                                                          FLOW CYTOMETRY
            Flow cytometry is a technique use to calculate the number of cells and chromosomes and characterise them (Ford, 2010). It provides correct information about the number of cells participating in cell cycle and the timings which pass from G1/S to G2/M phases. The characteristics of cancer cells which are treated with anticancer drugs can be effectively studied by this method. The examination of DNA contents present in the cells help to find phase of cell cycle in which the cell undergoes apoptosis. 

            Flow cytometers are able to analyze 1000 to 10,000 cells per second. It has a wide range of measurement parameters. It produces one parameter or two parameter histograms. The parameter values of cells coordinates and give as multidimensional formats (Haynes, 1988). It measures multiple characteristics of cells, by light scattering at different angles so that difference in size and complexity of fluorescence labelled cells or other microscopic particles (epitopes, microorganisms, chromosome preparations) can identify within a short period of time. 

3.7.1.  Principle 
            When fluorescently labelled cells passed through light source, fluorochromes excited to high energy state. It returns to ground state by the emission of light at specific wavelength. It provides information about cellular characteristics. In flow cytometry, cells are suspended in sheath fluid (isotonic) and allows to flow. A monochromatic light given from all directions and the signals from cells collected. It is analyzed in computer (Brown and Wittwer, 2000).

3.7.2.  Dyes and Chemicals

            Propridium Iodide (PI), phycoerythrin and fluorescein are commonly used fluorescent dyes in flow cytometry. These dyes normally bind or intercalate cellular components (DNA, RNA, proteins). PI is a useful intercalating dye normally used in flow cytometry. It intercalates into DNA helix and label fluorescently. In tumour cell population abnormal DNA content is analyzed from signal produced and is measured rapidly (Brown and Wittwer, 2000). Trypsination is used to disrupt the matrix of cells and allows to flow. PI stains only dead cells. The fluorescence is stable only for three hours. So sample should be protected from exposure of light and keep in very low temperature. For long term storage -80˚C was recommended (Vindelov et al, 2005). 

            Flow cytometry clearly indicates the levels of cells in G1, S and G2/M phase of cell cycle in graph. Vaisman et al, 1997 showed cisplatin resistant ovarian cancer cell line treated with high cisplatin concentrations showed block in G1/S and G2/M phases and delayed S phase. Lethal dose led to complete S phase block.

            Flow cytometry is used to identify apoptotic cells, changes in cell morphology and DNA fragmentation. Mainly it analyses apoptotic levels in cell cycle (Darzynkiewicz et al, 2001). HIV infection can be measured by testing the presence of CD4 antigen. Leukaemia’s and lymphomas are analyzed by CD5/ side scatter gating method. So that specific types of cell or cell content only can measure.

            Flow cytometry is very useful in pharmacological and molecular biology related studies. It reveals the metabolic properties and mechanisms of apoptotic cells. Some cancer cells resist chemotherapeutic drugs, but others not. Therefore understanding the difference in cell metabolism helps to reveal the action of particular drug in detail (Darzynkiewicz et al, 1992).

FLOWCYTOMETRY ANALYSIS

Flow cytometry measures fluorescence in cell or particles.  It was performed in 6 well plate in which 50,000cells/well (after 24 hours incubation) was incubated with drug at a concentration of its IC50 value and 10X’ IC50 value. In flow cytometry cells were fixed in its particular stage of cell cycle by ice cold 70% ethanol. After addition of ribonuclease A and propridium iodide (PI), cells were analyzed in a flow cytometer. From flow cytometry it is easy to analyze the DNA content in cells. Media with only cells used as control.

RESULTS
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Graph 1: Flow cytogram of control (only with cells and media). X-axis represents specified parameters and Y-axis represents number of cells * 10. Analysis of three phases (RN1, RN2, RN3) and its cell number are also shown in graph
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Graph 2: Cell cycle of ovarian cancer cells affected by different concentration of drug SB1. (a) and (c) The number of cells in each phase as dots with drug concentration of IC50 and 10X’ IC50 value respectively. (b) and (d) The three phases of cell cycle affected by drug concentration of IC50 and 10X’ IC50 value as RN1, RN2 and RN3 regions (G1, S and G2/M phases). The number of cells in each phase analyzed and values given under graph. 

	Drug Name
	Dosage
	RN1(%)& cell count
	RN2(%)& cell count
	RN3(%)& cell count

	control
	None
	57.94%

(43646)
	13.36%

(10064)
	28.70%

(21621)

	SB1
	IC50
	56.72%

(5061)
	14.30%

(1276)
	28.98%

(2586)

	
	10X’IC50
	52.49%

(1727)
	14.49%

(477)
	33.01%

(1086)


Table 1
INFERENCE

The percentage of cells entering in each phase of cell cycle by action drug is studied from flow cytometry graphs and results given in table B. In most cases number apoptotic cells by drug action is high and DNA synthesis is reduced, due to high number of apoptotic cells

The apoptosis of cells happened in which phase of cell cycle was clearly shown in graph with FL2 in X-axis. For the drug SBI apoptotic cells decreased DNA content based on drug concentration. At IC 50 concentration apoptotic cells in S phase is 14.30% and at 10X’IC50 value, it is cells is 14.49%. These depicts that SB1 is  effective against ovarian cancer cells
