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SOP no. CDR/PARA/MAL/01 
 
 
SOP for Screening of new Chemical entities against Plasmodium falciparum in vitro 
 
Title: SYBR Green I based drug sensitivity assay for lab use 
 
Purpose and Scope: This SOP describes the SYBR green-I based drug sensitivity assay for use with 

culture adapted P. falciparum strains or clones  

Introduction: The search for new antimalarial chemotherapeutic agents is an expensive and  time 

consuming exercise. The successful in vitro cultivation of blood stages of human malaria  parasite, 

Plasmodium falciparum and subsequent development of assay systems for drug susceptibility has 

greatly facilitated the drug development programme and permits objective measurement of sensitivity 

of human plasmodia to potential agents.    

Test Model: In vitro culture of laboratory maintained, Chloroquine sensitive (3D7) and Chloroquine 

resistant (K1) strains of Plasmodium falciparum. 

 
Specific Materials and Equipment: 

96-Well tissue culture plates (Nunc/ Corning/Greiner) 

48-Well tissue culture plates (Nunc/ Corning/Greiner) 

60mm sterile petri dishes (Nunc/ Corning/Greiner) 

Disposable filter units (Nalgene/ PALL Life Sciences) 

Multichannel pipettes (20-200 µL & 5-50 µL) 

One set of adjustable single channel pipettes 

Sterile filter tips (20, 200, 1000 µL) 

Sterile syringe filters 

Sterile gloves 

Sterile trays 

CO2 Incubator 

CO2 gas Medical grade 

Candle jar  

Freezer (-20°C) 

Refrigerator (4°C) 

Biosafety cabinet (BS level 2) 
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Fluorescent Plate reader (Top and bottom reader; FLX800, BIO-TEK) 

Experimental procedures:  

A. Culture Medium: The commercially available culture media RPMI-1640 (HEPES modified; 

R4130, SIGMA), NCTC-135 (N3263-10x1L, SIGMA) and IMDM (I3390-10x1L, SIGMA).  

A.1 Preparation of Incomplete culture medium:  

The three culture media are prepared separately for which the respective powdered medium 

is added to 800 ml of TDW and stirred using magnetic stirrer.  

Sodium bicarbonate (2.1gm/L) (SIGMA) and glucose (2gm/L) (Analytical Reagent) are 

added to it one by one. HEPES buffer (N-2 hydroxy ethyl piperazine-N’-2-ethane sulphonic 

acid, SIGMA) is added (25 mM) to medium NCTC-135 only.  pH of media is adjusted at 7.2 

with 1N- NaOH. The media are sterilized by passing through 0.22µM membrane using 

disposable filter units and stored at 4oC till further use. The antibiotic (30μg/mL; 

Gentamycin, Ranbaxy) and antimycotic (0.25μg/mL; Fungizone, 15290-018, GIBCO) 

solutions are added before use. For preparation of incomplete RPNI (I-RPNI) medium, all 

three media (RPMI-1640, NCTC-135, and IMDM) are mixed in the ratio of 2:1:1.  

(procedure details in Srivastava et al. 2004 & 2007) 

A.2 Serum supplements  

Foetal Bovine serum (FBS): Commercially available (SIGMA, GIBCO, Biological 

Industries and Hyclone) heat inactivated serum is used. 

ALBUMAX-II:  Commercially available (11021-045, GIBCO) chromatographically 

purified powder is used. 

Human Plasma: One unit blood from healthy volunteer is routinely being collected 

aseptically at a recognized blood bank (approved by the Institutional Ethic committee, 

Human Resource). The anticoagulant blood thus obtained is dispensed in 50mL sterile 

centrifuge tubes and centrifuged at 4oC. The plasma obtained as supernatant is heat 

inactivated at 56oC for 30 minutes in a water bath and stored at -20oC for further use. 

A.3. Preparation of Complete Culture medium: 

10 mL of FBS/ human plasma is added to 90 mL of incomplete medium and sterilized by 

passing through 0.22µM membrane and stored at 4oC. In the case of ALBUMAX-II, 0.5% 

(wt. /vol.) solution is prepared. 92µM hypoxanthine (H-9636, SIGMA) is also added in case 

of RPMI-1640. 
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             B  Preparation  of 50% human RBC suspension (50% Haematocrit): 

The packed RBCs obtained after centrifugation of one unit of blood are washed thrice with 

I-RPMI (medium without Serum/Plasma/Albumax) and once with C-RPNI medium 

(supplemented with 10% compatible human plasma). The final suspension of washed cells 

is prepared by adding equal volume of C-RPNI medium. This 50% suspension of RBCs, 

termed as 50% haematocrit (hct) is stored at 4oC. 

              C  Maintenance of P. falciparum culture: 

      In vitro culture of Chloroquine sensitive strain (3D7) and Chloroquine resistant strain 

(K1- obtained from MR4) of P.  falciparum are maintained in 60mm sterile Petri-dishes 

(NUNC/Greiner)1mL split from running culture is diluted with 500µL of 50% hct and 5mL 

culture medium. The cultures are maintained stationary in a CO2 incubator (Thermo Electron 

Corporation/ Heraeus) at 37oC in an atmosphere of 5% CO2 and air mixture.   

C.1 Replacement of spent culture medium: As the growing parasites deplete the nutrients 

of culture medium, it is necessary to replace medium once in every 24 hours. Spent culture 

medium gently aspirated with the help of sterile Pasteur pipette is discarded and equal 

volume of fresh culture medium is added.  

                 C.2 Examination of blood smears and Assessment of parasitaemia:  

The thin blood smears stained with Giemsa’s stain are examined under the light microscope 

(100 X, oil immersion). Approximately 1000 RBCs per smear are scanned and the percent 

parasitaemia (%P) is calculated using formula given below: 

% P = (No. of infected RBCs / Total no of RBCs) x 100 

D. Preparation of Test agents:  

D.1 Standard antimalarial:  Chloroquine diphosphate (CQ) obtained from SIGMA (C-   

6628) is prepared in sterile TDW whereas Artemether/ Arteether obtained from home  

Institution is prepared in DMSO. The initial stock solution of 10mM is prepared. 

D.2 Test compounds: The test compounds are dissolved in DMSO to prepare the stock 

solution of 10mM. 

D.3 Preparation of test dilutions: The stock solution is further diluted in 48 well plates 

using culture medium up to the 4x concentration of highest dilution to be tested.   

E.  Setting up of SYBR Green I assay 

E.1 Preparation of test plate:  50μL of test medium (RPMI-1640-FBS-hypoxanthine) is 

dispensed in 96 well test plate followed by addition of 50μL medium containing 4x 
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concentration of highest dilution (5μM) in duplicate wells, in row B. Six drugs are tested on 

each plate. Two fold serial drug/ compound dilutions are prepared with a multi-channel 

pipette. 50μL are taken from wells of row B and transferred, after gentle mixing, to wells of 

row C. After mixing, 50μL are transferred from wells of row C to wells of row D and so 

forth to row H. The 50μL volume from wells of row H is discarded. Positive control is put 

in each experiment. 

E.2 Reference Drug: During each experiment CQ is evaluated simultaneously. The highest 

concentration of 50nM is used for 3D7 strain whereas 2μM is used for K1strain. 

E.3 Culture suspension: Running culture containing 3.0% haematocrit and more than 10% 

parasitaemia is used. Asynchronous parasitized cultures suspension containing 2.0% 

haematocrit and 0.8 -1.0% parasitaemia with more than 80% ring stages is prepared in 

culture medium and 50µL of this is added to each well except 4 wells (A9-12) in row ‘A’ 

which received non parasitized erythrocyte suspension (2% erythrocyte suspension from the 

same blood sample).  

E. 4 Incubation: The plates are incubated for 72 hours at 37oC in CO2 incubator in an 

atmosphere of 5% CO2 in air. 

E. 5 Assessment of parasite status: The left out parasitized culture suspension is 

transferred in 60mm dish and incubated simultaneously for 72 h. The level of parasitaemia 

is determined after 72 h by examining Giemsa’s-stained thin blood smear. 

E. 6 Recording of test results: After incubation for 72 hours, 100 µL of lysis buffer (Tris 

20 mM- pH 7.5; EDTA -5 mM, Saponin-0.008%; and Triton X-100, 0.08%) containing 2x 

concentration of SYBR Green-I is added to each well and incubated for one hour at 37oC. 

The plates are examined at 485±20nm of excitation and 530±20nm of emission (bottom 

reading) with gain setting equal to 55 for relative fluorescence units (RFUs) per well using 

the fluorescence plate reader (FLX800, BIO-TEK). 

F.  Statistical analysis: To obtain 50% inhibitory concentration (IC50) of test agent, data is 

first transferred into a graphic programme (e.g. EXCEL) and expressed as percentage of the 

untreated controls and then evaluated by Logit regression analysis using pre-programmed 

Excel spreadsheet.  

G. Selection Criteria: Compounds belonging to random series are initially evaluated at two 

concentrations i.e. at 5 and 1µM and those compounds exhibiting activity (≥50% 

suppression in parasitaemia) at 1µM is subjected to IC50 (7 point) evaluation.  
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H. Compounds exhibiting IC50 of ≤1µM are considered for further evaluation i.e. activity 

against K1strain and cytotoxicity evaluation using Vero cell line.  

I. IC50 value (mean ± sd) of: CQ   Artemether 

3D7 - 5.47±1.32nM  1.41± 0.67nM  

         K1 - 232.36± 33.61nM 1.22±0.28nM 

 

Representative IC50 curves for reference drugs are depicted below 

 

3D7 CQ- Diphosphate IC50-6.04nM  Artemether  IC50-1.41nM 

   

 
K1 CQ- Diphosphate IC50-229.33nM Artemether  IC50-1.34nM  

 

  
 
______________________________________________________________________________ 
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SOP no. CDR/PARA/MAL/02 
 
 
SOP for Cytotoxicity Assessment of new Chemical entities using Vero Cell line  
 
TITLE: MTT based cytotoxicity assay for lab use 
 
Purpose and Scope: This SOP describes MTT based assay for assessment of cytotoxicity of new 

chemical entities.  

 
Introduction: The search for new chemotherapeutic agents requires assessment of cytotoxicity profile 

at an early stage of lead identification.  

  

Test Model: Cytotoxicity of the compounds is commonly assessed against Vero cell line (C1008; 

Monkey kidney fibroblast). 

 
Specific Materials and Equipment: 

96-Well tissue culture plates (Nunc/ Corning/Greiner) 

48-Well tissue culture plates (Nunc/ Corning/Greiner) 

           Sterile filter cap 25cm2 tissue culture flasks 

Disposable filter units (Nalgene/ PALL Life Sciences) 

Multichannel pipettes (20-200 µL & 5-50 µL) 

One set of adjustable single channel pipettes 

Sterile filter tips (20, 200, 1000 µL) 

Sterile syringe filters 

Sterile gloves 

Sterile trays 

CO2 Incubator 

CO2 gas Medical grade 

Candle jar  

Freezer (-20°C) 

Refrigerator (4°C) 
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Biosafety cabinet (BS level 2) 

Spectrophotometer (ELX800, BIO-TEK) 

 

Experimental procedures:  

 
A. Culture Medium: The commercially available culture media MEM (M0268-10x1L; SIGMA)     

is used for maintenance of cell line while for assessment of cytotoxicity medium RPMI-1640 

(R4130; SIGMA) is used.  

A.1 Preparation of Incomplete culture medium: The powdered medium is added to 800 mL 

of TDW and stirred using magnetic stirrer. 2.2gm/L Sodium bicarbonate is added and pH of 

media is adjusted at 7.2 with 1N- NaOH. The medium is sterilized by passing through 0.22µM 

membrane using disposable filter units and stored at 4oC till further use. The antibiotic, 

Gentamycin (30μg/mL) and antimycotic, Fungizone (0.25μg/mL) solutions are added before 

use.  

 

B. Maintenance of cell line: Vero cell line is maintained in MEM medium supplemented with 

10% FBS. Cells are cultivated in 25cm2 tissue culture flasks and medium is replaced every 

alternate day.   

B.2 Trypsinization: Culture medium is removed and cells are washed by adding 3mL PBS 

(pH7.2). PBS is removed and 3mL of 0.25% Trypsin - 0.02% EDTA (Biological 

Industries/SIGMA) is added. Flask is swirled for a few seconds and PBS is removed. When the 

cells are visibly starting to detach from the surface of the flask, 10mL culture medium is added 

to obtain cell suspension. 

B.3 Examination of cell viability: 10 µL of cell suspension is mixed with 90 µL of the vital 

dye, Trypan blue and 10 µL of this is charged on haemocytometer. The cells are looked for 

their viability. The viable cells do not retain blue colour of Trypan blue. Cells showing >99% 

viability are used for assay. 

B.4 Counting of cells: The cells in four outer quadrants (each consisting of 16 small quadrants) 

of haemocytometer are counted and to get the cell density the total number of cells is divided 

by 4 and multiplied by 105. 
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C. Preparation of test plate: 100 µL/well of cell suspension (105cells/mL) is dispensed in 96well 

plate and incubated at 37oC in 5% CO2 for 24hrs. After the cells get attached overnight, spent 

culture medium is replaced with fresh culture medium (100µL/well). Medium from row H is 

replaced with 150µL of the highest drug dilution (200µM) in triplicate wells. 3:1 serial drug 

dilutions are prepared by transferring 50µL from row H to row G, mixed well and 50µl is 

transferred again from row G to row F and so on until row B. The remaining 50µl from row B 

is discarded. Row A is kept drug free to serve as control. Four test agents are assessed in one 

plate. The plate is incubated at 37oC in 5% CO2 for 72hrs.  

D.  Examination of Test plate: 25µL of MTT (5mg/mL) (M2128-5G; SIGMA) is added in each 

well and incubated at 37oC in 5% CO2 for 2hrs. Supernatant is removed by tilting the plate 

completely without disturbing the cell layer and 150µL DMSO is added in each well. The plate 

is put on shaker for 15 minutes and absorbance is read at 544nm. 

E. Reference Drug: During each experiment Podophyllotoxin (SIGMA) is used as a reference 

drug. 

F. Statistical analysis: To obtain 50% cytotoxic concentration (CC50) of test agent data are 

analyzed using pre-programmed Excel spreadsheet. CC50 values represent the concentration of 

test agent required to kill 50% of the fibroblast cells. 

G. Selection Criteria: Test agents exhibiting CC50 ≥50 µM is considered safe. 

H. The selectivity index (SI) of test agent: The SI of test agent is obtained by dividing CC50 by 

IC50. 

SI= CC50/ IC50   

SI ≥50, safer is the Test agents. 

 

 

 

 

 

 

 



 

9 
 

 

 

 

 


