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The Development of A Basic Inmunotoxicology Assay
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Abstract

In order to search for Thai medicinal plants with immunoregulatory activities, a
battery of tests in immunology have been investigated as the screening tools. Here, we
reported a  modification and optimization of one test, mitogenesis assay, using the
bioreduction of tetrazolium dye, 3-(4, 5-dimethylthiazol-2-yl)-2, 5-diphenyltetrazolium
bromide (MTT) to formazan product as alternate to the standard method of [3H]-
thymidine incorporation in cells for the measurement of lymphoproliferative responses to
mitogens. Preliminary studies of MTT colorimetric assay indicated that the optimum final
concentration of MTT in the culture was 1 mg/ml. DMSQ was the better solvent than
isopropanol in dissolving formazan product at the end of MTT incubation. The MTT
colorimetric assay can be used to measue the proliferative response of cells as evidenced by a
high relationship between the absorbance measurement at 590 nm with live-cell numbers
from both normal and concanavalin A (Con A) activated lymphocyte. For the optimization
studies of mitogenesis assay, female C57Bl/6J mice were sacrificed by cervical dislocation,
spleens were aseptically removed, pooled, and the single cell suspensions were prepared.
Different concentrations of splenocytes were cultured in replicates with media or with
different concentrations of T cell mitogens , Con A or phytoheamagglutinin A (PHA), in a
flat-bottomed 96 well plate. The cultures were incubated in 5% CO, at 37°C for different
periods of time. The proliferative responses were measured using the MTT colorimetric
method. Results of the studies indicated that Con A was able to induce stronger mitogenic
response compared to PHA. The assay performed with pre-lysed red blood cell splenocytes
gave higher mitogenic response compared to non-lysed cells. The optimum cell number of
culture was 4-8x10° cells/well. Results from titering concentration of Con A mitogen showed
the optimum response at 2.5-10 [ig/ml, and the peak response occurred on day 2 after ConA
sensitization. The kinetics of bioreduction of MTT by proliferating lymphocytes was rapid
and the formation of the formazan product was at 90% of maximum within 1 hr. and almost
reached its plateau in 4 hr. The modified mitogenesis with MTT colorimetric method in this
study could be used with other immunotoxicology test methods to screen, or study the effects

of medicinal plants with immunomeodulating activities in the future.



