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FeERE TR, LA MCAO ALY L o K s 144
Tk, PR R AT TR B 4R R AL, SR
60 min J5 R 2L, VP, SRS PRE
FH:FF 4R )5 4 b Saline ZH Fl Treg 2H /1N RS ik 78 59
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HEBWIGE . FARIGH 3K, WXk skit7E
PBS Hi#4Jit, FH ELISA a0 £l s /I BRI Hh 2 i P
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Fig.1 The positive rate of CD25 and Foxp3 in ir vitro induced Treg cells
(a) Expression of CD25 and Foxp3 in CD4" T cells before and after induction. (b) Quantitative analysis of Treg cells before and after induction.
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Foxp3 and CD25 are markers of Treg cells.
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Fig. 2 Analysis of the effect of Treg cells on BV-2 pro—inflammatory polarization by flow cytometry
F4/80 is a marker of BV-2 cells, and CD86 is a marker of pro-inflammatory BV-2 cells.
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Fig. 3 Evaluation of the effect of Treg cells on the levels of
pro—inflammatory and anti-inflammatory cytokines by
ELISA
(a) The level of TNF-a in the M1 group significantly decreased after
co-culturing with Tregs. (b) The level of IL-10 in the M1 group
significantly increased after co-culturing with Tregs. The Negative
group refers to BV-2 cells that were not stimulated with LPS, the M1
group refers to BV-2 cells stimulated with LPS, and the M1+Tregs
group refers to BV-2 cells co-cultured with Tregs after LPS

stimulation. n=3, **P<0.01, ***P<0.001.
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Fig. 4 Evaluation of the effect of Treg cells on brain tissue recovery by TTC staining and EB staining
(a) Cerebral infarct volume in mice after different treatments based on TTC staining. (b) Quantitative analysis of infarct volume in different treatment
groups. (c) Evaluation of blood-brain barrier (BBB) permeability in mice after different treatments based on EB staining. SHAM is the sham surgery

group, Saline is the group injected with saline after modeling, and Treg is the group injected with Treg cells after modeling. n=3, *P<0.05,

**%P<0.001.
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Fig. 5 Assessment of the effect of Treg cells therapy on
mouse behavior through NSS scoring

n=3, ns: no significance, *P<0.05, **P<0.01.
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Fig. 6 Evaluation of the effect of Treg cells therapy on MCAO model mice through changes in body weight and survival rate

(a) Changes in body weight of mice in different treatment groups. (b) Changes in the survival rate of mice in different treatment groups.
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Fig. 7 Evaluation of the inhibitory effect of Treg cells
therapy on neuroinflammation through inflammatory
cytokines in the brain tissue of MCAO mice
(a) Treg treatment significantly reduced the level of IL-1p in the infarct
area of ischemic stroke (IS) mice. (b) Treg treatment significantly
increased the level of TGF-f in the infarct area of IS mice. n=3,

*P<0.05.
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Fig. 8 Observation of Treg infiltration in brain tissue

through fluorescence staining
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Abstract Objective Neuroinflammation plays a crucial role in both the onset and progression of ischemic
stroke, exerting a significant impact on the recovery of the central nervous system. Excessive neuroinflammation
can lead to secondary neuronal damage, further exacerbating brain injury and impairing functional recovery. As a
result, effectively modulating and reducing neuroinflammation in the brain has become a key therapeutic strategy
for improving outcomes in ischemic stroke patients. Among various approaches, targeting immune regulation to
control inflammation has gained increasing attention. This study aims to investigate the role of in vitro induced
regulatory T cells (Treg cells) in suppressing neuroinflammation after ischemic stroke, as well as their potential
therapeutic effects. By exploring the mechanisms through which Tregs exert their immunomodulatory functions,
this research is expected to provide new insights into stroke treatment strategies. Methods Naive CD4" T cells
were isolated from mouse spleens using a negative selection method to ensure high purity, and then they were
induced in vitro to differentiate into Treg cells by adding specific cytokines. The anti-inflammatory effects and
therapeutic potential of Treg cells transplantation in a mouse model of ischemic stroke was evaluated. In the
middle cerebral artery occlusion (MCAO) model, after Treg cells transplantation, their ability to successfully
migrate to the infarcted brain region and their impact on neuroinflammation levels were examined. To further
investigate the role of Treg cells in stroke recovery, the changes in cytokine expression and their effects on
immune cell interactions was analyzed. Additionally, infarct size and behavioral scores were measured to assess
the neuroprotective effects of Treg cells. By integrating multiple indicators, the comprehensive evaluation of
potential benefits of Treg cells in the treatment of ischemic stroke was performed. Results Treg cells
significantly regulated the expression levels of both pro-inflammatory and anti-inflammatory cytokines in vitro
and in vivo, effectively balancing the immune response and suppressing excessive inflammation. Additionally,
Treg cells inhibited the activation and activity of inflammatory cells, thereby reducing neuroinflammation. In the
MCAO mouse model, Treg cells were observed to accumulate in the infarcted brain region, where they
significantly reduced the infarct size, demonstrating their neuroprotective effects. Furthermore, Treg cell therapy
notably improved behavioral scores, suggesting its role in promoting functional recovery, and increased the
survival rate of ischemic stroke mice, highlighting its potential as a promising therapeutic strategy for stroke
treatment. Conclusion /n vitro induced Treg cells can effectively suppress neuroinflammation caused by
ischemic stroke, demonstrating promising clinical application potential. By regulating the balance between pro-
inflammatory and anti-inflammatory cytokines, Treg cells can inhibit immune responses in the nervous system,
thereby reducing neuronal damage. Additionally, they can modulate the immune microenvironment, suppress the
activation of inflammatory cells, and promote tissue repair. The therapeutic effects of Treg cells also include
enhancing post-stroke recovery, improving behavioral outcomes, and increasing the survival rate of ischemic
stroke mice. With their ability to suppress neuroinflammation, Treg cell therapy provides a novel and effective
strategy for the treatment of ischemic stroke, offering broad application prospects in clinical immunotherapy and

regenerative medicine.
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