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Abstract

Actively growing Escherichia coli (KCTC 1039) cells were treated with paraguat (1,1 -dimethyl-4,4" -bipyridili-
um dichloride) by cultivating them in the presence of 1.0mM paraquat. The treatment was carried out with or
without shaking to understand the effect of oxygen on paraquat action to the bacterial superoxide dismutase
{SOD). By the treatment with vigorous shaking, population growth of the organism almostly stopped and speci-
fic activities of SOD of the cells drastically decreased. On contrast to it, the herbicide showed only a limited
inhibitory action on bacterial growth and SOD activity by stationary treatment. Proteins prepared from parag-
uat-treated cells divided into two peaks by Sephacryl column chromatography, while proteins from the intact
cells formed a single peak. Cytoplasmic proteins and plasma membrane proteins of intact cells formed separat-
ed three peaks by Sephadex G-75 column chromatography, respectively. Among them, the second peak disap-
peared by paraquat treatment, while the third peak became more apparent. Fractions from the first and the
third peak showed SOD activity. Paraquat was detected from the same fractions.
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Table 1. Changes in the number of viable cell counts of E. cofi
by paraquat treatment according to cultural condition

Cultural method & Viable cell counts(celis/ml)

time after paraquat

treatment Paraguat-treated

Control culture culture

Stationary culture

0 hour (2.27+0.47)x 10" {1.5020.18) % 10"
2 13.08+0.12) % T0™  {2.7140.15) x 10"
N {3.25£0.16x 10™  (2.91£0.03) % 1™
8 (3.80£0.130 X 109%™ (3.08£0.11) = 10"

Shaking culture

0 hour (2.14£0.17)x10™  (1.55:0.10) £ 10"
2 (3.95+0.13x 10™ (384010 10
4 (4.58+0.22) X 10™*  (3.94x0.07} x 10"
& (3.87 £0.25)x 10% {3.124:0.20) % 10%"

Actively growing £. coli cells, previously cultivated for 4 hours

with vigorous shaking, were cultivated in the presence of 1.0
mM paraquat. The succeeding cultivation was carried out with
or without shaking

Values in the Table indicate meansS8EM. Living cell counts
assaved by using plate method. Different first letters in same
column and different second letters in same line were significa-
ntly different at the level of p<0.05, respectively
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Table 2. Changes in aduv;ties of superoxide d:smutase of £ cofi cells cultivated with or without shakmg

Zimjgd

H35

Cultural method & time after paraguat

Enzyme activity

Protein content

Specific activity (umt/m{., prmem)

treatment (hour) (unit/mh (t/ml) {% against 0 houn

Statiorrary culture

Control Q 0.287 0007 327+05 1.184:0.022(100.0)
2 0.468+0.004" 246126 1.905+0.020"(160.9)
4 0.371 20,005 2289+1.0 1619+0022°(136.7)
3 0.283+0.003" 224136 1.265+0.014%1006.8)

Praguat 0 0.3780.005 32030 1TA79£0.017(100.0)
2 0.422+0.004" 234430 1.804 £0.017%(153.0)
4 0311 £0.004 21730 14320018 (121.6
8 0.220£0.003" 216417 1.018£0.014"( 86. 3)

Shaking culture

Control O 0.387+0.003" 328+2.0 1377 £0.0712°000.00
2 0.569+£0.005" 251+1.7 2.268+0.020(192.7)
4 0.437+0.004" 232126 1.968-0.021°0167.2)
8 0.260+0.003¢ 199%1.7 1.306+0.018°0111.0)

Paraquat G 0.393+0.004 332+2.0 1.183+0.013(100.0)
2 (.288+0.004° 238+1.7 0.874+0.018°( 38.5)
4 0.128+0.005" 189+2.0 0.679:0.029'( 34.5)
8 0.054+0.006" 170x5.2 0.317£0.037"( 24.3)

Enzyme activity was assayed according to Markiund’ s method™. Values indicate mean=5EM. Values in the parenthesis indicate
specific activity in percent relative against control. Different letters in same column and same cultural method were significantly

different at the leve! of p<0.05.
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Sephacryl column chromatogram of paraguat-treated
bacterial proteins and distribution of paraquat.

Water soluble proteins were prepared from sonic disrup-
tured £. coli cells, After salting and dialysis, the proteins
were eluted through Sephacryl $-500 column by using
tris=HCH {pH 7.01 buffer. Symbols represent the absorba-
nce at 280nm as O—<D : control and §—@ : para-
quat-treated protein, while -« ¢ represents the abs-
orbance of paraquat-treatéd protein at 403nm after col-
oring by sodium dithionite. Fraction size 1 2.5m!/ube,
Column size = 1.7cm (id) x 40cm.
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"Fig. 2. Sephadex column chromatogram of paraquat-treated
bacterial proteins and distribution of paraquat.
Water soluble proteins prepared in Fig. 1 were eluted
through Sephadex G-75 column. Other experimental
conditions were same as Fig. 1. Symbols represent the
absorbance at 280nm as O—C : control and @—@ :
paraquat-treated proteins.
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Fig. 3. Sephadex column chromatogram of paraquat-treated
proteins from bacterial cytosol.
Disruptured F. coli cells were centrifuged to remove me-
mbrane and cell wall component. Proteins in the super-
natant fluid were eluted through Sephadex G-75 colu-
mn after partial purification by salting and dialysis. Sym-
bols represent the absorbance at 280nm as O—O * co-
ntrol, @—@ : paraquat-treated proteins and & --O -
ahsorbance at 405nm after coloring by sodium dithio-
nite. Other experimental conditions were same as Fig. 1.
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Gpecxﬂg d(_tIVITy unlt/mj., prolem)

Cytopiasm 9 440.0-2.000 197 £0.040° 0.447 --0.093"
28 54.0.4:2.645" 0.408 £0.080" 7.505+1.484"
Moembrane g 310.0+1.732 0.332+0.019 1.073£0.061°
27 54.0+1.7327 0.359+0.066° 6.655.1.234¢

The fractions came from buphadox coiumn chromatos,raphy of H;_’

and 4. Values in the table indicate means=SEM. Different

ietters in same column were significantly different at the level of p<0.05
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Fig- 4. Sephadex column chromatogram of paraquat-treated
proteins from bacterial plasma membrane.
Membrane hound proteins were liberated from sonic
disruptuced cell debris by using sodium '.aur\;&sulfam.
The proteins worc' eluted through sephadex G-75 colu-
mn as Fig. 3. Symbols represent the a)sor"mnco at
280nm as (¥ O 2 control and @—@ © paraquat-trea-
ted proteins.
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