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ABSTRACT

The ROS-producing potency of chromium compounds of several oxidation states were
determined in the I14 cells. K.Cr.O; as Cr (VI), synthetic Cr (V) compounds and Cr (1II)
as TPP produced high level of ROS. ROS values of Cr-picolinate as Cr (II1),
CrCl., CrCl; were almost equal to the control.

However,

The effects of physiological antioxidants compounds which react with free radicals were
examined for their effects on chromate-induced production of reactive oxygen species
(ROS) in A549 cells after the addition of K.Cr.O-. The compounds used were vitamin C
superoxide dismutase (SOD) and catalase. The
preincubation of ascorbate (200 uM) with A549 cells for 20 hr resulted in a significant
reduction of hexavalent chromate (100 uM) induced ROS.

However, there is no effects of preincubation of the cells with vitamin E succinate (10
and 20uM, 20hr) on the ROS production.

Also, the effects of Cr(VI) on the cell cycle of A549 cells was measured by adding the
DNA intercalating agent. propidium iodide. S phase of the cell cycle was increased by the
chromium (VI) compounds up to 20uM indicating toxicity or possible mitogenic action of
the cell. The shoulder in Go/Gl phase at 20uM Cr (VI) with 24 hr treatment indicates
apoptosis.
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Table 1. Effects of Chromium Species on ROS
Production of 4 Cells.

Sample conc:

uM Mean Log Percent
fluorescence  conversion  positive
Pic
10 114,01 6.19 -
30 106,33 4.64 -
100 92.71 2,91 -
300 86.60 2.34 -
CrVl
10 116,97 6. 90 1.65
30 125,39 9.19 16.95
100 129.77 11.00 25.90
300 142.84 17.57 47.63
CrClI.
10 119.78 7.69 9.79
30 112.74 .99 -
100 113.52 6.19 -
300 112,84 5.99 -
CrClL,
10 112,90 5,99 -
30 110,90 5.56 -
100 104,20 4,32 -
300 97. 40 3.36 -
TPP
10 178.73 64.15 3.82
30 193.42 106. 20 91.62
100 172.35 49,87 79.86
300 156,12 28.04 64.23
CrvV
10 148,95 21.80 58.82
30 154,59 27.05 58.94
100 174.68 55.55 78.46
300 190.78 98,78 85.19
Control
1 116.27 6.65 -
2 137.65 14.67 -

Values were obtained using EPICS CYTOLOGIC,
Readings were taken 20 min after addition of chro
mium compounds. See Text for details.

Pic-Cr picolinate (Cr III)

TPP-tetraphenylporphyrin, Cr(III).

Cr V-sodium his (2-hvdroxy-2-methyl butyrato) oxy-
chromate V.

Cr VI-potassium dichromate.

Concentrations are for Cr content,
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Table 2. Effect of vitamin C and vitamin E on the
growth of A549 cells.

Concentration " surviving cells

Treatment uM 20 hr
Control - 100
Vitamin C 10 132.0
20 107.7
100 95.8
200 92.2
300 104.3
500 13.5
Vitamin E 5 98. 4
10 105.0
20 84.0
50 14,1
100 0

Experiments were carried out in duplicate,

The vitamin was incubated with the A549 cells for
20 hours, cells were then washed and treated as
described in the text.
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Fig. 1. Effect of Vitamin C on chromate-induced
ROS in AB49 cells.
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Fig. 2. Effect of Vitamin [£ succinate on chromate-
induced ROS in AD49 cells.
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of vielt ¢lvl. Control M3Ee]| A= Catalasc2}/
22 SODE 9047} preincubation AlZ-S o
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Table 42} Fig. 4%
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flow cytometerel]
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Table 3. Effect of vitamins C and E on Cr-induced
ROS in lung Ab549 cells. 60 min preincuba-
tion,

ROS(Mean)

sample 10min 20min  39min

Control 1.86 2,18 2.32

Chromate(200 M) 6.19 8.95 10.52

Vitanun C(200 uM) 1.98 2.27 2.46

Vitamin C-+Chromate 3,24 4.47 4.96

Vitamin (20 uM) 1.42 1.74 1.93

Vitamin E-+Chromate 4.63 6.72 7.86

Vitamin C+ Vitamin E 1.39 1.49 1.48

Vitamin C1 Vitamin E+ 2,57 3.49 3.67

Chromate

Chromate-potas<ium dichromate, K.Cr.O,

Concentrations are for Cr content (200 uM in all sam
ples).

Values are mean fluorescence,
ware.,

Vitamin were added 60 min prior to addition of the dye.
Cetls were equilibrated  with the dyve for 20 min, chro
mate was then added (zero time) and readings were
made at the times indicated,

Vitamin concentrations were constant,

using CYTOLOGIC soft
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Fig. 3. Effect of Catalase/SOD on ROS in Ab549
cells,

Table 4. Effects of Potassium Dichromate on Cell
Cvele Progression in A549 Cells.

Percentage of cells in cell cycle

K.Cr0O Go/ G S G4 M
untreated 61.9 27.0 10,7

1 pM 54.7 31.0 14,4
5uM 48.9 30.5 20,4

10 uM 15.6 13.5 1.1
20 uM 75.3 22.5 neghgible

Logarithmically growing cells were treated with 1, 5, 10
and 20 uM potassium dichromate for 24 hr,

Values were obtained using CYTOLOGIC software. See
text for details.
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Fig. 4. DNA patterns after dichromate exposure.
Exposure of the cells to dichromate was for
24 hr,
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