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Serum deprivation promoting transdifferentiation of fibroblasts into endothelial cells: an in vitro study

ZHAO Xiao-feng, HE Zhi-qing. WU Zong-gui, LIANG Chun”
Department of Cardiology, Changzheng Hospital, Second Military Medical University, Shanghai 200003, China

[ Abstract ]  Objective ~ To determine whether serum deprivation can induce transdifferentiation of cardiac
fibroblasts into endothelial cells in the ischemic and hypoxic microenvironment of acute myocardial infarction. Methods
Fibroblasts were separated and cultured from hearts of new born C57BL/6 mice, and leukemia inhibitory factor (LIF)
was used to accelerate the self-renewal, keep plasticity and inhibit differentiation to the terminal fates. The fibroblasts
were exposed to five different intervention conditions: control group (DMEM+10% fetal bovine serum [ FBS]) and
serum deprivation (DMEM without FBS) for 24 h, 48 h and 72 h groups. qPCR was used to detect the expression of cell
lineage specific genes; the in vitro angiogenesis test and Dil-Ac-LLDL. phagocytic function test were used to observe
function of fibroblasts; and ELISA assay was used to examine the level of vascular endothelial growth factor (VEGF)
secreted by fibroblasts. Results Compared with the control group, the number of capillaries-like bifurcation formed by
fibroblasts was significantly increased at different serum deprivation time points (P<C0. 05), but no induced engulfment
of Dil-Ac-LDL was noticed. Compared with the control group, the expressions of endothelial specific genes CD31 and
VE-herin in fibroblasts were significantly increased at 48 h of serum deprivation (P<Z0. 05); the expression of CD31 at
48 h of serum deprivation was 13. 7 times that of the control group (P<C0.05), and at 72 h of serum deprivation it was
two times that of the control group (P<C0. 05). ELISA results showed that VEGF level at 48 h of serum deprivation was

seven times that of the control group, and at 72 h of serum deprivation it was 3. 7 times (P<Z0. 05). Conclusion The serum
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deprivation can stimulate the transdifferentiation of cardiac fibroblasts into endothelial cell lineages.
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Fig 1 Morphology characteristics of fibroblasts (Fbs)

after culturing for 3-10 d
A: Fbs grew in clusters; B: Fbs were either star-shaped or spindles and

mutually crosslinked. Original magnification: x40
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Identification of fibroblasts (Fbs) before serum deprivation intervention

Con: Newborn C57BL/6 mouse derma; Pre: Newborn C57BL/6 mouse cardiac Fbs (passage 3); Aortic; Newborn C57BL/6 mouse aortic;

Heart: Newborn C57BL/6 mouse heart tissue. * P<Z0. 05 vs Con. n=3, x=£s
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Fig 3 Microvascular of fibroblasts (Fbs) in vitro in each group

A, B: Microvascular at 24 h of serum deprivation in vitro; C, D; Microvascular at 48 h of serum deprivation in vitro; E, F: Microvascular at

72 h of serum deprivation in vitro; G: Microvascular at 48 h of control group in vitro; H: Microvascular at 48 h of serum deprivation without

LIF in wvitro. LIF: Leukemia inhibitory factor. Original magnification: x40
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Fig 4 Expression of endothelial markers in fibroblasts (Fbs)
after serum deprivation for 48 h
Con; Control; LIF (—)SS: Serum deprivation for 48 h without
leukemia inhibitory factor (LIF); Pre: Pre-intervention cell group;

SS: Serum deprivation for 48 h, * P<C0. 05 vs Con. n=3, =*s
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Fig 5 Expression of CD31 in fibroblasts (Fbs) after different
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times of serum deprivation
Con: Control; SS24h: Serum deprivation for 24 h; SS48h: Serum
deprivation for 48 h; SS72h: Serum deprivation for 72 h. * P<C0. 05

vs Con. n=3, x*ts
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