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Effect of lonizing Radiation and Mercury Chloride (I1)
on Cell Morphology in Yeast Cells Frequently and
Temporarily Treated with Both Stressors

Su Hyoun Kim and Jin Kyu Kim*

Korea Atomic Energy Research Institute, Jeongeup 580-185, Korea

Abstract — Metal ions are essential to life. However, some metals such as mercury are harmful,
even when present at trace amounts. Toxicity of mercury arises mainly from its oxidizing properties.
lonizing radiation (IR) isan active tool for destruction of cancer cellsand diagnosis of diseases, etc.
IR induces DNA double strand breaks in the nucleus, In addition, it causes lipid peroxidation,
ceramide generation, and protein oxidation in the membrane, cytoplasm and nucleus. Y easts have
been a commonly used material in biological research. In yeasts, the physiological response to
changing environmental conditionsis controlled by the cell types. Growth rate, mutation and enviro-
nmental conditions affect cell size and shape distributions. In thiswork, the effect of IR and mercury
chloride(ll) on the morphology of yeast cells were investigated. Saccharomyces cerevisiae cells were
treated with IR, mercury chloride(I1) and IR combined with mercury chloride(ll). Non-treated
cells were used as a control group. Morphological changes were observed by a scanning electron
microscope(SEM). The half-lethal condition from the previous experimental results was used to
the IR combined with mercury. Yeast cells were exposed to 400 and 800 Gy at dose rates of 400Gy
hr-1or 800Gy hr-1, respectively. Yeast cellsweretreated with 0.05to 0.15mM mercury chloride(ll).
Oxidative stress can damage cellular membranes through a lipidic peroxidation. This effect was
detected in this work, after treatment of IR and mercury chloride(Il). The cell morphology was
modified more at high doses of IR and high concentrations of mercury chloride(l1). IR and mercury
chloride(ll) were of the oxidative stress. Cell morphology was modified differently according to
the way of oxidative stress treatment. Moreover, mor phological changesin the cell membrane were
mor e observablein the frequently stresstreated cellsthan thetemporarily stresstreated cells.
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Saccharomyces cerevisiae W303-1A strain MATa{leu2-3,
112 trp1-1 can1-100 ura3-1 ade2-1 his3-11,15} -2 1% Yeast
extract (Difco), 2% Dextrose, 2% Bacto Peptone(Difco)= =
A% YPD wiA|el|A] 30°C, 60A]17F 271 o= wlj of3het.
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Fig. 1. Cell viability of Saccharomyces cerevisiae after the com-
bined treatment of mercury chloride(ll) and ionizing radia-
tion at 400Gy hr-%.
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Fig. 2. Cell viability of adaptational cells after irradiation at 400
Gy hr-1 dose rate. A. 0.0mM mercury chloride(l1)-treated;
B. 0.05mM mercury chloride(ll)-treated; C. 0.1 mM mercury
chloride(I1)-treated; D. 0.15mM mercury chloride(l1)-treated.
Ad cell stands for adaptational cells.
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Fig. 3. Cell viability of adaptational cells after irradiation at 800 Gy
hr-1 dose rate. A. 0.0mM mercury chloride(l1)-treated; B.
0.05mM mercury chloride(ll)-treated; C. 0.1 mM mercury
chloride(Il)-treated; D. 0.15mM mercury chloride(I1)-treated.
Ad cell stands for adaptationa cells.
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Fig. 4. Morphology of yeast cells after treatment with mercury
chloride(ll). Lane | is of the temporarily stresstreated cells;
Lane Il is of the frequently stress-treated cells. For the fre-
guently stress-treated cells, treatment was performed ten
times.
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Fig. 5. Morphology of Saccharomyces cerevisiae after combined
treatment with mercury chloride(Il) and 400Gy of ionizing

Fig. 7. Morphology of Saccharomyces cerevisiae after combined
treatment with mercury chloride(Il) and 400Gy of ionizing

radiation at 400Gy hr-1. Lane | is of the temporarily stress-
treated cells; Lane Il is of the frequently stress-treated cells.
For the frequently stress-treated cells, treatment was perform-
ed ten times.

rediation at 800Gy hr-%. Lane | is of the temporarily stress-
treated cells; Lane Il is of the frequently stress-treated cells.
For the frequently stress-treated cells, treatment was perform-
ed ten times.
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Fig. 6. Morphology of Saccharomyces cerevisiae after combined Fig. 8. Morphology of Saccharomyces cerevisiae after combined

treatment with mercury chloride(Il) and 800Gy of ionizing
radiation at 400Gy hr-1. Lane | is of the temporarily stress-
treated cells; Lane Il is of the frequently stress-treated cells.
For the frequently stress-treated cells, treatment was perform-
ed ten times.

treatment with mercury chloride(Il) and 800Gy of ionizing
radiation at 800Gy hr~. Lane | is of the temporarily stress-
treated cells; Lane Il is of the frequently stress-treated cells.
For the frequently stress-treated cells, treatment was per-
formed ten times.
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