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Abstract 
Alkaline phosphatase (ALP) remains a unique standard generally accepted biochemical tag to osteoblast action. 

Although its specific function is inadequately explained, that is believed to perform a responsibility inside 

skeletal mineralization. This research intended to provide an assay becoming for holding this enzyme action in 

microtiter plate arrangement. Using the well-characterized osteoblast-like cell line UMR 106 Cells, this article 

represents an optimized biochemical assay suitable for covering ALP activity in tissue culture units. An 

adequate volume of readily collected and well-characterized osteoblastic cells is a valuable tool to examine 

biomaterial synergies Necessary to bone tissue engineering. Osteoblastic cells were derived from a grown-up 

also fetal rat via various separation methods. This separation and in vitro propagation of initial cultures were 

compared. These subcultures' osteogenic potentials were analyzed by culturing them into an osteogenic 

mechanism, including associated concerning alkaline phosphatase activity, protuberance configuration, and 

mineralization potential. The significant mineral aspect of every osteoblastic culture was identified as a 

carbonate-containing apatite. This present analysis proves that the enzymatically released fetal UMR 106 cells 
are most satisfactory to study biomaterial interactions pending the proliferation capacity and the osteogenic 

potential. 
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I. Introduction 
Osteoblastic cells are used to analyze bone metabolism, including biomaterial cooperations imperative 

for bone tissue engineering. An adequate measure of bone cells should remain willingly free. To investigate 

synergies about osteoblastic cells by biomaterials, osteoblast cell lines of rodent osteosarcoma UMR-106 are 

often used. Although cell lines can be used for biocompatibility examination (cytotoxicity), this means further 

adapted to utilize freshly secluded osteoblasts to analyze cell adhesion, including specific osteoconductive and 

osteoinductive characteristics about these biomaterials. Cellular alkaline phosphatase activity, including an 

extracellular matrix containing calcium phosphate, was used as markers of the osteoblast phenotype. Although 

ALP expression can be defined relating commercially available cytochemical kits, the common ordinarily 

related technique for estimating this enzyme is based on the biochemical method initially described by Bessey et 

al., in which ALP at alkaline pH catalyzes the following reaction: 

p-nitrophenyl phosphate + H20 -- p-nitrophenol + Pi  
(Colourless in Alkali)                     (Yellow in Alkali) 

 

Many statistical techniques for estimating ALP enzyme activity in vitro and multiple explanations for 

solubilizing the enzyme have existed. The research mentioned above proposed to explain a rapid, reproducible, 

including the quantitative technique for estimating ALP activity utilizing the general 96-well microtiter plate 

setup. Furthermore, we were unusually enthusiastic in designing a protocol for quantitatively assessing ALP in 

isolated bone cells. Consequently, we utilized the well-characterized osteoblast-like cell line UMR 106  and 

altered our biochemical assay represented by Boyan et al. This article addresses our findings. 

 

II. Methods and Materials 
Preparation of working reagent from the kit: 

ALKALINE PHOSPHATASE KIT (AGD Clinipak) 
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REAGENT 1  
2- Amino 2-Methyl-Propanol (AMP) ≈0.32 mmol/L 

Zinc sulfate ≈1 mmol/L 

Magnesium Acetate ≈4 mmol/L 

Preservatives, Stabilizers Q.S 

 

REAGENT 2 
PNPP   10 mmol/ L 

 
WORKING REAGENT 

Mix 4 volumes of R1 with 1 volume of R2. The working reagent is stable for 30 days at 2-8°C. 

 

Procedure: 

The monolayer cell culture was trypsinized, and the cell count was adjusted to 1.0 x 105 cells/ml using 

respective media containing 10% FBS. To each well of the 96 well microtiter plate, 100 µl of the diluted cell 

suspension (50,000cells/well) was added. After 24 h, when a partial monolayer was formed, the supernatant was 

flicked off, washed the monolayer once with medium, and 100 µl of different test concentrations of test drugs 

were added to the partial monolayer in microtiter plates. The plates were then incubated at 37oC for 24hrs in a 
5% CO2 atmosphere. After incubation, the test solutions in the wells were collected. To this collected 50µl of 

test solutions, 50µl working reagent is added. OD is taken at 405nm every 1min for 3 times. ALP activity is 

calculated later with the formula. 

 

ALP activity (IU/L) = ΔA/min*2720 

 

III. Result: 

Sample Conc. µg/ml 
Abs @ 405nm 

ALP Activity (U/L) 

AT 1 MIN AT 3 MIN 

Control 0 0.816 0.901 77.16 

Amla 

10 0.805 0.884 71.63 

20 0.785 0.856 64.65 

40 0.656 0.722 59.66 

80 0.709 0.765 50.68 

160 0.624 0.666 38.25 

320 0.548 0.580 29.29 

          

Hibiscus 

10 0.823 0.897 67.09 

20 0.756 0.823 60.75 

40 0.709 0.77 55.31 

80 0.652 0.704 47.15 

160 0.523 0.567 39.89 

320 0.498 0.521 20.85 
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IV. Discussion and Conclusion 
Biomaterials to bone tissue engineering should produce a micro-environment that promotes osteoblast 

adhesion including migration, and differentiation. Earlier in vivo utilization, those biomaterials can be 

adequately chosen, including an in vitro cell culture design to consider many characters of biomaterial 

synergies. In this interest, the treatment of sarcoma cells in in vitro biocompatibility examination of biomaterials 

is widely accepted. The current investigation analyzes some propriety of any methods to get, in the various 

suitable way, osteoblastic cells proficient in proliferating in vitro and differentiating into full-fledged 

osteoblasts. The UMR106 cells treated with different Samples Amla and Hibiscus concentrations have shown 

decreased ALP activity release only at higher concentrations compared to control (untreated). UMR 106 cells 

possess a great proliferation potential, determining ready to develop in vitro. Concerning differentiation, they 

should have a reasonable to excellent alkaline phosphatase activity. 
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