastic anemia serum group, which were significantly
increased after rhTPO treatment. The expression level of Bax protein in 32D cells from the normal serum group after rhTPO
treatment was significantly decreased; while the mRNA expression level of Bax was not affected by rhTPO. The expression
levels of Bax mRNA and protein were significantly up-regulated in 32D cells from aplastic anemia serum group, which was
significantly decreased by rhTPO treatment. In conclusion, our results indicated that aplastic anemia serum impaired pro-
liferative potential and enhanced apoptosis of 32D cells. Further mechanistic studies revealed that rhTPO promoted cell
proliferation and attenuated apoptosis of aplastic anemia serum-treated 32D cells via activating STAT3/STATS signaling
pathway and modulating apoptosis-related mediators.
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donors and has the risk of developing the graft-versus-host
disease’. Standard immunotherapy is not only expensive, but
also is easy to relapse in 30-50% patient®’. Therefore, it is very
important to find new and effective methods to improve the
treatment efficacy of refractory aplastic anemia.

Thrombopoietin (TPO) is a hematopoietic growth factor
secreted by the liver that specifically regulates platelet pro-
duction. By binding to TPO receptor (MPL), TPO can induce
hematopoietic stem cells to differentiate into megakaryocytes,
stimulate the proliferation and differentiation of megakaryo-
cytes, and promote production and release of the platelets®.
Recombinant human TPO (thTPO) is the first synthesized in
China’. It can promote the proliferation, differentiation and
maturation of megakaryocytes by binding to hematopoietic
cytokine receptor c-Mpl'®!!. C-Mpl is mainly expressed in
hematopoietic cells, especially in megakaryocytes and pre-
megakaryocytes'?. The interaction of thTPO and c-Mpl can
promote the proliferation, differentiation and platelet produc-
tion of megakaryocytes'>. It can also promote the proliferation
of hematopoietic stem cells'*!>. Zhang et al., analyzed
40 cases of aplastic anemia patients who received immuno-
suppressive therapy and/or thTPO'®. The results showed that
immunosuppressive therapy plus rhTPO significantly
improved hematological response and separated from platelet
transfusion earlier as compared to immunosuppressive ther-
apy alone. Shao et al., reported that thTPO can improve the
hematological response and bone marrow recovery of aplastic
anemia patients who received immunosuppressive therapy'’.
It also promoted the production of red blood cells and reduced
the need for blood transfusion, which suggested that rhTPO
has auxiliary effects on aplastic anemia. Recently, studies also
showed that the mechanism of eltrombopa in the treatment of
aplastic anemia is to relieve the inhibition of IFN-y on the
self-renewal and proliferation of CD34+- cells, while increas-
ing the concentration of thTPO in vitro does not relieve the
inhibition of IFN-y on the self-renewal and proliferation of
CD34+ cells'®.

In order to further clarify the mechanism of thTPO in the
treatment of aplastic anemia, we used mouse 32D cells
(a mouse myeloid progenitor cell line) to observe the effect
of thTPO on cell proliferation and apoptosis of 32D cells
treated with aplastic anemia serum, and to explore the possi-
ble mechanism of rhTPO in the treatment of aplastic anemia.

Materials and Methods

Cell Line and Cell Culture

The 32D cell line was a generous gift from the Toledo Uni-
versity (Ohio, USA). The 32D cells were cultured with
RPMI-1640 medium (Thermo Fisher Scientific, Waltham,
MA, USA) supplemented with 10 ng/ml of interleukin-3
(Sigma, St. Louis, MO, USA) and 10% fetal bovine serum
(Thermo Fisher Scientific) and were kept in a humidified
incubator with 5% CO, at 37°C. The cell culture medium
was changed every 3—4 days.

Lentivirus Infection and Serum and TPO Treatment

The TPO receptor overexpressing vector was packaged into
the lentivirus (Shanghai Biotechnology Co, Ltd., Shanghai,
China). The 32D cells were infected with the constructed
lentivirus according to the manufacturer’s protocol (Shang-
hai Biotechnology Co, Ltd.). For the serum treatment, the
normal serum was obtained from healthy volunteers from
Affiliated Hospital of Nantong University. The aplastic ane-
mia serum was obtained from patients with aplastic anemia
in the Affiliated Hospital of Nantong University between
January 2016 and August 2017. The procedures were
approved the Ethics Committee of Affiliated Hospital of
Nantong University and each patient signed the informed
consent. The 32D cells were treated with 10% serum from
healthy subjects or 10% serum from aplastic anemia patients.
For the TPO (Sigma) treatment, different concentrations of
TPO (50, 100, 150, and 200 U/ml) were used to treat 32D
cells for 24 h before further experimental assays.

Analysis of 32D Cell Number by Trypan Blue Counting

The 32D cells with different treatments were seeded with
8,000 cells/well in the 96-well plates. At 24, 48, and 72 h,
trypan blue staining was used to assess the number of living
cells and the cell survival rate. The experiments were
repeated at least for three times.

Determination of 32D Cell Proliferation Using Cell
Counting Kit-8 (CCK-8) Assay

The cell proliferation of 32D cells was determined by the
CCK-8 assay kit (Beyotime, Beijing, China). The 32D cells
with different treatments were seeded onto the 96-well plate
at a density of 2,000 cells/well. After culturing for indicated
time duration, the cells were incubated with 10 pL of CCK-8
well at 37 °C for 3 h. The proliferation of 32D cells was
determined by measuring absorbance at 450 nm.

Flow Cytometry to Detect Apoptosis of 32D Cells

Annexin V-FITC/PI apoptosis detection kit (Thermo Fisher
Scientific) was used to detect the apoptosis of 32D cells.
The adherent cells after different treatments were collected,
washed, and re-suspended in ice-cold binding buffer and
diluted to a final concentration of 5 x 10’ cells/mL. Aliquots
of 1 x 10° cells were incubated with 0.5 uL of Annexin-V-
FITC and 10 pL of PI per tube for 15 min at room tempera-
ture. After that, 400 pL of binding buffer was added before the
flow cytometric analysis. For each sample, 1 x 10 cells were
analyzed on a FACS II flow cytometer (BD Biosciences, San
Jose, CA, USA). CellQuestTM Pro software (BD Bios-
ciences) was used to perform the flow cytometric analysis.
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RNA Extraction and Quantitative Real-Time
PCR (qRT-PCR)

Total RNA was isolated using the TRIzol reagent (Invitrogen,
Carlsbad, CA, USA) according to the manufacturer’s instruc-
tion. Total RNA was reversely transcribed into cDNA using the
cDNA Synthesis Kit (Sigma). The real-time PCR was carried
out on the ABI 7900 PCR detection system (Applied Biosys-
tems, Foster City, CA, USA) using SYBR Premix Ex Taq IT kit
(Takara, Dalian, China). The relative expression levels of these
genes were analyzed using comparative Ct method. GAPDH
was used as the internal control for gene expression. The primer
sequences for the qRT-PCR were summarized in Table 1.

Western Blot Assay

The 32D cells with different treatments were washed and and
the protein sample from the cells were extracted using radio-
immunoprecipitation assay buffer containing proteinase inhi-
bitor (Roche, Basel, Switzerland). The protein levels were
determined using a BCA kit (Thermo Fisher Scientific).
The proteins were separated by 10% sodium dodecyl sulfate—
polyacrylamide gel electrophoresis followed by transferring to
polyvinylidene difluoride (Millipore, Bedford) membranes.
The membranes were then blocked with 5% bovine serum
albumin and incubated overnight with antibodies against TPO
(1:1000; #ab180728), p-STAT3 (1:1000; #ab32143),t-STAT3
(1:1500; #ab119352), p-STATS5 (1:800; #ab32364), t-STATS
(1:1000; #ab32364), Bcl-2 (1:1500; #ab32124), survivin
(1:2000; #ab649), Bax (1:2000; #ab32503), c-myc (1:1500;
#32072), Bel-xL (1:1500; #32370), and GAPDH (1:1000;
Abcam, Cambridge, UK) at dilutions specified by the manu-
facturer’s instructions. After incubating with horseradish
peroxidase-conjugated secondary antibodies at room tempera-
ture for 2 h, an ECL chemiluminescence detection system
(Pierce Biotechnology Inc, Rockford, IL, USA) were used
according to the manufacturer’s instructions to detect and
semi-quantitatively analyze the proteins.

Statistical Analysis

All the data analysis was performed using the GraphPad
Prism V5.0 (GraphPad Software, La Jolla, CA, USA).
All the experimental data were presented as mean + stan-
dard deviation. Significant differences between treatment
groups were assessed using unpaired Student’s t-test,
one-way ANOVA or two-way ANOVA followed by Bonfer-
roni’s multiple comparison test. P < 0.05 was considered
statistically significant.

Results

Effects of TPO on the Cell Proliferation of in 32D Cells
with rhTPO Receptor Overexpression

Firstly, the 32D cells were infected with the lentivirus vector
with TPO receptor overexpression, and the western blot

Table I. The Primer Sequences for qRT-PCR.

Fragments

Genes  Primer sequences (bp)

Forward: 5-CAACCGGACGAATGCT 124
TTT-3
Reverse: 5-AAGAACTGGCCCTTCTT
GGA-3'
Bcl-2 Forward: 5-GCTACCGTCGTGACTT 147
CGC-3'
Reverse: 5'-CCCCACCGAACTCAAAG
AAGG-3'
Bax Forward: 5-AGACAGGGGCCTTTTT 137
GCTAC-3
Reverse: 5'-AATTCGCCGGAGACAC
TCG-3'
Forward:5’- ACATCCCAGCTTCACAT 77
AACCC-3/
Reverse: 5'-CCATCCCGAAAGAGTTC
ATTCAC-3’
Forward: 5- GGCTCCTGGCAAAAGG 119
TCA-3'
Reverse: 5'-CTGCGTAGTTGTGCTGAT
GT-3'
GAPDH Forward: 5'- GGAGCGAGATCCCTCCA 197
AAAT-3'
Reverse: 5'-GGCTGTTGTCATACTTCT
CATGG-3

Survivin

Bcl-xl

c-myc

results showed that the protein levels of TPO receptor was
significantly up-regulated in the 32D cells infected with TPO
receptor-overexpressing vector (Fig. 1A). Furthermore,
CCK-8 assay was performed to determine the effects of
rhTPO on the proliferation of the 32D cells with TPO
receptor overexpression. As shown in Fig. 1B, thTPO con-
centration dependently promoted the cell proliferation, and
the maximal effects were seen at the concentration of
100 U/ml. Thus, 100 U/ml of rhTPO was selected for sub-
sequent studies.

rhTPO Promoted Proliferative Potential of 32D Cells
With TPO Receptor Overexpression via Regulating
STAT3/STATS Expression

Next, the effects of normal serum and aplastic anemia serum
on the proliferation of 32D cells were studied. 32D cells with
TPO receptor overexpression received following treatments:
(1) normal serum, (2) aplastic anemia serum, (3) normal
serum + rhTPO, (4) aplastic anemia serum + rhTPO.
The trypan blue assay results showed that 32D cells in aplas-
tic anemia serum did not proliferate at 24, 48, and 72 h, and
the proliferative potential of 32D cells in the aplastic anemia
serum was significantly lower than that in the normal serum
(Fig. 2A). Compared with aplastic anemia serum group,
rhTPO increased the number of 32D cells, but rhTPO treat-
ment could not restore the number of 32D cells to the level in
the normal serum group (Fig. 2A). The CCK-8 results
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Figure. 1. Effects of rhTPO on the cell proliferation of in 32Dcells
with TPO receptor overexpression. (A) Western blot analysis of
TPO receptor in 32D cells transfected with control lentivirus or
lentivirus with TPO receptor overexpression. (B) 32D cells with
rhTPO receptor overexpression were treated with different con-
centrations of TPO. CCK-8 assay was used to analyze 32D cell
viability. N = 3; *P < 0.05 and ***P < 0.001.

showed that aplastic anemia serum significantly inhibited
the proliferation of 32D cells compared with normal serum
group (Fig. 2B). Under the condition of normal serum and
aplastic anemia serum culture, thTPO promoted the prolif-
eration of 32D cells, but thTPO failed to restore the prolif-
eration level of cells in aplastic anemia serum group to that
in normal serum group (Fig. 2B)

Our previous study found that the increased phosphor-
ylation of STAT3 protein and decreased phosphorylation
of STATS protein were involved in the signal transduc-
tion process of 32D cell apoptosis induced by aplastic
anemia serum'*'>. The present study determined whether
rhTPO can reverse the phosphorylation changes of
STAT3 and STATS in 32D cells treated by aplastic ane-
mia serum. The western blot results showed that the phos-
phorylation level of STAT3 protein in 32D cells of
aplastic anemia serum group was higher than that of nor-
mal serum group (Fig. 2C), and the phosphorylation level
of STATS protein in the aplastic anemia serum group was
significantly lower than that of normal serum group
(Fig. 2D). Further study found that rthTPO treatment can
decreased the phosphorylation level of STAT3 protein
and increased the phosphorylation level of STATS protein
in aplastic anemia serum group (Fig. 2C, D). The results
suggested that rhTPO-mediated increase in the prolifera-
tion of 32D cells is closely related to the activation of
STAT3 and STATS.

rhTPO Attenuated Apoptosis of 32D Cells with TPO
Receptor Overexpression

To further explore the relationship between rhTPO and 32D
cell apoptosis, flow cytometry was used to detect cell apop-
tosis. The results showed that aplastic anemia serum could
significantly induce the apoptosis of 32D cells compared
with normal serum culture group (Fig. 3). Under the condi-
tion of aplastic anemia serum culture, thTPO attenuated the
apoptosis of 32D cells, but thTPO can not restore apoptotic
level of 32D cells in aplastic anemia serum group to that in
normal serum group (Fig. 3).

Effects of rhTPO Treatment on the Expression of Bcl-2
and Survivin in 32D Cells with TPO Receptor
Overexpression

Survivin is a member of apoptosis inhibitory protein fam-
ily, which plays an important role in regulating cell prolif-
eration and apoptosis'®. Bcl-2 protein is a mitochondrial
membrane protein, which can inhibit apoptosis*®. In order
to further explore the molecular mechanism of rthTPO in
promoting the proliferation of 32D cells and inhibiting
apoptosis, the mRNA and protein expression levels of sur-
vivin and Bcl-2 were detected. Compared with the normal
serum group, the protein expression levels of survivin and
Bcl-2 in 32D cells of the normal serum group after thTPO
treatment were up-regulated, but the mRNA level was not
affected (Fig. 4). Further results showed that compared
with the normal serum group, the mRNA and protein levels
of survivin and Bcl-2 in 32D cells from aplastic anemia
serum group were significantly down-regulated, and the
mRNA and protein levels of survivin and Bcl-2 in 32D cells
from aplastic anemia serum group were significantly
up-regulated after thTPO treatment (Fig. 4).

Effects of rhTPO Treatment on the Expression of Bax
in 32D Cells with TPO Receptor Overexpression

Bax is a member of Bcl-2 protein family, which forms
heterodimer with Bcl-2 and functions to promote cell apop-
tosis?'"*2. In order to investigate whether rhTPO can regu-
late the expression of Bax of 32D cells induced by aplastic
anemia serum, qRT-PCR and western blot were used to
detect the mRNA and protein levels of Bax. Compared with
the normal serum group, the protein expression level of Bax
in 32D cells from the normal serum group after rhTPO
treatment was significantly decreased (Fig. 5); while the
mRNA level was not affected (Fig. 5). Further results
showed that compared with the normal serum group, Bax
mRNA and protein levels of 32D cells in aplastic anemia
serum group were significantly increased (Fig. 5); while
Bax mRNA and protein levels of 32D cells in aplastic ane-
mia serum group were significantly decreased after rhTPO
treatment (Fig. 5).



Qian et al

Normal serum_
Aplastic anemia serum
« Normal serum + TPO

>

&~ 30 ~ Aplastic anemia serum + TPO
o

3 ’i [*
& =

o

E - *
= o *
£

T . .

&}

0 24 48 72

Time (h)

C

1-STATS | e — ——

PSTATS pratein

p-STAT3

& o
foq}\) ?}\)& «Qo x‘\Q
6\(& 2 & &
e & &
*» A% @
& &
\@6) éo‘ <
W R
N
W

w

— 250 * %
e £ deke
o = 200
T3
3 o 150
= *k
oQ
g2 100
==
32 s0
=2
= 0
\“’& i°6\ '\Qo -‘30
) )
g a7 x *
& & &6\ t"@
o {\a @
3 N 2
2
& &S
N 8 &
W &
o
2
38
e
t-STATS | |

p-STATS[_ ST e, ‘

GAPDH
& O -
& LR i
a7 & £3
o 34
\\0‘ 0{0 e-g\’ aﬁ\\) 2%
> \‘: » 0.0
X 2 N &S
& “@ (\Q 4 «\?d‘ & &£
Q\‘b O f e."'? éfb &
v ':?}\0 &
e &

Figure 2. rhTPO promoted proliferative potential of 32D cells with TPO receptor overexpression. 32D cells with TPO receptor over-
expression received following treatments: (1) Normal serum, (2) aplastic anemia serum, (3) normal serum + rhTPO, (4) aplastic anemia
serum + rhTPO, and (A) number of viable cells was analyzed by Tryplan blue staining; (B) cell proliferation of 32D cells was analyzed by
CCK-8 assay; (C) protein levels of t-STAT3 and p-STAT3 were analyzed by western blot; (D) protein levels of t-STAT5 and p-STAT5 were

analyzed by western blot. N = 3; *P < 0.05 and **P < 0.01.

Effects of rhTPO Treatment on the Expression of c-myc
and Bcl-xL in 32D Cells with TPO Receptor
Overexpression

Furthermore, the results showed that the mRNA and protein
expression level of Bcl-xL and c-myc had no significant
changes among normal serum, aplastic anemia serum, normal
serum + thTPO, and aplastic anemia serum + rhTPO groups
(Fig. 6). These results suggest that thTPO may not play a role
in modulating the Bcl-x1 and c-myc signaling pathway.

Discussion

Aplastic anemia is generally considered as a heterogeneous
disease, and abnormal activation of T lymphocytes and
hyperfunction of bone marrow play a major role in the patho-
genesis of acquired aplastic anemia®. Allogeneic hemato-
poietic stem cell transplantation and immunosuppressant are
the first-line treatment for aplastic anemia, but some patients
still have poor efficacy. The treatment of eltrombopag and

rhTPO provides a new choice for patients with relapsed and
refractory aplastic anemia. Studies have shown that thTPO
can improve the immunosuppressive therapy-based hemato-
logical response rate of aplastic anemia and accelerate plate-
let recovery'®. It is suggested that exogenous thTPO can
improve the hematopoiesis of aplastic anemia patients on
the basis of the increased endogenous rhTPO level.
However, Alvarado et al., suggest that increasing thTPO
concentration in vitro does not relieve the inhibition of
IFN-vy on the self-renewal and proliferation of CD34 *
cells'®. Therefore, it is necessary to further elucidate the
mechanism of thTPO in the treatment of aplastic anemia.
The main component of hemopoietic inhibitors in sera of
patients with aplastic anemia is IFN-y**. IFN-y can reduce the
phosphorylation of thTPO-mediated signal transducer and
activator of transcription STAT, inhibit the proliferation of
HSC, and promote cell apoptosis, which may lead to the patho-
genesis of aplastic anemia®>. To confirm whether rhTPO
enhances HSC proliferation by regulating STAT pathway, in
this study, 32D cells were stably transfected with the lentivirus
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Figure 3. TPO attenuated apoptosis of 32D cells with TPO receptor overexpression. 32D cells with TPO receptor overexpression
received following treatments: (1) Normal serum, (2) aplastic anemia serum, (3) normal serum + rhTPO, (4) aplastic anemia serum +

rhTPO, and cell apoptosis was analyzed by flow cytometry.

overexpressing TPO receptor. The results showed that aplastic
anemia serum could significantly inhibit the proliferation of
32D cells compared with normal serum culture. Further study
showed that thTPO could reverse the inhibitory effects of
aplastic anemia serum on 32D cell proliferation. Western blot
results further confirmed the phosphorylation level of STAT3
and STATS in 32D cells of aplastic anemia serum group. Com-
pared with the normal serum group, the phosphorylation level
of STAT3 protein in aplastic anemia serum group was signif-
icantly higher than that in normal serum group, and the phos-
phorylation level of STATS protein was significantly lower
than that in normal serum group. After rhTPO treatment,
STATS3 protein phosphorylation was decreased and STATS
protein phosphorylation was increased. These results sug-
gested that the effect of thTPO on cell proliferation is closely
related to the activation of STAT3 and STATS proteins.
STATS3 is purified as an acute phase response factor in the
inflammatory process of interleukin-6 (IL-6) in 19942,
STAT3 activation can induce the expression of a series of
downstream transcription factors closely related to apopto-
sis, such as survivin, Bcl-2 and Bax. The activation or inhi-
bition of these molecules can regulate the expression of
upstream proteins. In order to further explore the

downstream molecules of rthTPO to enhance the viability
of 32D cells and inhibit apoptosis, the mRNA and protein
of Survivin and Bcl-2 were detected. The results showed that
the mRNA and protein levels of Survivin and Bcl-2 in 32D
cells from aplastic anemia serum group were significantly
lower than those of normal serum group. The mRNA and
protein expression of Survivin and Bcl-2 in 32D cells of
aplastic anemia serum group were significantly increased
after thTPO treatment. Compared with the normal serum
group, the mRNA and protein expression level of Survivin
and Bcl-2 in 32D cells from the normal serum group after
rhTPO treatment were up-regulated, but the mRNA level
was not significantly affected. These results suggested that
rhTPO may enhance the survival ability and inhibit apopto-
sis of 32D cells to activate JAK-STAT pathway by
up-regulating the expression of Survivin and Bcl-2 and
down-regulating the phosphorylation level of STAT3 pro-
tein. Interestingly, the mRNA levels of Survivin and Bcl-2 in
rhTPO treated 32D cells of normal serum group were not
significantly higher than those in aplastic anemia group. We
speculated that thTPO did not affect the Survivin and Bcl-2
at the mRNA expression level in 32D cells, but affected the
degradation of Survivin and Bcl-2 proteins in 32D cells.
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Figure 4. Effects of rhTPO treatment on the expression of Bcl-2 and survivin in 32D cells with TPO receptor overexpression. 32D cells
with TPO receptor overexpression received following treatments: (1) Normal serum, (2) aplastic anemia serum, (3) normal serum +
rhTPO, (4) aplastic anemia serum + rhTPO, and (A) Blc-2 mRNA and (B) survivin mRNA expression levels were determined by qRT-PCR.
(C) Bcl-2 and survivin protein levels were determined by western blot assay. N = 3; *P < 0.05.
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Figure 6. Effects of rhTPO treatment on the expression of c-myc and Bcl-xL in 32D cells with TPO receptor overexpression. 32D cells with
TPO receptor overexpression received following treatments: (1) Normal serum, (2) aplastic anemia serum, (3) normal serum + rhTPO, (4)
aplastic anemia serum + rhTPO, and (A) c-myc mRNA and (B) Bcl-xL mRNA expression levels were determined by qRT-PCR. (C) c-myc
and Bcl-xL protein levels were determined by western blot assay. N = 3.

However, the mechanism underlying thTPO-mediated-
degradation of these proteins is still unclear, which needs
further investigation.

Bax is a member of Bcl-2 protein family, forms
heterodimer with Bcl-2, and can promote cell apopto-
sis>!?2. In order to investigate whether thTPO can regu-
late the expression of Bax to inhibit the apoptosis of 32D
cells induced by aplastic anemia serum, qRT-PCR and
Western blot assays were used to detect the mRNA and
protein levels of Bax gene. The results showed that Bax
mRNA and protein levels of 32D cells in aplastic anemia
serum group were significantly higher than those in nor-
mal serum group. After thTPO treatment, Bax mRNA and
protein expression leveles of 32D cells in aplastic anemia
serum group were significantly decreased. Compared with
the normal serum group, the expression level of Bax pro-
tein in 32D cells from the normal serum group was sig-
nificantly decreased after thTPO treatment, but the
mRNA level was not affected. These results suggested
that the inhibition of rhTPO on 32D cells is related to
the inhibition of Bax protein degradation pathway.

At present, various genes that targeted by STAT3 have
been identified, including Bcl-xL and Mcl-1, cyclin D1,
c-myc, and angiogenic factors®’-?®.In this study, the
mRNA and protein of Bcl-xl and c-myc were also
detected by qRT-PCR and Western blot. The results
suggest that thTPO may not play a role in regulating
Bcl-x1 and c-myc expression.

The results from the present studies are still subjected to
several limitations. The caspase signaling is the key pathway in
regulating cell apoptosis, but we have not examined the expres-
sion or the activities of the caspases in our experiments, which
should be considered in future studies. The current investiga-
tion is limited to just one cell line, and further studies may
include more in vitro cellular models to confirm our findings.
Moreover, the present study lacks the examination of the reg-
ulatory effects of thTPO in the in vivo animal model, which is
important to decipher the therapeutic role of thTPO in aplastic
anemia. As rhTPO-mediated signaling pathway may not be
limited in the present study, further studies may consider to
examine role of thTPO in other signaling pathways associated
with the pathophysiology of aplastic anemia.
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Conclusions

In conclusion, our results indicated that aplastic anemia
serum impaired proliferative potential and enhanced apop-
tosis of 32D cells. Further mechanistic studies revealed that
rhTPO promoted cell proliferation and attenuated apoptosis
of aplastic anemia serum-treated 32D cells via activating
STAT3/STATS signaling pathway and modulating
apoptosis-related mediators.
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