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18 Qing Yang

EFFICIENCY OF USING ALAMARBLUE CELL VIABILITY
REAGENT TO STUDY EFFECTS OF CARBON
NANOPARTICLES ON CANCER CELLS

Qing Yang

Abstract. Background: Nanoparticles have been widely used to deliver drugs, image tumors inhibit
cancer cells, and to apply in other diseases. In cancer treatment, we usually need to test viability on
cell lines in vitro. Cell counting or viability testing reagents have been applied. However, special
characteristics of nanoparticles such as color, fluorescence, and organelle binding may interfere the dye
binding. Here we studied the effects of alamarBlue Cell Viability reagent staining conditions on cell
viability measurement efficiency.

Objective: To test more effective staining time to investigate the cytotoxicity of human cancer cell using
alamarBlue Cell Viability reagent.

Methods: The carbon nanodots were used as nanoparticles and from alamarBlue Cell Viability Reagent
staining method was used to measure cell viability. The A549 cells were used for measurement their cell
growth inhibition and survival.

Results: In cancer cells, alamarBlue Cell Viability Reagent showed some efficiency of measurement of
cell viability upon nanoparticles treatment with the best optimal time of 3hrs. The 1hr and 24hr staining
did not show the better results of measurement of cell viability according to the concentration dependent
trend.

Conclusion: Our results confirm alamar Blue Cell Viability Reagent method can be used by optimized
condition to detect cell survival in cells in vitro.

INTRODUCTION

Cell viability assay is widely used in anti-cancer drug screening and pre-clinical
testing in vitro. Differential reagents are used based on cell characteristics upon drug
treatment. For example, cell counting, MTT assay, crystal violet assay. Many methods
are based on the characteristics of live cells with high energy release of mitochondria, or
cell DNA intact, or metabolic intact.

Nanoparticles have been used for drug delivery, bioimaging and anti-cancer
drugs. Carbon-based materials have been applied in nanomedicine. To test the
nanotoxicity and anti-cancer effect, nanoparticles cannot be removed from cells and the
measurement of cell survival may not be accurate. This is because of potential
fluorescence from nanoparticles. When use fluorescence dyes to bind organelle or
metabolite, there might be organelle or metabolic competitive binding if nanoparticle
can cause cell death through these mechanisms. Therefore, it is needed to test the
efficiency of the viability measurement when studying nanoparticles effects.

The mechanism of cell viability interruption by nanoparticles can vary. For
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example, Carbon nanodots (CDs) can cause DNA damage, cell cycle arrest, DNA
conformation switch even more details remain unclear. Here we applied tomato
derived CDs to test their effect on inhibition of cell growth.

MATERIALS AND METHODS

Alamar Blue Cell Viability Reagent was obtained commercially from
ThermoFisher
(https://www.thermofisher.com/order/catalog/product/DAL10254/DAL1025). It is
used for regular cell viability assay of drugs. The alamarBlue Cell Viability Reagents
are ready-to-use that detect the reducing of living cells to test cell survival.

Here we applied alamarBlue™ Cell Reagent to measure the cell viability to
optimize the best staining condition and test the potential efficiency of nanoparticles
from tomato on anti-cancer effect.

1. Cell viability testing reagent: alamar Blue™ Cell Viability Reagent

Alamar Blue Cell Viability Reagent (ThermoFisher
https://www.thermofisher.com/order/catalog/product/DAL1025#/DAL1025). It is used
for cell viability assay using carbon nanoparticles drugs.

2. Cell lines A549 cells were originally developed 50 years ago through the
explant tumor of a 58-year-old white male, metastasized and cultured lung tumor
tissue in medium. The cells are squamous, which can spread substances such as water
and electrolytes through alveolar diffusion. The cell line was purchased from ATCC
(ATCC® CCL-185™) and can be used to screen for anti-cancer drug or test.

3. Cell culture method Cells were seeded in Dulbecco's Modified Eagle
Medium (DMEM). DMEM is the most widely applicable medium for culturing
adherent cells. Here we added 10% serum of FBS, and antibiotics of
penicillin/streptomycin based on protocol provided by the reagent manufacture (Life
Technologies).

4, Cell density for cell growth inhibition assay

Usually in 96-well plates, cells were seeded as 5 000 and 2 500 per well in 24hrs in
advance followed by treatment of nanoparticles drug. Due to many concerns of cell
attachment due to nanoparticles targeting cell surface, we applied 5 000 cells per well in
this test.

5. Cell staining method by alamarBlue™ Cell Viability Reagent

Cells were stained for 1hour, 3hours and 24 hours respectively and followed the
standard protocol from manufacturer by spectrophotometer.

6.  Carbon nanoparticles

Carbon nanodots were used as nanoparticles which were synthesized by
Chemistry Department. Cells were undergone treatment in a 100 ul total volume in 96-
well plates by differential concentration of nanoparticles calculated and medium used
for making up total same volume finally.
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RESULTS AND DISCUSSION

We used carbon nanodots to test the differential times effect on cell staining for
cell viability assay. As shown on Figure 1, cells stained for lhour showed the
significant toxic effect on cells at low concentration but not high concentration. It is
likely due to nanoparticles uptake efficiency in cells. High concentration may cause
cluster of nanoparticles and big enough to be blocked by cell membrane.

A549 cells are big sized compared to other cells. There may be other factors for
drug effect in different cells, such as cell signaling and surface protein receptors or
transporters. Moreover, the dye itself may interfere the stain and update of dyes due
to cell size, nanoparticles size, cell membrane signaling.

As shown on Figure 2, at 3hrs staining, we found the same problem. However,
3hrs staining is much better for concentration trend.

As shown on Figure 3, 24 hrs staining may cause over lone stain and 1-3 hrs
significant different toxicity showed no significant difference in 24 hrs. Thus, based on
Figure 1 and 2, 24 hrs data is not consistent and over stain may cause false effect.

In conclusion, our data suggest 3hrs staining is the most effective time among
tested and more time points maybe tested in future to get the best optimized results.
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Figure 1-3 Carbon dots of tomato (TM) effect on A549 cancer cell by dye
staining of 1hr, 3hr and 24hrs. Not significant results are shown as ns, while all others
are significant without marker shown.
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23 USE OF ELECTRONIC TRAINING MANUAL AS INFORMATION TECHNOLOGY DURING DISTANCE LEARNING

DODEKTUBHOCTD UCITOAB30OBAHMS PEATEHTA VIABILITY KAETOK
ALAMARBLUE AA51 U3YYEHWS BANAHNUS YT AEPOAHBIX HAHOYACTUL]
HA PAKA
Huna da

Annoranusa. Cnpasounas unpopmayusi: HAHOUYACTUIIBI IITMPOKO UCIIOAB3YIOTCA AASl AOCTaBKU A€KapCTB,
OIlyX0AeBble U300pakeHNs] II04ABASIOT PaKOBble KAETKM M IPUMEHSIOTCS MIPY APYTUX 3a001€BaHIX.
IIpu aeuernyy paka HaM OOBIYHO HEOOXOAVMO TECTHPOBATh JKM3HECIIOCOOHOCTh Ha KAETOYHBIX AVHUSX
in vitro. BeLAM MCII0Ab30BaHBI peareHTHl 4451 I0ACYeTa KAeTOK MAM TeCTUPOBaHIsA >XKM3HECIIOCOOHOCTI.
Oanaxko ocoOble XapaKTEpPUCTMKM HAHOYACTHUI, TaKue KaK LBeT, (pAyOpecIeHIVs ¥ CBA3BIBaHME C
opraHeAlaMy, MOTYT IIPeILsITCTBOBATh CBA3BIBAHMIO KpacuTeAsd. 34eCh MBI U3Y4YMAN BAVSHUE yCAOBUI
okpamuBaHus peareHta alamarBlue Cell Viability Ha 5 ¢eKTHBHOCTD M3MepeHIsT JKI3HEeCTTIOCOOHOCTI
KAETOK.

ing Yan
Leav: | . . ) ) - Qing Yang

PaKOBBIX KAETOK Ye10BeKa C MCIoAb3oBaHneM peareHTa alamarBlue Cell Viability.

Memodvl: yraepoiHble HaHOTOYKM OBIAM MCIIOAB30BaHBI B KadecTBe HAHOJYacTUIl, a U3 MeToJa
OKpammBaHUsI peareHToB alamar Blue 4451 onpeseseHns XX13HeCITOCOOHOCTY KA€TOK OBLA MICIIOAB30BAH
MeTOJ4, U3MepeHUs >KU3HeCIocoOHOCTU KaAeTokK. Kaerkm A549 mcroan3oBaan AAsd M3MEPEHUS UX
MHTMOUPOBaHI pocra KAETOK u BBDKMBAHUA.
PesyapraTsl: B pakoBbIX KAeTKax peareHT >KM3HeCIIOCOOHOCTU KAeTok alamar Blue mokasaa HekoTopyio
9P PeKTMBHOCTh U3MEpPeHIsI >KU3HECIIOCOOHOCTM KAeTOK Itocde oOOpabOTKM HaHOYACTHIIAMH C
HayAy4llMM OINTHMaAbHBIM BpemeHeM 3 daca. 1-yacoBoe 1 24-yacoBoe OKpalllBaHIe He ITOKa3blBalo
AYYIINX Pe3yAbTaTOB M3MEPEHMs >KM3HECIIOCOOHOCTM KAETOK B COOTBETCTBUM C 3aBUCUMON OT
KOHIIEHTpaluy TeHAEHIINe.

3akArouerue: HaIllM Pe3yAbTaThI ITIOATBEP>KAAIOT, 9YTO MeTo/, pearenta Alamar Blue Cell Viability Reagent
MO>XKeT OBITh MCITOAB30BaH B ONITUMU3MPOBAaHHBIX YCAOBIAX A4S OIpeJeAeHIs BEDKIMBAeMOCTH KAeTOK B
KJAeTKax in vitro.
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