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Abstract

Objectives : In order to evaluate the cytotoxicity of hexavalent chromium, the cytoprotective effect of
phenolic compounds against hexavalent chromium-induced cytotoxicity, cell viability, cell adhesion ability,
lactate dehydrogenase(LDH) activity, and morphological changes of cells were examined.

Methods : We measured the cytotoxicity of hexavalent chromium with 3-[4,5-dimethyl-thiazol-2-y1]-2,5-
diphenyltetrazolium bromide(MTT), 2,3-his-[2-methoxy—4-nitro-5-sulfophenyl]-2H-tetrazolium-5-caboxanilide
(XTT), LDH and DPPH methods.

Results : The cytotoxicity of hexavalent chromium(ICs, 44.0 -51.0uM) was high according to the toxic
criteria. Cytoprotective effect of phenolic compounds against ICsy value of hexavalent chromium in cell
morphology increased in a concentration—dependent manner.

Conclusions : These results suggest that 3,4,5-trihydroxybenzoic acid may be used as a cytoprotective
agent against chromium(IV)-mediated cytotoxicity.
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Alsznledel] ARESF minimum essential medium
(MEM)¥ Dulbecco's modified eagle medium
(DMEM) ¥ fetal bovine serum(FBS), penicillin,
streptomycin, fungizone A]2F Gibco/BRL(Grand
Island, NY, USA RN }i&k3lem, 3-[45-
dimethylthiazol-2-y1]-2,5-diphenyltetrazolium
bromideMMTT) =3} 23-bis —[2-methoxy—4-
nitro-5-sulfophenyl]-2H-tetrazolium-5-caboxani
lide(XTT) Aol ARE3H A]eF¥} chromium
trioxide, sodium dichromate, 3-hydroxybenzoic
acid(3-HBA), 3,4,5-trihydroxybenzoic acid
(3,45-THBA), pyrogallol(PG)$} quercetin:=
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2 XTT Aol= 3 F%=A ELISA reader
(Spectra Max 250, Molecular Devices, Sunmny—
vale, CA, US.A)E AH&3F3 T
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Table 1. The cytotoxicity of chromium trioxide on NIH3T3 fibroblasts by the MTT and XTT methods.

Group MTT XTT
Control 397 + 0.09 (100) 401 + 0.12 (100)
1 314 £ 011 (79.1)= 3.35 + 0.07 (83.6)
25 2.22 + 0.09 (56.0)%** 263 + 0.04 (65.5)%*x
50 1.62 £ 0.07 (40.7)#xx 2.09 = 0.05 (52.0)%:
100 0.38 £ 0.01 (9.62)xxx 1.61 = 0.03 (40.1)%x
1Cs 44.0uM 69.5uM

The values represent the mean *+ standard deviations for triplicate experiments. Significantly different
from the control value : *p<0.05, **p<0.01, ***p<0.001(Students’ t-test).

Table 2. The cytotoxicity of Na.Cr2O; on NIH3T3 fibroblasts by the MTT and XTT methods.

Group MTT XTT
Control 3.97 + 0.11 (100) 4.02 + 0.08 (100)
1 370 + 0.25 (%) 345 = 0.04 (85.8)
25 3.13 + 0.09 (78.9)*x 2.76 + 0.04 (68.6)*x
50 150 = 0.12 (37.8)%#x 1.93 + 0.07 (47.9)*xx
100 046 = 0.12 (11.6)%xx* 1.56 £ 0.03 (38.9)#xx
ICso 51.20uM 69.20uM

The values represent the mean * standard deviations for triplicate experiments. Significantly different
from the control value: **p<0.01, ***p<0.001(Students’ t-test).
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Table 3. The cytotoxicity of 3-HBA, 3,45-THBA and quercetin on NIH3T3 fibroblasts by the MTT method.

Compound
Conc. 3-HBA 3,4,5-THBA Quercetin
(uM)
Control 3.90 £ 0.25 (100) 416 + 0.00 (100) 4.09 + 0.11 (100)
1 3.87 £ 0.06 (99.4) 408 + 0.11 (98.1) 4.08 £ 0.09 (99.7)
25 3.76 + 0.33 (96.6) 407 = 0.09 (97.8) 4.03 + 0.03 (986)
50 3.68 + 0.13 (94.6) 3.99 + 0.29 (9%5.9) 4.01 £ 0.04 (98.1)
100 362 = 0.12 (92.9)* 391 + 0.28 (94.0)% 3.94 £ 0.20 (96.4)
1Cso 692.45 942.52 1,463.90

The values represent the mean #* standard deviations for triplicate experiments. Significantly different

from the control value: *p<0.05(Students’ t—test).
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Table 4. The cytotoxicity of 3-HBA, 3,4,5-THBA and quercetin on NIH3T3 fibroblast by the XTT method.

Compound
Conc. 3-HBA 3,45-THBA Quercetin
(M)
Control 248 + 0.12 (100) 2.07 = 0.00 (100) 240 + 0.02(100)
1 246 + 0.05 (99.4) 2.16 + 0.14 (99.4) 2.33 + 0.01(99.5)
25 2.39 £ 0.03 (96.7) 2.04 + 0.05 (985) 2.32 + 0.03(98.6)
50 2.37 £ 0.06 (95.6) 2.03 = 0.02 (98.3) 2.30 + 0.05(98.4)
100 2.34 + 0.02 (94.5)* 2.02 = 0.02 (97.5) 2.32 + 0.07(97.7)
ICso 943.30 1,116.10 2,410.80

The values represent the mean * standard deviations for triplicate experiments. Significantly different
from the control value: *p<0.05(Students’ t-test).

3. Chromium trioxide2| AM|Z=Aof| 2 AR eSS4 Al oshd, chromium
i3t 3-HBA, 345-THBA 2 trioxide?] ICy Fw9} Hlis), A AEgy
quercetine| M= 23S &1} AEZFER AA 52 s fEH R S8
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Fig. 1. The cytoprotective effect of 3-HBA, 34,5-THBA and quercetin on chromium trioxide—
induced cytotoxicity in NIH3T3 fibroblasts by the MTT method. The values represent
the mean + standard deviations for triplicate experiments. Significantly different from the
control value: *p<0.01(Students’ t-test).
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(Fig. 9) 115

2Ll

120 -

100
§ *%
E *% *x
S 80 f . -
kS
* O3-HBA
§ 60 | m3,4,5-THBA
g O Quercetin
o
S 40 t+
@©
|_
|_
=

20 |

0 L 1 1 1 1 1 | 1

Control IC50 1

25 50 100

Concentration (uM)

Fig. 3. The cytoprotective effect of 3-HBA, 34,5-THBA and quercetin on Na2Cr207-induced
cytotoxicity in NIH3T3 fibroblasts by the MTT method. The values represent the mean
+ standard deviations for triplicate experiments. Significantly different from the control

value: =p<0.01(Students’ t-test).



A - AAY - Wl He 3F5HE9] Hexavalent Chromium=43ol] thet Al¥ BR3ay)

4. Sodium dichromate2| AM|EZE=Moi|
st 3-HBA, 345-THBA %
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Fig. 2. The cytoprotective effect of 3-HBA, 34,5-THBA and quercetin on chromium trioxide—
induced cytotoxicity in NIH3T3 fibroblasts by the XTT method. The values represent the
mean * standard deviations for triplicate experiments. Significantly different from the

control value : =p<0.01(Students’” t-test).
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Fig. 4. The cytoprotectivee effect of 3-HBA, 3,4,5-THBA and quercetin on Na2Cr207-induced
cytotoxicity in NIH3T3 fibroblasts by the XTT method. The values represent the mean
+ standard deviations for triplicate experiments. Significantly different from the control
value: *p<0.05, *p<0.01, =p<0.001(Students’ t-test).
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Fig. 5. The LDH activity of 3-HBA, 345-THBA and quercetin on chromium trioxide-induced
cytotoxicity in NIH3T3 fibroblasts by the XTT method. The values represent the mean
+ standard deviations for triplicate experiments. Significantly different from the control

value: *p<0.05, =p<0.01(Students’ t-test).
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Fig. 6. The LDH activity of 3-HBA, 3,45-THBA and quercetin on Na2Cr207-induced cytotoxicity
in NIH3T3 fibroblasts by the XTT method. The values represent the mean * standard
deviations for triplicate experiments. Significantly different from the control value: *p<0.05,

«=p<0.01(Students’ t-test).
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Fig. 7. The radical scavenging activity of 3-HBA, 34,5-THBA and quercetin on DPPH. The values
represent the mean = standard deviations for triplicate experiments. PG(control),
3-HBA, 345-THBA and quercetin was examined in four concentrations in triplicate
experiments. Significantly different from the control value: *p<0.05(Students’ t-test).
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