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Background: This study aimed to investigate the effects of danthron on promoting
megakaryocyte (MK) differentiation and alleviating thrombocytopenia, as well as to
elucidate its underlying mechanisms.

Methods: Cell proliferation and apoptosis of Meg-01 and K562 cells were
evaluated by CCK-8, LDH release, and apoptosis assays. MK differentiation was
assessed by Giemsa staining, phalloidin staining, and ow cytometry. A
thrombocytopenia mouse model was induced by 4 Gy irradiation and treated
intraperitoneally with danthron for 12 days, followed by hematological,
histopathological, MK differentiation, and tail bleeding analyses. Potential targets
and pathways were explored using network pharmacology, molecular docking,
GO/KEGG enrichment, Western blotting, and inhibitor validation.

Results: Danthron effectively promoted MK differentiation in vitro, inducing the
expression of MK differentiation—related transcription factors NF-E2, RUNX1,
MEIS1, and HIF-1b, without exhibiting signi cant cytotoxicity. In addition,
danthron markedly accelerated the recovery of MK progenitors, MKs, and
platelet levels in thrombocytopenic mice, and shortened tail bleeding time.
These effects were associated with danthron directly targeting IL-6R and
activating the downstream SRC/RAS/MAPK signaling pathway, whereas
inhibition of IL-6R or ERK abrogated these effects.

Conclusion: This study uncovered danthron as a novel natural small-molecule
agonist of IL-6R and demonstrated its therapeutic potential in thrombocytopenia.
The effect of danthron is mediated by its capacity to promote MK differentiation
and induce platelet production through targeting of IL-6R and activation of the
downstream SRC/RAS/MAPK signaling pathway. These results highlight danthron
as a promising candidate for thrombocytopenia therapy and underscore the
therapeutic potential of targeting IL-6R signaling for hematopoietic regulation.
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1 Introduction the major active constituents of rhubarB0f. These compounds
have various pharmacologicaroperties, including anti-

Thrombocytopenia is a prevalent complication among cancé? @mmatory, anti-atheroscletie, metabolic regulation and
patients undergoing radiotherapy and chemotherapy. It itherapeutic activities fointracerebral hemorrhage2{, 22).
accompanied by a decrease in platelet count and an increased F¥VeVver, despite rhubagbtraditional relevance to hematological
of bleeding, signcantly affecting treatment efacy and patient disorders, studies addressing the role of its anthraquinone
outcomes {). Radiation-induced thrombocytopenia (R|T)derivatives in hematopoieticegulation remain limited. In
represents a critical hematopoietic concern in acute radiatidirticular, the effects of anthraquinones on MK differentiation
syndromes, frequently leading to increased morbidity an@nd platelet production have not been systematically elucidated.
mortality among affected patient®, (3). Current therapeutic To address this gap, we investigated the hematopoietic activity
options for thrombocytopenia, including qucocorticoids,Of danthron, a representative anthraquinone from rhubarb. We
thrombopoietin (TPO) receptor agonists (TPO-RAs), anddenti ed danthron as a novel small-molecule agonist of IL-6R for
immunoglobulins, demonstrate limited efcy and are associatedtN® rst time and elucidated its role in promoting MK

with various adverse effects. For instance, glucocorticoids m%{{fefe”“ation _and plgtglet _production. By integrati@ vitro
contribute to the development of diabetes mellitus an@SS&ys, am vivo radiation-induced thrombocytopenia model,
gnd molecular mechanism studies, we demonstrate that danthron

romiplostim, can lead to complications including mydimsis, activates the IL-6R/SRC/RAS/MAPK pathway to restore platelet

elevated transaminases, and thromboemboligm Additionally, counts. This study not only provides pharmacological evidence
the availability of immunoglobulins is often limited, and their usé®UPPorting the ethnomedicinal use of rhubarb in hematological
can result in headaches and allergic reactipgonsequently, the disorders but also proposes danthron as a promising lead
management of thrombocytopenia remains a sigat clinical compound for developing novel IL-6R-targeted therapeutics
challenge, underscoring the urgent need for safer and more effecfidethrombocytopenia.
therapeutic alternatives.

Megakaryocyte (MK) production involves the proliferation and
differ.ent.iati(_)n of hematopoifstic ste_m cells (HSCs), ul_timatelz Materials and methods
culminating in platelet generatiom)( This process is predominantly
reg_ulated by_TPO,.a ker modulator of plate.let homeos®siwifich 2 1 Chemicals
activates various signaling pathways, including RAS/MAPK and JAKs/

STATS, upon binding to its receptor, c-M)( However, studies Danthron (1,8-dihydroxyanthraquinone, DST210708-018) was
involving TPO/" or c-Mpl'/" mice indicate that TPO alone does Nnot y4ined from Chengdu Desite Biotechnology Co., Ltd. (Chengdu,
exclusively govern thrombopoiesis0{12). Therefore, there is an China). The compound was veed by HPLC with a purity of

urgent need to identify a novel, highly effective, and low-toxicityg 305 For experimental use, danthron was dissolved in DMSO to

receptor agonist for the treatment of thrombocytopenia. Th@\enare stock solutions and stored 80 °C until further use. PMA
interleukin-6/interleukin-6 recapr (IL-6/IL-6R) pathway not only < obtained from Macklin (Shanghai, China).
plays a pivotal role in MK maturation and the regulation of blood

platelet counts 19, but also synergizes with TPO to promote the2 2 Cell culture

proliferation of TPO-dependent MK colony-forming units (CFU-Meg)

(14). These ndings suggest that modulation of the IL-6/IL-6R  Meg-01 and K562 cells were obtained from the American Type

pathway may confer therapeutic bete for patients suffering Culture Collection (Bethesda, MD, United States), which were

from thrombocytopenia. cultured in RPMI-1640 complete medium (Gibco, Thermo Fisher
Rhubarb is a classical herbal medicine in traditional Chine@:ienticy Waltham, MA, United States) supplemented with 10%

medicine (TCM) and ethnomedicine. As early as in the classicgltal bovine serum (FBS, CAT: SP002030100, Sperikon

Chinese textlin Kui Yao Lugerhubarb was documented for its Bjotechnology Co., LTD, Sichuan, China) and 1% (v:v) Penicillin-

hemostatic properties, being prescribed to rapidly control bleedirgtreptomycin Solution (Sperikon Biotechnology Co., LTD,Sichuan,

and restore platelet levels. For centuries, rhubarb has also b&ina). Cells were maintained in a humidid incubator at 37 °C

widely prescribed for centuries ttactivate blood circulatioh, with 5% CQ.

“remove blood stasisand “cool the blood to stop bleedih@l5,

16). These traditional indications are closely associated with bloo2.3 Cell proliferation assay

related disorders, including hematological imbalance and bleeding

syndromes 17). In the theory of TCM, blood stasisand “blood The proliferation of Meg-01 and K562 cells was assessed using a

de ciency are pathophysiological conditions that overlap withCell Counting Kit-8 (CCK-8) assay kit (Dojindo, Kumamoto,

impaired hematopoiesis, coagulation abnormalities, andapan). Cells were seeded in 96-well plates at a density of 4x10

thrombocytopenia in modern medicind& 19). Thus, rhubarb per well and treated with different concentrations of danthron (2, 4

has long been valued as a blood-regulating herb iand 8 mM) for 1, 3 and 5 days. When the intervention was

ethnopharmacological practice. Phytochemical investigations has@mpleted, 2L of CCK-8 assay reagent was added to each well

identi ed anthraquinones, such as danthron, emodin, and rhein, asd incubated at 37 °C for 2 hours. Subsequently, absorbance was

osteoporosis4, 5), whereas TPO-RAs, such as eltrombopag an
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measured using an Epoch Multi-Volume Spectrophotometarentrifuged again. The cells were then swollen with KCI for about 30
System (BioTek, Winooski, VT, USA) at a wavelength of 450 nreeconds, xed in a mixture of methanol and acetic acid (3:1) for 5
Each experimental group included more than 3 wells. Thminutes, and centrifuged at 1500 rpm for 3 minutes. Ank0
absorbance values were normalized to those of the correspondaiigjuot was drawn onto a pre-washed glass slide. Giemsa Stain
control group at each time point. First, the mean absorbance val@elution (concentrate: diluent = 1:9, Solarbio, CAT: G1010) was
of the control group at each time point (Day 1, 3, and 5) waadded and allowed to stain for 8 minutes. After that, the glass slide
calculated. Then, the absorbance values of each danthron-treatesb rinsed with distilled water for 30 seconds. After drying, nuclear
well at each time point were divided by the mean absorbance valmerphology was observed using a microscope.

of the corresponding time-matched control group. The resulting

ratio was multiplied by 100 to be presented@esll proliferation (% 2.8 Phalloidin staining

of time-matched control)
Two types of cells were treated with danthron (2, 4 amdv$

2.4 Lactate dehydrogenase assay and PMA (1.25 nM) for 5 days. The cell washing steps were
performed as described for Giemsa staining. The washed cells were
Lactate dehydrogenase (LDH) release was measured usinthen xed with 4% paraformaldehyde (Biosharp, China) for 10
LDH assay kit (CAT: C0017, Beyotime, Shanghai, China). Meg-@iinutes. After that, the cell suspension was centrifuged at 600 g for
and K562 cells were cultured at the same density in 96-well platemin, and the cells werexed on a glass plate washed with pure water
and treated with different concentrations of danthron. LDH releasiea advance. The cells were washe8@ #imes with PBS and then
was measured on days 1, 3, and 5 after danthron treatment. Tpermeabilized with a 0.5% Triton X-100 solution for 5 minutes. The
maximum LDH release control group was also established. At tiogtoskeleton was stained with 0.5% TRITC phalloidin working
specied time points, cells in the maximum LDH release controsolution (Solarbio, Beijing, China) in the dark for 1 hour. Finally,
group were rst treated with lysis solution cells at 37 °C for 1 houithe nucleus was stained with 100 nM DAPI (Solarbio, Beijing, China)
to ensure complete LDH release. Subsequently, a series of LIH30 seconds. The images of each sample were observed using a
detection reagents were added to each well and allowed to react foorescence inverted microscope (Leica, Wetzlar, Germany).
30 minutes. Finally, absorbance was measured at 490 nm.

2.9 Analysis of CD41 and CD42b
2.5 Cell apoptosis assay expression

Cell apoptosis was assessed using an Annexin V-FITC apoptosisK562 and Meg-01 cells were cultured at the same density in cell
detection kit (CAT: C1062M, Beyotime, Shanghai, China). Meg-Qlilture plates and treated with danthron (2, 4, and\g), PMA
and K562 cells were cultured in 6-well plates at a density 0f41><1g_,25 nM) and SCH772984 (ERK inhibitor) (Topscience, Shanghai,
cells per well with and without the intervention of danthron (2, 4China) or Tocilizumab (IL-6R inhibitor) (MedChemExpress, USA)
and 8mM). After ve days of treatment, cells were collected antbr 5 days. Following the cleaning protocol outlined previously, the
centrifuged at 1500 rpm for 5 minutes, then washed once with PBSIls were incubated with FITC-conjugated anti-CD41 and PE-
and centrifuged again at the same speed for 5 minutes. Thenjugated anti-CD42b (4A Biotech Co., Lta, China) in the dark at
supernatant was removed and 185 Annexin V-FITC binding room temperature for 30 minutes. Staining was then halted by
buffer was added to gently suspend the cells. Nemt, 6f FITC-  adding 300nL of cold PBS solution. The ratio of CD4CD42b"
conjugated Annexin V and 16L of PE-conjugated PI staining cells was assessed using a BD FACSCantowlcytometer (BD
solution were added to each group and mixed thoroughly. The celsosciences, San Jose, CA, USA), and the results were analyzed with
were incubated in the dark at room temperature (20-25 °C) fer 10FlowJo software.
20 minutes. The apoptosis of cells was detected by BD FACSCanto
Il ow cytometer (BD Biosciences, San Jose, CA, USA). FlowJo R0 Cell ploidy analysis
used to analyze the results.
Cells were collected and washed with cold PBS, themul
2.6 Cell morphology observation overnight at 4 °C with 70% pre-cooled ethanol solution. Before the
experiment, the cells were centrifuged to remove ethanol and
K562 and Meg-01 cells were cultured at the same density in cellashed once with cold PBS. After the PBS was removed, PI stain
plates with intervention of danthron (2, 4, andn®1) and PMA  solution (BD Biosciences, CAT:550825, USA) was used for low
(1.25 nM) for 5 days. Using a microscope (NIKON, Japan), at leasimperature staining in the dark for 20 minutes. The ploidy of each
three random elds were selected to observe the differergroup of cells was assessed using a BD FACSCantowl
morphologies of cells at 20x magaoation. cytometer, and the results were analyzed with FlowJo software.

2.7 Giemsa staining 2.11 Animals

After 5 days of drug intervention, K562 and Meg-01 cells were Specic pathogen-free Kunming (KM) mice 480 weeks old),
collected, centrifuged, and washed once with PBS before beimale and female mice with equal body weight distribution (20.0 + 2) g,
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were acquired from Dashuo Biotechnology Co., Ltd. (Chengdu, Chinahich were Itered with 200 mesh nylon mesh and 1 mL normal
The experimental mice were housed on a standard diet and subjectadine to obtain spleen cells. Red blood cells from both the bone
to a 12-hour light/dark cycle. The temperature in the housing facilignarrow and spleen cells were removed using red blood cell lysate at
maintained between 20 and 26 °C, with humidity levels at 50 to 60%w temperature. Subsequently, the cells were washed twice with
All animal experiments were conducted in accordance with tHeBS and 1x1cells were resuspended in MOPBS. The samples
regulations set forth by the Expeental Animal Ethics Committee were then incubated in the dark at room temperature with FITC-
of Southwest Medical University (License NO. 20220825-011). Aftec@njugated anti-CD41, PE-conjugated anti-CD61, and PE-
days of acclimatization feeding, the mice were assigned to the followirmmjugated anti-c-Kit for 20 minutes. The percentages of CD41
groups: control, model (RIT), model + rhTPO (3000 U/kg, positive€D61", and c-Kit cells were analyzed usingw cytometry, with
control) and model + danthron (2.5, 5 and 10mg/kg). Each grouplowJo software being used for data analysis.

consisted of 4 female and 4 male mice, totaling 8 mice per group. All

experimental groups, except thentrol group, received 4 Gy X-ray 2.15 Peripheral blood platelet ow

irradiation to induce thrombocytopenia in mice. cytometry

2.12 Peripheral blood routine analysis From the orbital venous plexus of each mouse, 50 pL of blood
was collected into an EP tube containing 1 mL of sodium citrate.
After radiation modeling, mice in each group received dailpfter centrifugation and addition of 500 pL of red blood cell lysis
intraperitoneal injections of physiological saline (0.1 mL/10 mghuffer, the cells were washed once with PBS. Each sample was then
rhTPO and danthron. Peripheral blood samples ofMOwere adjusted to a cell density of 1 x®igells. Subsequently, samples were
collected from the posterior orbital venous plexus of mice on daysiicubated with PE-conjugated anti-CD61 and FITC-conjugated
(baseline), 1, 3, 7, 10, and 12. These samples were mixed withi-CD41 for 20 minutes. Flow cytometric analysis was then
160 mL of anticoagulant solution. The hematological parameterserformed to determine the percentage of CBED61" cells.
were measured using a blood cell analyzer (Sysmex XT-1800i/

20001V; Kobe, Japan). 2.16 Immuno uorescence
2.13 Assay of serum ALT, AST and CK levels Meg-01 cells were treated with danthron for 5 days. On day 5,
in mice the cells were collected and washed twice with PBS. The samples

were then xed with 1 mL of 4% paraformaldehyde for 15 minutes.
24 hours after the nal administration, blood samples wereFollowing xation, the samples were permeabilized with 0.2%

collected via retro-orbital bleeding and allowed to clot at rooririton X-100 for 15 minutes and blocked with 5% BSA for 25
temperature. Serum was obtained by centrifugation at 3,000 x g fainutes. NF-E2 and RUNX1 antibodies were incubated overnight
10 minutes and stored aB0 °C until analysis. Serum levels of alaninat 4 °C. The following day, the antibodies were removed, and the
aminotransferase (ALT), aspartate aminotransferase (AST), acells were washed three times with PBS. The cells were then
creatine kinase (CK) were measured using a fully automated clinicatubated with Rhodamine-labeled rabbit anti-goat 1gG (H+L)
chemistry analyzer (Beckman Coulter AU680 clinical chemistfzSGB-BIO, ZF-0317) for 1.5 hours at room temperature and
analyzer, USA) in the Clinical Laboratory of the lited Hospital washed three times with PBS. DAPI staining was performed for
of Southwest Medical Universityll Assays were performed according30 seconds. Finally, the samples were observed usuwescence
to the manufactures instructions and quality control procedures.  inverted microscope (Leica, Wetzlar, Germany) with a randelah

of view.
2.14 Flow cytometry analysis of bone
marrow and spleen cells 2.17 Network pharmacology, molecular

docking, GO and KEGG enrichment

Each group received intraperitoneal injections consecutively farnalysis

12 days. According to the guidelines of the Animal Ethics
Committee of Southwest Medical University, mice were The potential targets of drug action were ideeti using
anesthetized with inhaled isorane using a calibrated precisionthe SwissTargetPrediction and GeneCards databases, while
vaporizer connected to an oxygen source. Anesthesia was indutt@dmbocytopenia-related targetvere sourced from the DisGeNET
in a closed induction chamber with-8% isourane (v/v) at an and GeneCards databases. Subsequently, Venn diagrams were
oxygen ow rate of approximately 0-8.0 L/min, and then generated to identify common targets between the drugs and
maintained at 1£62.0% (v/v) during the surgical procedure. Thethrombocytopenia. The STRING_v12.0 database was employed
depth of anesthesia was monitored by assessing peda,re to construct the protein-protei interaction (PPI) network.
respiratory rate, and mucosal coloration. Following anesthesi@ytoscape v3.9.0 software wasizeti to perform network analysis
the spleen and femur were excised, and the femur waked and identify core targets. The results of the Gene Ontology (GO) and
with 1 mL of sterile normal saline to isolate bone marrow cells. Oné&yoto Encyclopedia of Genes and Genomes (KEGG) enrichment
third of the spleens were processed into single-cell suspensicaslyses were presented as bar charts and bubble charts, respectively,
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using the OmicShare Tools websiThe docking process of drug and3 Results
protein structures was carried out using Sybyl-X 2.0 software. Finally,

Pymol_v2.5.2 was employed to viszeathe molecular docking results. 3 1 Danthron promotes MK differentiation
of Meg-01 and K562 cells in vitro
2.18 Western blot
We initially employed the well-established Meg-01 and K562

Meg-01 cells were seeded in 12-well plates at a density of 2x¢@ll lines to investigate the capacity of danthron to promote MK
cells per well and treated with or without danthron (2, 4 amtMd  differentiation and maturatiom vitro, as these cell lines are widely
for 5 days. On the 5th day, the cells were collected and washed oreeognized as standard models for studying MK differentiafi@n (
with PBS. After removing the PBS, an appropriate volume of cofl). Initially, we assessed the cytotoxicity and proliferative activity
RIPA lysis buffer (CST Lot: 26, Boston, MA, USA), supplementesf Meg-01 and K562 cells treated with danthron over sgeci
with a phosphatase inhibitor (CAT No: C0002, TargetMol, USAXlurations. The evaluation of ¢hcytotoxic effect revealed no
was added according to the number of cells in each group to lysigni cant differences among the 2, 4, andN8 danthron-treated
cells. The samples were placed &0 °C overnight. Protein groups compared to the control group for K562 cefigiire 1B. In
concentrations were determined using the Quick Start Bradforttie case of Meg-01 cells, toxicity did not differ among the 2, 4, and
1x Dye Reagent (Bio-Rad, CAT: 5000205, USA), with absorbar&eM danthron treatment groups on days 1 and 3. However, a
measured at 595 nm. Following this, 1/5 loading buffer (Epizymeotable inhibition of cellular LDH release was observed on day 5
Biomedical Technology Co., Ltd, CAT: LT101S, Shanghai, Chin@jigure 1A. Notably, treatment with 1@M danthron exhibited
was added to each protein sample, which were then heated irsigni cant toxicity in both cell linesRigures 1AB). Furthermore,
metal bath for 10 minutes and subsequently cooled26t°C. The there was no signcant effect on the proliferation viability of K562
protein samples were subjected to SDS-PAGE, followed by transfelis following treatment with 2, 4 andn®1 danthron (Figure 1D.
to PVDF membranes. The PVDF membranes were blocked withiacontrast, the proliferation of Meg-01 cells was inhibited on day 5
protein-free rapid blocking buffer (Epizyme Biomedical Technologyf danthron treatment Kigure 1@, which may be attributed to
Co., Ltd, LOT: 03792800, Shanghai, China) for 20 minutes amehhanced differentiation of MK. However, additional analyses are
washed three times with PBST (PBS with 2% Tween-20). Next, tfegjuired to establish a causal relationship between reduced
primary antibody was incubated at 4 °C overnight, and the PVDproliferation and megakaryocytic differentiation. Additionally, no
membranes were washed three times with PBST. Following thisdications of apoptosis were observed in the danthron-treated
the secondary antibody was incubated at room temperature fgroup Figures 1EF). Based on the absence of overt cytotoxicity or
1 hour. Protein band imaging was performed using an ECapoptosis, concentrations of 2, 4, and\8 danthron were selected
chemiluminescence detection kit (Proteintech, LOT: 2003256y subsequentn vitro experiments. To preliminarily ascertain
Wuhan, China). The gray values of each group of protein banghether 2, 4 and 8M danthron induced MK differentiation, we
were analyzed using ImageJ software, with each protein testeditilized phorbol 12-myristate 13-acetate (PMA, 1.25 nM), a
least three times. The following antibodies were used in the studyimpound previously reported to promote MK differentiation, as
anti-IL6 (Lot: 66146-1-1g), anti-NF-E2 (Lot: 66436-1-1g), anti-an in vitro positive control 25). After 5 days of treatment, a
RUNX1 (Lot: 25315-1-AP), and anti-GAPDH (Lot: 60004-1-AP)igni cant population of MK-like large cells was noted in the
from Proteintech (Wuhan, China); anti-IL-6R (Lot: TD6466S)danthron-treated group, analogous to the PMA-treated group,
anti-RAS (Lot: T56672S), and anti-p-ERK (Lot: TA1015) fronwhile only a limited number were present in the control group
Abmart (Shanghai, China); anti-MEK (Lot: D1A5), anti-p-MEK (Figure 13. Based on thesendings, we selected the concentrations
(Lot: Ser217/221), anti-HIFp1(Lot: D28F3), and anti-rabbit IgG of 2, 4, and &M danthron for further experimental investigations.
(Lot: 4414) from Cell Signaling Technology (Boston, MA, USA); To further elucidate the potential of danthron in promoting MK
anti-MEISI (Lot: DF8102948) from Afiity (Melbourne Australia); differentiation and maturatiorin vitro, we conducted a series of
anti-mouse 1gG (Lot: DP04DF2Z7424) from Elabscienceomprehensive experiments. MK maturation is characterized by

(Wuhan, China). distinctive features, including increased cell size, the formation of
nuclear polyploidy, the development of demarcation membrane
2.19 Statistical analysis systems and cytoskeletal reorganizati@f).(Following a 5-day

treatment of Meg-01 and K562 cells with danthron, we observed
All experiments were performed in triplicate or more. Data argigni cant enhancements in cellzei nuclear polyploidy, and
presented as mean * standard deviation (SD) and analyzed usélgvated expression levels tdmentous actin (F-actin) in MKs
GraphPad Prism 8.0 (San Diego, CA, USA). The normality of da{&igures 2A B). Furthermore, ow cytometry analysis of ploidy
distribution was assessed ugithe Shapiro-Wilk test. For demonstrated a signtant increase in the proportion of cells with
comparisons between two groups, Stutietitest or the Mann- 4N and 8N DNA content compared to the control group in both
Whitney test was used, as appropriate. For comparisons amocgl lines Figure 2¢. CD41 serves as a spacsurface antigen of
multiple groups, either one-way or two-way analysis of varianddKs, while CD42b is recognized as a marker of MK maturation
(ANOVA) was performed, followed by TuKeypost hodest for  (27). Treatment with danthron and PMA for 5 days resulted in a
multiple comparisons. Statistical sigeance was set &< 0.05. marked enhancement of the expression levels of both markers
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FIGURE 1
Danthron demonstrates no signi cant toxicity to Meg-01 and K562 cells in vitro. (A-B) LDH assays were conducted on days 1, 3, and 5 during
danthron (2, 4, 8 and 10 mM) intervention in Meg01 and K562 cells. Ctrl (max) is the LDH maximum release control group. (C-D) The proliferation
results of Meg-01 and K562 cells treated with danthron (2, 4 and 8 mM) for 1, 3 and 5 Days. The absorbance values were normalized to the
corresponding control group at each time point (see Materials and Methods 2.3 for the speci ¢ normalization procedure). From day 1 to day 5, the
number of viable cells in the Meg-01 and K562 control groups increased by 3.1-fold and 2.89-fold, respectively. (E-F) Cell apoptosis was analyzed by

ow cytometry in Meg-01 and K562 cells treated with danthron (2, 4 and 8 mM). (G) The representative images of each group with different
concentrations of danthron (2, 4 and 8 mM) on the 5th day. A preliminary quantitative assessment of megakaryocyte-like large cells based on
morphological observations. PMA (1.25 nM) is positive control. Scar bar: 100 pum. All data are expressed as mean + SD. n = 3 per group. *P < 0.05,
**P < 0.01, and ***P < 0.001, vs. the Ctrl group.

Frontiers in Immunology 06 frontiersin.org


https://doi.org/10.3389/fimmu.2026.1730028
https://www.frontiersin.org/journals/immunology
https://www.frontiersin.org


































	Danthron as a novel IL-6R agonist promotes thrombopoiesis via the SRC/RAS/MAPK pathway
	1 Introduction
	2 Materials and methods


