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Abstract

Exponentially growing cells of S. cerevisiae were cultivated in the concomitant presence
of 2x107% M paraquat for 12 hours. Cellular growth became slower as the time passed
and then, it was completely inhibited after 6 hours of cultivation. More than 70 per-
cent of the yeast cells were killed with in 12 hours of paraquat treatment. It was
observed that size of the yeast cell varied from 4,5%5.5um to 2.5%3.5um in diameter,
while that of control was uniform. The number of budding cells became rare, Cell wall
of the paraquat treated cell was thinner(0.15xm) than that of control cell(0. 20um).
Outer part of the cell wall had higher density than inner part. Membrane structures
such as plasma membrane and mitochndria was decomposed during the paraquat treatment
for 12 hours.
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Table 1. Composition of epoxy resin

Component Content (m/)
Mixture A Epoke 812 62

DDSA 100
Mixture B Epoke 812 100

MNA 89

The final resin was consisted ‘by same volume
of above mixture A and B. Cells were embedded
in gelatin capsule. DDSA : dodecenylsuccinic an-
hydride, MNA : methylnadic anhydride
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Fig. 1. Inhibition of terbidometric growth of
the cell of S. cerevisiae by paraquat.
The herbicide was added on the arro-
wed time to be 2X107°M. Turbidity of
the culture was measured at 660nm.
Control: O—0, Paraquat-treated cells:
o0
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Fig. 2. Changes in dry weight of the yeast cell

induced by treatment of paraquat.
Control: O—0O
Paraquat-treated cells: @—@
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Table 2. Changes in dead cell counts and growth rate of the paraquat-treated cells

Time after Total cell Dead cell
paraqu?ﬁ otll;e)atment Cell No Growth rate Cell No Death rate
(cells/ml) (doublings) (cells/ml) (%)

Control 0 1. 14x10° 1.00 3.18x10° 0. 28
3 2.12x10° 1.86 7. 54 % 10° 3.56
6 2,27 % 108 1.99 1.93x 107 8.50
9 2.31x10% 2.03 2. 56107 11.08
12 2.51x10° 2. 20 4.00% 107 15. 93

Paraquat 0 -— — - —
3 2. 11x10® 1.85 8.26x10™ 39. 26
6 2.15%x 10% 1.86 1.11x 108 51. 54
9 1. 83 x 10%° 1.61 1. 27 x 10%® 69. 62
12 1. 66 x 10 1. 46 1. 20 % 10%® 72.29

Dead cells were selectively stained by using the methylene blue.

a:p<0.1 and b: <0. 005 against control.

Table 3. Changes in number of viable cells
compared between different techniques
(unit: x10% cells/ml)

Cell count by

the technique of Control Paraquat
Microscope 2.41 0. 46
Plate 2.36 0.59

Cell count was carried out by using the broth
cultivated for 12 hours. The cells negative against
0. 1% methylene blue staining were counted as
the living cells in microscopic counts.
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Fig. 3. Morphology of paraquat-treated cells of S. cerevisize. The cells were previously cultivated
for 9 hours in the presence of 2.0x10™3M paraquat and stained with 0.1% methylene
blue. Photo A and B represent the morphology of normal cells and treated cells, respecti-
vely. Scale line indicates 10um. A few cells are budding at the arrowed parts in photo B,
while almost of the cells are budding in photo ‘A. Blank cells in photo B are stained by

methylene blue to exhibit dead cells.
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Fig. 4. Morphology of normal cells of S. cerevisige.

Photo B was enlarged from rectangled part in photo A.

Symbols are cm: cytoplasmic membrane, cw: cell wall, m: mitochondria, n:

nuclus and

v: vacuole. Scale line indicates 1. 0um(A) and 0.5xm(B).
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Fig. 5. Morphology of paraquat-treated cells of S. cerevisige.
Photo A was taken after six hours of paraquat treatment. Photo B was enlarged from central
budding site in photo A Cell wall lysis was clearly visible at both sides of budding cell.
Photo C and D were taken after twelve hours of paraquat treatment. Nuclear membrane is
visible in photo C. Cell walls are lysed at the arrowed part in photo D. Scale line indicates

1.0pm(A,C and D) and 0.5um(B).
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