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Agmatine Induces Apoptosis of MSCs Through the AMPK Pathway
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Abstract Mesenchymal stem cells (MSCs) are widely used in the treatment of injury and immune-related
diseases because of their strong capacities of tissue regeneration and immunomodulation. However, the clinical ef-
ficacy of MSCs transplantation is limited by cell apoptosis and the mechanism is still unclear. It has been reported
that agmatine (AGM) plays a protective role in septic mice through its anti-inflammatory function which inhibiting
the production of nitric oxide (NO). Besides, MSCs transplantation is also an effective treatment for sepsis. How-
ever, whether AGM affects the survival of MSCs has not been reported, this study aims to investigate the effects of
AGM on the survival of MSCs and its molecular mechanisms. Cell surface markers (CD29, CD34, CD44, CD45,
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CD90, CD105) and three lines of differentiation (adipogenic, osteogenesis and cartilage) had been identified be-

fore research. After treatment with AGM, MSCs’ apoptosis and apoptosis-related signaling pathway markers were

measured by flow cytometry and Western blot. It was found that AGM induced apoptosis of MSCs through AMP-

activated protein kinase (AMPK) activation and mTOR signaling pathway inhibition in a dose-dependent manner

which resulting in the up-regulation of apoptosis-related protein expression. However, AMPK siRNA treatment
could significantly inhibit the AGM-induced apoptosis of MSCs through reversing mTOR inhibition, AMPK acti-

vation and decreasing the expression of apoptosis-related proteins. Our results demonstrated that AGM can induces

MSCs apoptosis through the AMPK pathway.
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A: normally cultured hUC-MSCs; B-D: the analysis of the differentiation capacity of the hUC-MSCs; adipogenesis, osteogenesis, and chondrogenesis
identified by staining with Oil Red O, Alizarin Red, and Alcian Blue, respectively; E: CD29, CD34,CD44, CD45,CD90 and CD105 in hUC-MSCs de-

tected by flow cytometry.
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Fig.1 The identification of hUC-MSCs
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A, B: hUC-MSCsZA MK EZAGMYE F48 hifJJAT-Z . n=3, ns: P>0.05, **P<0.01, ****P<0.000 1, H-[H & Ty Z /0T
A,B: human umbilical cord MSCs apoptosis ratio(annexin V*) induced by different concentrations of agmatine at 48 h. n=3, ns: P>0.05, **P<0.01,

*#%%P<0.000 1, One-Way ANOVA.

E2 AGMiFESMSCsET
Fig.2 Agmatine induces MSCs apoptosis
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Annexin V

5
Cd
Control Agmatine Agmatine
+siAMPK

A: 183 Western blother il 28 1 5 A 281 AGM(2 mmol/L)AZbFE IMSCsHIAMPK . mTOR. S6K1 &% H iR L. 4544, caspase 3flicleaved-caspase 37
157K B: siAMPK .2 {1 AGM1% 3 ITAMPK R ER 1k, C: AMPK siRNAFYMSCs 24h)5 AMPK 12 157K F; D+ E: AMPK siRNAKCHE &
FHHHAGMIE T IIMSCsIH T, B-actinfE Ny P 22, n=3, ***P<0.001, ****P<0.000 1, HH K7 %57 #T.
A: AMPK, mTOR, S6K1, their phosphorylated forms, casepase 3 and cleaved-caspase 3 were assessed by Western blot analysis after treatment with or
without agmatine (2 mmol/L); B: siAMPK significantly inhibited agmatine-induced AMPK phosphorylation; C: expression of AMPK in MSCs 24 h
after transient transfection of AMPK si RNA; D,E: treatment with AMPK siRNA significantly blocked agmatine-induced hUC-MSCs apoptosis. B-actin
was used as loading control, n=3, ***P<0.001, ****P<0.000 1, One-Way ANOVA.
E3 AGMIBiIZAMPKIZZIFESMSCsHAT
Fig.3 Agmatine induces MSCs apoptosis via activating AMP-activated protein kinase (AMPK)
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