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Abstract

Background: The beneficial effects of curcumin which includes its antioxidant, anti-inflammatory and cancer
chemo-preventive properties have been identified. Little information is available regarding the optimal dose and
treatment periods of curcumin on the proliferation rate of different sources of stem cells.

Methods: In this study, the effect of various concentrations of curcumin on the survival and proliferation of two types
of outstanding stem cells which includes bone marrow stem cells (BMSCs) and adult rat neural stem/progenitor cells
(NS/PCs) at different time points was investigated. BMSCs were isolated from bilateral femora and tibias of adult Wistar
rats. NS/PCs were obtained from subventricular zone of adult Wistar rat brain. The curcumin (0.1, 0.5, 1, 5 and 10 μM/L)
was added into a culture medium for 48 or 72 h. Fluorescent density of 5-bromo-2′-deoxyuridine (Brdu)-positive cells
was considered as proliferation index. In addition, cell viability was assessed by MTT assay.

Results: Treatment of BMSCs with curcumin after 48 h, increased cell survival and proliferation in a dose-dependent
manner. However, it had no effect on NSCs proliferation except a toxic effect in the concentration of 10 μM of curcumin.
After a 72 h treatment period, BMSCs and NS/PCs survived and proliferated with low doses of curcumin. However, high
doses of curcumin administered for 72 h showed toxic effects on both stem cells.

Conclusions: These findings suggest that curcumin survival and proliferative effects depend on its concentration,
treatment period and the type of stem cells. Appropriate application of these results may be helpful in the outcome of
combination therapy of stem cells and curcumin.
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Background
Curcumin (diferuloylmethane) is one of the active compo-
nents of dietary spice turmeric (Curcuma longa Linn) which
was first chemically characterized in 1910 [1, 2]. To date, a
great number of studies have focused on the multifarious
biological effects of curcumin including its antioxidant,
anti-inflammatory and cancer chemo-preventive properties
[3, 4]. In addition, some papers have reported that curcumin
can decrease oxidative damage and improve cognitive defi-
ciencies related to aging. Moreover, curcumin can also be

useful for the treatment of neurodegenerative diseases such
as Alzheimer’s disease and brain ischemia [5, 6]. Further-
more, there are some reports on the synergistic effect of
curcumin in conjunction with stem cell therapy vis-à-vis re-
covery from spinal cord injury [7]. In this regard, curcumin
may enhance proliferation of stem cells for swift regener-
ation [7, 8]. Previous investigations have reported that cur-
cumin has biphasic effects on the proliferation of some
stem cells including spinal cord neural progenitor cells [9],
embryonic neural progenitor cells [8] and 3 T3-L1 preadi-
pocytes [10]. To find the optimal curcumin concentration
as well as the administration time for treatment of different
types of stem cells with curcumin, more studies are needed.
Among different sources of stem cells, bone marrow

mesenchymal stem cells (BMSCs) are known to have
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