Interleukin-10 Producing Lymphocytes Alter Fibrotic Response in Inflammasome-Stimulated Dermal
Fibroblasts
Walker D. Short, MD1, Meghana Potturu1, Shreya Chawla1, Oluyinka O. Olutoye II, MD, MPH1, Hui Li PhD1, Ling Yu, MD1, Aditya Kaul, BS1, Swathi Balaji, PhD1,
Sundeep G. Keswani, MD1
1Texas

h

Children’s Hospital and Baylor College of Medicine, Division of Pediatric Surgery, Houston, TX, USA

RESULTS

RESULTS

BACKGROUND
• Scarring results in significant cosmetic and physical morbidity
• Interleukin 10 (IL-10) plays a substantial role in the fetal regenerative tissue repair process.
• While many immune cells produce IL-10, little focus has been placed on the role of lymphocytes in wound
healing.
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Figure 3. Characterization of cultureexpanded Tr1 cells using flow
cytometry. CD49b+LAG3+ dual
positivity marks Tr1. CD90.1
positivity marks IL-10 production in
10BiT mice. Cells were analyzed
following 6, 9, and 12 days of
activation. Dot plots are gated to
viable lymphocyte singlets.

Figure 1.
Scarring at day
30 and 60 postwounding is
improved by
adoptive transfer
of Tr1
lymphocytes into
SCID mice when
compared to
untreated and
Treg-treated
mice. Scale bar:
50µm.

• We recently reported that IL-10 producing type 1 regulatory T-lymphocytes (Tr1) have beneficial effects on
wound healing when adoptively transferred to SCID mice when compared to Foxp3+ regulatory Tlymphocytes (Treg).1
• The NLRP3 inflammasome in macrophages leads to IL-1β production, which is pro-inflammatory and
contributes to fibrosis.
• Tr1 are known to regulate the NLRP3 inflammasome in an IL-10-dependent manner, while Treg do not.2
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METHODS

Figure 7. Activation of NLRP3 inflammasome results in increased SMA gene
expression, a marker of myofibroblast activation. Treatment with conditioned
medium from 9-day activated Tr1 results in decreased SMA gene and protein
expression. *p<0.05, **p<0.01.
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Tr1 lymphocytes modulate the inflammatory cytokine balance via the NLRP3 inflammasome to improve wound
healing.
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Figure 2. Isolation and activation of Tnaive and IL-10
producing Tr1. Splenocytes are harvested from adult mice
and enriched for CD4+ T cells with magnetic column
separation. For some experiments, these cells are further
sorted into Tnaive and Tr1 precursors using FACS.

Figure 6. Adoptive transfer of Tr1
reduces NLRP3 and IL-1β expression in
wounds at day 7. Wounds were
homogenized and protein content
measured using ELISA, normalized to
total protein content. *p<0.05.

Figure 4. IL-10 producing capacity of
9-day activated Tr1 vs Treg. CD09.1
positivity marks IL-10 production in
10BiT mice. ELISA on conditioned
medium following 9 days of
activation demonstrates increased
IL-10 production by Tr1 compared to
Treg and naïve T-lymphocytes.
*p<0.05, **p<0.01, ***p<0.001,

HYPOTHESIS

• Splenocytes and dermal fibroblasts were isolated from
adult 10BiT and WT mice, respectively.
• Splenocytes were enriched for CD4+ cells via magnetic
column separation and sorted into Tnaive, Treg, and
Tr1 precursors using FACS (Fig 2).
• Optimal IL-10 production by lymphocytes was
measured with flow cytometry and IL-10 ELISA.
• In vivo, bilateral 6mm full thickness wounding was
performed on 8wk female SCID mice with simultaneous
retro-orbital injection of Tr1 or Treg cells.
• In vitro, fibroblasts were activated using TGF-β, LPS,
and ATP then cultured with or without conditioned
medium from activated Tr1 cells.
• Wounds were harvested at D7 to evaluate for wound
closure (H&E), inflammation (F4/80), and protein
content.
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Figure 5. Adoptive transfer of Tr1 reduces inflammation and improves wound healing outcome at day 7. Wounds of mice
treated with Tr1 demonstrated significantly accelerated re-epithelialization compared to untreated. Treatment with Tr1
also resulted in reduced inflammation as measured by macrophage content. *p<0.05, **p<0.01

• Optimal duration of Tr1 activation is 9 days, in terms of IL-10 production.
• Treatment with Tr1 expediates wound closure and reduces inflammation, resulting in
reduced scarring.
• Treatment with Tr1 reduces IL-1β production, shifting the balance of cytokines in the
wound milieu.
• Tr1 act on fibroblasts to inhibit NLRP3-mediated myofibroblast activation.
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