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Project title The effect of aloe vera gel extract on the enzyme level of alkaline
phosphatase and calcification in osteoblasts derived from the bone
marrow stromal cell

Name of the investigator Assistant Professor Dr. Pasutha Thunyakitpisal

Year June 2004

Abstract
Bone regeneration is an important step for reconstruction of destructive tissues from bone disease
such as periodontitis and osteoporosis. Generally, the bone formation is composed of 3 consecutive steps
including cell proliferation, osteoblast differentiation and mineralization. Objectives of this study were to
investigate the effect of aloe vera gel extract on primary bone marrow proliferation, the activity and
mRNA level of enzyme alkaline phosphatase, and mineralization, respectively. The aloe vera gel extract,
at protein concentrations 10, 20 and 50 pg/ml, significantly stimulated cell proliferation. Aloe vera gel, at

50 pg/ml, significantly reduced the mRNA level and enzyme activity of alkaline phosphatase at 3 and 7

day, respectively. Aloe vera gel, at 1, 5, 10 and 20 pg/ml, did not affect the mRNA level, enzyme

activity of alkaline phosphatase and mineralization. These data suggested that aloe vera gel extract, at 10

and 20 pg/ml, induced cell proliferation, neither enzyme alkaline phosphatase expression nor mineraliza-

tion in osteoblast.
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Nodule formation Calcification

Figure 1. Primary bone marrow stromal cells were treated with 10% serum a-MEM supplemented with 50 pg/ml ascorbic acid, 1 mM B-glycerophosphate
and 0.1 pM dexamethasone.
a. the nodule formation of primary bone marrow stromal cell at day 7

b. the matrix calcification of primary bone marrow stromal cell at day14. Cells were fixed and stained with Alizarine Red S solution.
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Figure 2. shows the effect of aloe vera gel extract on the proliferation of primary bone marrow stromal cells and MC3T3-E1
osteoblast cell line via the MTT assay. Cells were treated with aloe vera gel extract at different protein concentrations for 24 hours.

Data showed in mean + S.D from triplicate cultures. (* demonstrates significance from the control group at p< 0.05, n=12)
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Figure 3. shows the effect of aloe vera exudate on the proliferation of primary bone marrow stromal cells and MC3T3-E1
osteoblast cell line via the MTT assay. Cells were treated with aloe vera exudate at different protein concentrations for 24 hours.

Data showed in mean + S.D from triplicate cultures. (* demonstrates significance from the control group at p< 0.05, n=12)
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Figure 4. shows the effect of aloe vera gel extract on alkaline phosphatase activity in primary bone marrow stromal cells .
Cells were treated with aloe vera gel extract at different protein concentrations for 1, 3 and 7 days. The enzyme activity is given
as nmol p-nitrophenol/ pg protein/minute. Data showed in mean + S.D from triplicate experiments.

(* demonstrates significance from the control group at p< 0.05, n=12)
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Figure 5. shows the effect of aloe vera gel extract on alkaline phosphatase mRNAs level of primary bone marrow stromal cells.

Cells were treated with aloe vera gel extract at different protein concentrations for 1 and 3 days. RT-PCR were performed by using
specific primers and its products were subjected to gel electrophoresis (A for 1 day and B for 3 day). The products were quantified by
densitometric analysis and the expression levels of mRNA were normalized to the amount of GAPDH product detected in the same
Samples. C. Data showed in the percentage mean mRNA levels + S.D relative to control of three separate experiments.

(* demonstrates significance from the control group at p< 0.05, n=3)
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Figure 5. shows the effect of aloe vera gel extract on alkaline phosphatase mRNAs level of primary bone marrow stromal cells.

Cells were treated with aloe vera gel extract at different protein concentrations for 1 and 3 days. RT-PCR were performed by using
specific primers and its products were subjected to gel electrophoresis (A for 1 day and B for 3 day). The products were quantified by
C. Densitometric analysis and the expression levels of mRNA were normalized to the amount of GAPDH product detected in the same
Samples. Data showed in the percentage mean mRNA levels + S.D of alkaline phosphatase relative to GAPDH of three separate

experiments. (* demonstrates significance from the control group at p< 0.05, n=3)
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Figure 5. shows the effect of aloe vera gel extract on alkaline phosphatase mRNAs level of primary bone marrow stromal cells.

Cells were treated with aloe vera gel extract at different protein concentrations for 1 and 3 days. RT-PCR were performed by using
specific primers and its products were subjected to gel electrophoresis (A for 1 day and B for 3 day). The products were quantified by
C. Densitometric analysis and the expression levels of mRINA were normalized to the amount of GAPDH product detected in the same
Samples. Data showed in the percentage mean mRNA levels & S.D relative to control of three separate experiments.

(* demonstrates significance from the control group at p< 0.05, n=3)
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Figure 6. show the effect of aloe vera gel extract on mineralization in primary bone marrow stromal cells. Cells were
treated with aloe vera gel extract at different protein concentrations for 21 days. The cells were fixed in absolute methanol
and stained with 1% alizarin red. The mineralization nodules were counted and analyzed.

Data showed in mean + S.D from duplicate cultures (n=8)
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