


Function 
 To measure  performance,   

 to  achieve  reproducibility  or   

 to  make  comparative studies 

 

 



method 
 DIRECT: 

 Classically :  
 Cheap 
 Direct count cell number using haemocytometer 
 But cannot measure e  no  account  of  differences  in  cell size/mass 

 Automatic: - FAC, Cell Counter: 
 Good for suspension cell 

 
 INDERECT 

 Dry weight (cell mass) 
 Total protein consentration 
 Metabolism rate (glucose consumption, CO2, Latic/piruvic acid 

production, etc.) 
 Good for measure cell viability,  

 
 



 



CELL NUMBER & CELL VIABILITY 
 
Cell viability provide a good indication of the viable cell 

mass in a culture, if not an absolute value and are 
widely used to give growth yields or specific utilization 
rates.  The advantage is the method is non destructive 

 



Citotoxicity and viability 

 Some cytotoxicity assays offer instantaneous 
interpretation, such as the uptakeof a dye by dead cells, or 
release of 51 Chromium or fluorescein from pre-labelled 
cells.  

 

 These have been termed tests of viability, and are intended 
to predict survival rather than measure it directly.  

 

 On the whole these tests are good at identifying dead cells 
but may overestimate long-term survival. Most imply a 
breakdown in membrane integrity and irreversible cell 
death. 



Citotoxicity and viability 
 Membrane integrity 

Chromium release (Labelling cells with 51Cr results in 
covalent binding of chromate to basic amino acids of 
intracellular proteins). 

Enzyme release assays (LDH) 

Dye exclusion (Viability dyes used to determine 
membrane integrity include trypan blue, eosin Y, 
naphthalene black, nigrosin (green), erythrosin B, and 
fast green) 

Fluorescent dyes (There are a number of fluorescent 
probes now available for measuring membrane 
integrity) 



Citotoxicity and viability 
 Respiration and glycolysis 

Drug-induced changes in respiration (oxygen 
utilization) and glycolysis (carbondioxide production) 
have been measured using Warburg manometry . 

Other authors have determined dehydrogenase activity 
by incorporating methylene blue into agar containing 
drug-treated cells, cell death being indicated by non-
reduction of the dye. 



Citotoxicity and viability 
 Radioisotope incorporation 

 Measurement of the incorporation of radiolabelled 
metabolites is a frequently used end-point for cytotoxicity 
assays of intermediate and short-term duration.  

Nucleotides Measurement of [3H]thymidine incorporation 
into DNA and [3H]uridine in corporation into RNA are 
commonly used methods of quantitation of drug. 

 [125l]lododeoxyuridine  ([125l]Udr) :stable label for newly 
synthesized DNA 

  etc. 



Citotoxicity and viability 
 Total protein content: 
 Protein content determination is a relatively simple method for estimating cell 

number. 
 
 
 

 Colorimetric assays : 
 The advent of sophisticated microplate readers which allow rapid 

quantitationof colorimetric assays has paralleled the development of a variety 
of assays which use some form of colour development as an end-point for 
quantitating cell number.  These include methods which reflect: 
 protein content (methylene blue, Coomassie blue, Kenacid blue, sulforhoda- 
 mine B, Bichinoninic acid) 
 DNA content (Hoechst 33342) or DNA synthesis (BrdU uptake) 
 lysosome and Golgi body activity (neutral red) 
 enzyme activity (hexosaminidase, mitochondrial succinate dehydrogenase) 







Cell viability/indirect cell number counting 

 There  are many  specific methods available that  are  suitable  
for  a  certain  set  of conditions  or  for  a  particular 
experimental  aim. 

 These  include : 
 radiochromium  labelling  (radiochromium binds  to viable  protein 

and is released  on  cel damage/death),  
 cellular ATP,   
 intracellular  volume (by ratios of  ra~iochemicals),   
 specific  stains  (e.g.  MTT  (3-(4,5-~imethylthiaz01-2-y1)-2,5- 

diphen~ltetrazolium  bromide),  triphenyltetrazolium  chloride,  
neutral  red),   

 redox  potential,  
 Calorimetry  
 biomass monitors.  
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Haemocytometer cell counts and viability studies 

 Cell should be in suspension 

 Accuracy of counting requires a minimum of 
approximately 100.000 cell/ml, resuspend  the cells in 
a smaller volume of medium. 

 To ensure that a cell culture is growing exponentially,  
it is useful to know the percentage viability and 
percentage of dead cells. 

 Live healthy cells are usually round, refractile and 
relatively small in comparison to dead cells 

 Trypan blue is a stain that will only enter a cross the 
membranes of dead/non-viable cells 

 



Haemocytometer cell counts and viability studies 





Haemocytometer cell counts and viability studies 



procedure 

 Clean the haemocytometer and cover slip  with 70% alchohol 
 Mix the cell suspension genlty ad add an aluquot to trypan blue 

solution 
 Draw the cell suspension in to fill the chamber by capilary 
 Using alight microscope at low power, focus on the counting 

chamber 
 Count the number of cells (stained and unstained separatly) in 1-

mm2 areas 
 Total number of viable cells = AxBxCx104 cells/ml 
 Total dead cell count = AxBxDx104 cells/ml 
 % Viability = viable cell count/total cell count x 100% 
 A = volume of cells stock, B = dilution facto in trypan blue, C + 

mean number of unstained cells, D = mean number of dead 
cells, 104 conversion factor for 0.1 mm3 to ml 

 



MTT ASSAY 

 Sensitive, 

 Quantitative 

 Reliable colorimetric assay 

 Measure viability 

 Measure Proliferation 

 Assay based on the capacity of mitochondrial 
dehydrogenase enzymes in living cells to convert the 
yellow water-soluble substrate 3-(4,5-dimethylthiazol-
2-yl)-2,5-diphenyl tetrazolium bromide (MTT) into a 
dark blue formazan product. 

 



PROSEDURE MTT ASSAY 
 Prepare an MTT stock  solution of  5 mg ml-l  (Sigma, St 

Louis)  in phosphate- buffered saline (PBS),  pH 7.5, and 
filter through  a 022-p filter to sterilize  and remove  the 
small amount of  insoluble  residue,  

 To  100 ul of  cell  suspension or  cell monolayer  in  each  
microtitre  well,  add 10 ul of MTT (5 mg/ml) 

 Incubate  in  a  humidi~ed  incubator  at  3'7°C for 3  h.  
 Add  100 uL  0.04 M HCl  in  propan-2-0l  to  each well  and 

mix  thoroughly to dissolve insoluble blue  formazan 
crystals.  

 Read  plate  on  a  micro-ELISA  reader  using a  test  
wavelength of  57'0  nm  and reference wavelength of  630  
mm. 





NEUTRAL RED (NR ASAY) 

 Neutral red (3-amino-7-dimethyl-2-methylphenazine 
hydrochloride) 

 Water soluble, weakly basic 

 Accumulates in lysosomes of viable cells 

 



 Resuspend cells of actively growing culture by standard procedure 
 Seed 0.2 ml containing number of cells (9x103 to 4x104) 
  to each well of 96-well plates and incubate at 37oC for 24 h 
 Remove medium and add fresh medium containing graded dilution of test 

agent. Incubate for desired length of time. At least eight wells should serve as 
controls and containing medium without xenobiotics 

 Incubate cells with fresh medium cotaining 40ug/ml NR dye, incubate for 3 h 
 Remove medium and wash cells with PBS, or wash with   mixture 0.1%calcium 

chloride and 0.5% formaldehyde 
 Extract dye into supernate with 0.2 ml of a solution of 1% acetic acid/50% 

ethanol. Incubate in room temperature for 10 minutes, rapid agitation for few 
second, then scan the plate with ELISA reader with a 540-nm filter 

 % viability = mean absorbance of experimental cells/mean absorbance of 
control cells 

NEUTRAL RED (NR ASAY) Procedure 



TUGAS 
 Membuat design eksperimen untuk menentukan IC50 

dari suatu obat kanker dengan menggunakan kultur 
sel  MCF-7 


