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Human T cells, isolated from peripheral blood of healthy do-
nors, were stimulated with phytohemagglutinin and cultured in
vilro in the presence of sodium dichromate (10— — 10—9 M). A
high ((10— M) concentration of sodium dichromate depressed T
cell proliferation whereas low levels of dichromate (10—° M) led
to a significant decrease in interleukin 2 production. The results
obtained suggest a direct toxic action of sodium dichromate on
the functional activity of T cells.

The toxicity of chromium associated with occupation-related human di-
sease and its potential health hazard as environmental pollutant have been
cogently established and documented (1, 2). With increased attention focused
on primary mechanisms by which metal elements affect biological systems,
evidence now exists to indicate that certain metal compounds can affect the
efficiency of immune mechanisms (3—12). Trace metals have been found to
have a profound effect on cellsmediated immunity (8, 9), and some of them
have been reported to have immunomodulatory properties (10—12). Cell-me-
diated immunity is based on a complex function of T cells as well as of se-
veral accessory cells. Many T cell functions are regulated by lymphokines, and
interleukin 2 (IL—2) plays a key role in lymphocyte T activation and prolife-
ration.

In the present paper, we report the effect of various concentrations of so-
dium dichromate on IL—2 production by phytohemagglutinin-stimulated hu-
man T cells and on T cell proliferation in vitro.

MATERIAL AND METHODS

Isolation of peripheral blood lymphocytes

Peripheral venous blood was obtained from healthy adult donors, and was
drawn into heparinized syringes (10 IU/ml). Blood was diluted in an equal
volume of phosphate-buffered saline pH 7.4 and centrifuged over Ficoll-Hypa-
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que (Pharmacia Fine Chemicals, Piscataway, NJ). Mononuclear cells were re-
covered at the interface and washed twice in phosphate-buffered saline. Glass
adherent cells were removed by incubation at 37 °C for 45 minutes on glass
petri dishes in RPMI 1640 with 200/, fetal calf serum (FCS). T cells were iso-
lated from these nonadherent cells by rosetting with 2-aminoethylisothiouro-
nium bromide hydrobromide-treated sheep red blood cells followed by centri-
fugation over Ficoll-Hypaque for 30 minutes at 300 g. The sheep red blood
cells were lysed with Tris-NH,Cl buffer. The cell population contained 95
T cells, as identified by the pan-T reagent Leu—S5, and 1—29/s peroxidase-posi-
tive cells.

The T cell population was washed with phosphate-buffered saline, and re-
suspended in RPMI 1640 supplemented with 10/ FCS, L-glutamine, and peni-
cillin-streptomycin. Phytohemagglutinin (PHA) (Burrough-Wellcome, Green-
ville, NC) was added to cultures, and cells were cultured in 95% air + 5%
CO, at 37 °C during 48 h. Sodium dichromate was added to cultures in va-
rious final concentrations at the beginning of the culturing. Control media
contained an equivalent concentration of sodium chloride. It was found that
sodium chloride in used concentrations had no effect on cell proliferation or
IL—2 production.

Measurement of interleukin 2 production

For IL—2 production 106 T cells were cultured at 37 °C in 1 ml RPMI 1640
supplemented with L-glutamine, 10/o FCS and streptomycin-penicillin in 12 x 75
mm round bottom plastic culture tubes. PHA was added at the beginning of
the culturing. Sodium dichromate was added as indicated.

At 48 h the culture supernates were collected and were dialyzed against 500
vol phosphate-buffered saline for 24 h at 4 °C with five changes of dialysis
fluid. The IL—2 dependent cells used were an HT—2 cell line of BALB/C
origin. The cell line has maintained in RPMI 1640 with 100/ FCS and IL—2 at
60 U/ml. HT—2 were washed and adjusted to a concentration of 105 cells/ml
with RPMI 1640, 109/, FCS, 2mM L-glutamine and antibiotics. Cells were cul-
tured in 100 4l aliquots in microtiter plates in the presence of 100 yl of IL—2
containing supernates, or those supernates diluted with complete media. After
22 h [3H]-thymidine was added and at 26 h the cells were harvested and co-
unted in a liquid scintillation counter. All cultures were performed in dupli-
cate. Results were compared with a standard curve generated by adding known
amounts of purified IL—2 (Electro-Nucleonics Inc., Silver Spring, MD) to
HT—2 Cells.

Measurement of cell proliferation

T cells (106/ml) were cultured in the presence of 10 ng/ml of PHA in com-
plete medium. They were incubated for 48 h at 37 °C in humidified 5%/o CO,
and 95% air atmosphere; at 44 h of the culturing [3H]-thymidine was added.
Cells were harvested using a multiple sample harvester onto wool-glass paper.
Dry filter discs were placed into scintillation fluid, and radioactivity was
measured in a scintillation counter.
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Cell viability

’I:rypa:n blue staining was used to determine cell viability. The number of
stained cells, among 100, was counted after 5 min of the dye exposure.

RESULTS

Table 1 gives the results of T cell proliferation and T cell viability. Sodium
dichromate at concentration 10— M had a profound depressing influence on
T cell proliferation. A decrease in proliferation was caused by diminished via-
bility of cells. The lower concentrations had no effect on proliferation or on
the cell viability.

Table 2 summarizes the results of IL—2 production by T cells stimulated
with PHA in the presence of various concentrations of sodium dichromate.
It was found that all investigated levels of sodium dichromate led to a signi-
ficant depression in IL—2 production.

DISCUSSION

A variety of cytotoxic effects of chromium compounds have been reported.
Chromium (VI) compounds experimentally induce tumors in animals and pro-
duce cytogenetic and mutagenetic effects in mammalian cells cultured in vitro
(13, 14). The reduced cell survival in some cell cultures was observed after
exposure to chromium (15). Hanon and Booth (16) described depression of
viral induction of interferon in mammalian cell monolayers pretreated with
chromium. Metabolic changes, including a decrease in oxygen consumption
and ATP level in rat thymocytes were reported (17).

The results described indicate a direct influence of dichromate upon IL—2
production by cultured human T cells. It was found that IL—2 production was
much more sensitive to sodium dichromate than T cell proliferation. A rela-
tively low level of dichromate (10— M) produced a significant depression in
IL—2 production. A decrease in proliferation was observed only at a dichro-
mate concentrations of 10— M, and was probably caused by direct cytotoxic
activity of dichromate as indicated by low cell viability. The mechanism of
depressed IL—2 production in the presence of low levels of dichromate is un-
clear. It is possible that metabolic alterations are induced by dichromate,
and changed metabolic processes produce the decreased ability of the cells
to synthetize lymphokines. On the other hand, IL—2 production is a necessary
part of T cell activation and proliferation. It is possible that uneffected pro-
liferation was induced by low levels of 1L—2 which were still sufficient for
cell proliferation.

The role of the described phenomena in altered cell-mediated host defence
in vivo are obscure. It is possible that a decrease in IL—2 production leads
to insufficient activation of immune mechanisms. Further studies to elucidate
this hypothesis are needed.
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IMUNOTOKSICNOST SPOJEVA KROMA: UCINAK NATRIJEVOG DIKROMATA
NA AKTIVACIJU T STANICA IN VITRO

Ljudske T stanice izolirane iz periferne krvi zdravih davalaca stimulirane su he-
maglutininom i odrzavane u in vitro kulturi u prisustvu natrijevog dikromata (10—3
— 10— M). Visoka koncentracija (10— M) natrijevog dikromata smanjila je proli-
feraciju T stanica dok su niske razine dikromata (10— M) izazvale znacajno sma-
njenje proizvodnje interleukina 2, Dobiveni rezultati upuéuju na direktno toksi¢no
djelovanje natrijevog dikromata na funkcionalnu aktivnost T stanica.
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