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Cell proliferation after irradiation

The post-irradiation proliferation ability of cells was investigated 

at two different doses, 3 and 6 Gy, and we measured the AB 

reduction on days 0, 1, 2, 3, 4, 8, 10, 12,15, 20. Despite 

irradiation, a proliferation of cells was indicated during the first 4 

days. However, a drop of the RFU was observed after 5th day 

until 8th when the proliferation restarted. Restricted proliferation 

capacity was noted at higher dose of irradiation.

Estimation of viability and plotting of viability dose 

response curve

The comparison of the RFU of irradiated cells at a time point 

with the RFU of non-irradiated cells at the same time point can 

be used in order for the fraction of cells that have not 

contributed to the proliferation to be estimated. The i/inRFU-ratio 

gives the viable cell ratio (Viability ratio) while using the 

equation (1-i/inRFU-ratio), the Repression-ratio can be 

calculated. In this case, these two ratios were calculated for 

T98G cells which were irradiated with 8 and 24 Gy (Figure 4a, 

4b). 

Moreover, using multi-dose irradiation method[4] we calculated 

the Viability at the time point of maximum repression and 

drawing a curve with values dose on x-axis and viability values 

in y-axis, the traditional radiobiology parameters were 

calculated: 1) Extrapolation Number: 1.18, 2) Dq shoulder width: 

1.4Gy, 3) Do (37% viable cells): 5.1Gy, 4) ID50 (half maximum 

inhibitory dose): 4Gy

Introduction

Alamar Blue® is a bioassay that is used to measure cell viability. 

The technique is based on the reduction of resasurin  to 

resorufin[1], by mitochondrial enzymes that carry diaphorase 

activity and normally present in cells[2]. 

Ionizing radiation can directly and indirectly damage DNA  and is 

widely used  for cancer treatment[3]. 

In this study we suggest Alamar Blue® as an essay to detect the 

effect of Ionizing Radiation on cell viability and to form dose-

response curves.

Materials and methods

T98G glioblastoma cell line was used for these experiments. 

These cells were plated in 96-well plates. Fluorescence was 

measured with Fluo-star (OMEGA) and irradiation of the plates 

was performed using the 6MV beam of a linear Accelerator 

PRECISE (ELEKTA) endowed with Multileaf Collimator. The 

Alamar Blue® assay used to assess cell viability. Alamar blue® in  

10% v/v concentration was added and seven hours later 

fluorescence was measured. Analysis is based on both:

Results

Time point to measure the fluorescence after Alamar

Blue® injection

Using different number of cells, we investigated the most proper 

and convenient time point to measure AB values. Two 96-well 

plates with 1) 125, 250, 500, 1000 cells (data not shown) and 2) 

1000, 2500, 5000 cells were used for this procedure. Although a 

clear difference among the 3 cell concentrations was observed 

even at the first time point we conclude that the cells need at least 

6 hours in order for AB to be effectively reduced (Figure 1).

Changing culture medium in the wells

Trying to investigate whether by providing nutrient and removing 

metabolic waste products, the cells proliferation and survival are 

affected, cells were plated and cell survival and proliferation were 

compared when changing the culture medium twice in a week 

versus when the culture medium was left unchanged.

Furthermore, the contribution of dead cells to the Alamar Blue 

reduction was checked, however, we observed that there is no 

contribution of them to the Alamar blue reduction (data not 

shown)

RFU : the relative fluorescence units 

RFU ratio : the ratio of RFU recorded from a well divided by the 

RFU recorded from an other well of reference 

%ABr  :absolute % Alamar  Blue reduction 

Conclusion
Taking all the aforementioned into consideration we conclude 

that Alamar Blue assay is a reliable and convenient method to 

measure cell viability. Furthermore, we exhibited the proper 

time point to measure the RFU of Alamar blue. Moreover, we 

indicated that how the irradiation affects on T98G cell line and 

using this method we can calculate some traditional 

radiobiology parameters with an easier way comparing to 

colony assay.
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