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ABSTRACT

The aim of this study was to establish the moreuate protocol for fibroblast cell viability usinyITT assay.
NIH/3T3 fibroblasts were seeded at the following densities: 3.125x10 1.156x10; 3.125x10; 1.156x16 and
3.125x18cells/cnd. Following 24h of seeding, MTT was added to thiswafter 4h of the MTT addition, different
solvents were added to solubilize the formazantals/sl) HCI/SDS group- 20% SDS and 0.01 M HCIE2DH/
HAc group-50% ethanol and 1% acetic acid; 3) DMSOup- 99.5% dimethyl sulfoxide; and 4) PropOH greup
99.5% isopropanol. The absorbance values were medsusing a spectrophotometer at 570 nm. The date w
analyzed by 2-way ANOVA (p<0.05) and showed thatatbsorbance average varied according to the nunalber
cells and solvents: HCI/SDS (0 to 0.13), EtOH/HBAddq 0.22), DMSO (0.76 to 1.31) and PropOH (0.66.104).
The DMSO and PropOH groups presented the most @pipte protocols for NIH/3T3 fibroblasts cell vidity,
especially at the density of 1.156%t@lls/cr.
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INTRODUCTION or suspension cell preparations (Henriksson et al.
2006). However, its disadvantages are: 1) the
MTT (3-4,5 dimethylthiazol-2, 5 diphenyl impossibility of keeping the cells alive in the
tetrazolium bromide) assay is a wide world knowrculture after the procedure (Al-Nasiry et al. 2007)
method to evaluate cell viability and toxicity.ist  2) this method does not differentiate between non-
based on the conversion of the solublgroliferative cells and death cells; and 3) it lsoa
tetrazolium, a yellow salt, into purple insolublenot able to quantify and detect the type of cell
formazan, by succinate dehydrogenase enzyme déath (Freshney 2005).
viable cells (Mosmann 1983). It has beerOther methods are also employed to evaluate the
replacing traditional methodologies such agell viability, such as Neutral Red (Schweikl and
manual cell counting or colony formation in large-Schmalz 1996; Repetto et al. 2008), Crystal Violet
scale experiments, when hundreds or eve(Chiba et al. 1998; De-Deus et al. 2009), LDH
thousands of samples are tested. It presenflssa et al. 2004; Garner et al. 2012), Alamar Blue
sensitivity in the detection of cells that stop thgHamid et al. 2004; Hjalmarsson et al. 20HE)d
division process, but are still consideredtrypan blue exclusion (Agarwal et al. 2011), but
metabolically active (Gerlier and ThomassetMTT has still demonstrated to be more trustful
1986). Besides this, it can be used for monolaye@mong them (Keepers et al. 1991; Schweikl and
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Schmalz 1996; Chiba et al. 1998; Kawada et abovine serum from Nutricell (Campinas, Brazil);
2002; De-Deus et al. 2009; Alanezi et al. 2010; delastic ware and pipettes from TPP (Trasadingen,
Castilho et al. 2012). Since it was described, thiSwitzerland) and SPL Life Sciences (Pochen City,
indirect colorimetric method underwent severaKorea); MTT and trypsin from Sigma Chemical
modifications that could be required, dependindSt. Louis, USA); DMSO from Nuclear (Ribeirdo
on the experiment design (Twentyman andPreto, Brazil); ethanol and isopropanol from
Luscombe 1987; Vistica et al. 1991; Mueller et alLabSynth (Diadema, Brazil); and sodium dodecyl
2004; Goncalves et al. 2008). Some alterations isulfate (SDS) from Merck (Darmstadt, Germany).
the original protocol are regarded to the celNIH/3T3 fibroblasts were obtained from
densities (Vistica et al. 1991) due to differentAmerican Type Culture Collection (ATCC). All
behavior to reduce the dye presented by distinceagents were of analytical grade.

cell lines (Carmichael et al. 1987) and some other

intra- and inter-assay variations (Plumb et alCell culture
1989). The cells (NIH/3T3, ATCE CRL1658™) were

Cell density is an important factor to beseeded in Dulbecco’s Modified Eagle's Medium

considered when performing viability tests. The(DMEM) with antibiotics (1% of a solution
cell physiology and response to toxins are affectegontaining 10,000 UI/mL penicillin and 10
by the cell density number; cells at a lower dgnsitmg/mL  streptomycin) and 10% fetal bovine
are more affected by the toxin. Adversely, toxinse€rum. They were maintained at°G7in a
may become bound and unavailable at higher cefiumidified atmosphere of 5% GOrhe enzymatic
densities (Riss and Moravec 2004). digestion with 0.25% trypsin was used to harvest
One of the most common modifications of thethe cells. The cells were counted using Neubauer
MTT assay is related to the solubilization of themodified camera and optical inverted microscope
formazan crystals. Several organic solvents hav&32, Leica DM IL). The mean values obtained in
been employed (Denizot and Lang 1986; Abe anthe quarters were multiplied by “l@ obtain the
Matsuki 2000) in an attempt to improve thetotal number of cells in 1.0 mL of culture medium
measurements at spectrophotometer. To-daté;reshney 2010). To evaluate the best plating cell
there is no consensus on the best solvent to leimber, different cell densities (3.125%10
used for each cell line in the MTT assay. In thisl.156x10; 3.125x16; 1.156x106 and 3.125x10
regard, several organic solvents that weréells/cnd) were plated in 96-well plates in six
previously addressed in the literature werdeplicates. After 24h, the medium was removed,
assessed. NIH/3T3 mice fibroblast cells werdhe cells were washed two times in pH 7.4
chosen because of their broad range dsphosphate buffered saline (PBS), and the different
applications in cell culture for several decade®rotocols of MTT were performed.

(Jainchill et al. 1969), including cell viabilitynd

toxicity tests of biomaterials or drugs in dengistr MTT Assay

and medicine (Fontes et al. 2013; Vittekova et aMTT dissolved in DMEM (0.5 mg/mL, 110 pL)
2013). was added to each well, with the exception of the
There is no previous study addressing the effect $#Cl/SDS group, in which 10 pL MTT diluted in
both cell density and type of solvent at the saméx PBS (5 mg/mL) and 160 uL of MEM without
experiment on the results of the viability assayPromophenol red were added. After the addition
Thus, this study analyzed the effect of 1) the cef MTT, plates were wrapped in aluminum foil
p|ating number and 2) the four most emp|oyed3.nd incubated at 3¢ for 4h in a humidified
solvents for MTT assay to better establish a@tmosphere of 5% GOThen, the MTT solution

adequate protocol for NIH/3T3 cells in viability was removed from the wells (with the exception
tests. of the HCI/SDS group). Each MTT technique

applied a different crystal solvent for each cell
density as described below:

e Group HCI/SDS: 50 pL solution containing
20% SDS and 0.01M HGsolubilization with
170 pL MTT+MEM)

* Group EtOH/HAc — 200 pL 50% ethanol
and 1% acetic acid

MATERIALS AND METHODS

Material
The materials were obtained from the following
companies: culture media, antibiotics and fetal
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« Group DMSO: 200 pL dimethyl sulfoxide ~ were seeded at 3.125 Xigh¥. Both the HCI/SDS

« Group PropOH: 200 pL pure isopropanol ~ and EtOH/HAc produced significant lower optical
The absorbance was read in a spectrophotomet@@nsities in comparison to DMSO and PropOH for
(Fluorstar Optima- BMG Labtech, Ortenberg,a” the cell densities. On the other hand, DMSO
Germany) at 570 nm, 30 min after theproduced the highest optical densities for all the

solubilization of the crystals. cell densities that were studied (Table 1).
The MTT assay, a widespread colorimetric
Statistic Analysis biological technique, is used to test the viabitify

All of the values are given as the meanzS.Drvarious cell types, such as fibroblasts (Scelzd. et
(n=6). The Kolmogorov-Smirnov test was 2012), odontoblasts (de Castilho et al. 2012), and
performed to verify whether the samples followedransformed cells (Metsios et al. 2012), and to
the Gaussian distribution. The results wergesearch applications such as dental material
subjected to two-way repeated-measuresytotoxicity (Garner et al. 2012), and drug testing
ANOVA, followed by the Bonferroni post-hoc (Odabas et al. 2011; Dateoka et al. 2012). Itse al
test. The statistical tests were performed usingseful for small-scale experiments testing
statistical software GraphPad Prism 4.0 (Saexpensive and toxic drugs, as well as plating cells
Diego, CA, USA). A level of significance of 5% whose growth is slow and the livelihood in the
was applied. medium is critical (Hamid et al. 2004). The MTT
assay is able to distinguish between the viable
cells and senescent or dead cells, but it is not
RESULTS AND DISCUSSION sensitive to distinguish between the senescent or

dead cells. It is also not able to quantify or dete
Table 1 shows the mean values of absorbance fﬂ{e type of ! cell death OneqL:net;]fgdolc?gical

each MTT protocol, considering the different Ce”Iimitation is that the tested agent must not affect

densities. Two-way ANOVA test revealed Athe ability of the cell to reduce the dye or to

significant difference among cell densities (p < -
0.0001), MTT assays (p < 0.0001). and amterfere on the color range of the reaction. Also,

" is important to perform the assay when the cells

Interaction betV\_/een thes:e factors (p < 0'OOOl)are in their exponential phase. If the cells reach
There was an increase in the absorbance meaj

only for the cell densities higher than 3.125 i stationary phase or the absorbance s not

Ninear, the assay should be shortened or the cells
|1:04/ Cg]szSO(r) HCL/SFI?S ?.)I’]S EtObH{[I;|Ac slolt\_/ent?]._ concentration changed. If the drug or agent to be
or an ropoH, a betier refationsnip,, 4 ated present longer terms toxicity, it is
between the cell density and optical absorbancﬁdvisable to choose other viability assays

was seen (Table 1)._The HCI/SDS and EtOH/HA Freshney 2005).
groups presented differences only when the cel

Table 1 -Mean and S.D. of absorbance values for the 24h-lgbiocols and cell densities (n=6).

3.125 x 16 1.156 x 10 3.125 x 10 1.156 x 16 3.125 x 16

HCI/SDS 0.00+0.00° 0.00+0.01? 0.01+0.012 0.13+0.05° 0.08+0.05*
EtOH/HAC 0.00+0.008° 0.00+0.006° 0.00+0.062 0.15+0.0%° 0.22+0.0%*
DMSO 0.760.1%¢ 0.80+0.04%°¢ 0.86+0.03¢ 1.31+0.08¢ 1.18+0.04°
PropOH 0.6620.0%° 0.70+0.03%° 0.72+0.08" 1.04+0.06"° 0.88+0.06¢

Between columns, different upper-case supersa@iferk indicate significant difference among thédensities for the same MTT
assay. Within columns, different lower-case supé@rstetters indicate significant different amonigferent MTT assay for each cell
density (cells/cr) (two-way ANOVA, p<0.0001).

Accordingly, some modifications have been(such as 3.125x20 cells/cnf) presented a

proposed in order to adjust the method to the fieldeduction in the absorbance values, probably
of research. Cell density has been demonstrated because cells had stopped dividing at higher
be an important factor to alter any cell culturedensities as a result of cell crowding, shape chang
technique, including cell viability, toxicity and and growth factor depletion (Freshney 2010).
apoptosis assays (Metsios et al. 2012). The presertiese results indicated that NIH/3T3 should be
study showed that the highest cell concentratioseeded at a density lower than 3.125k%® and
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that the best results were around 3.125% 10CONCLUSIONS

3.125x10/cn?. The experiments employing longer

periods of time should be carefully planned inBased on the results, DMSO and PropOH could be
order to avoid an over confluence that could resufecommended as the most suitable solvents for
in exhaustion of the medium, and as aviability tests in NIH/3T3 fibroblast at a densuy
consequence, lower cell viability. 1.156x10 cell/cnd.

In order to improve the achievements of the

method, this study also aimed to verify which

solvent could be more effective when NIH/3T3ACKNOWLEDGMENTS
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