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Effect of Inhibitors on cell growth and urease activity of Vibrio parahaemolyticus
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Abstract

Effect of inhibitors on Vibrio parahaemolyticus cell growth and its urease activity was studied. The growth of the
bacterium and the enzyme activity were inhibited by the addition of 0.02% p-hydroxymercuric benzoate, HgCl> and
AgNOQs However, same concentration of boric acid, thallium acetate and Pb(NQs): did not affect the cell growth but
inhibited urease activity by 25%, 29%, and 38%, respectively. Acetohydroxamic acid was the most potent inhibitor on
cell growth by inhibiting 40% but did not affect urease activity. To investigate the effect of inhibitors on urease activity,
urease was purified and confirmed on SDS-PAGE. The purified urease was inhibited 100% by the addition of 1 mM
acetohydroxamic acid and AgNOs but no inhibition was occurred by the addition of the same concentration of thallium
acetate. And the addition of 0.01 mM of HgClz and acetohydroxamic acid inhibited the purified urease activity by 39%
and 24%, respectively. On 0.1 millimolar basis, acetohydroxamic acid and HgCl, inhibiled 4 times more active in urease
inhibition than p-hydroxymercuric benzoate whereas no inhibition was occwrred either thallium acetate or Ph{NOs)s.
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Table 1. Effect of inhibitors on the cell culture of Vibrio
parahaemolyticus KH410

Cell growth Inhibition

Inhibitors pH ©D 600 nm)  (%)*
Acetohydorxamic acid 5.3 1.83 100
AgNOy 5.5 0.12 100
Boric acid 6.5 3.07 25
Thallium acetate 6.0 4.02 29
p-hydroxymercuric 6.0 002 100

benzoate
Ph(NOa)2 5.7 344 38
HgCl 5.8 (.20 100
None 6.9 3.00 0

0.02 % of inhibitors were added to the basal medum. Cul-
tivation was carried out for 7 hr at 37°C on a shaker. * Results
expressed as percentages of inhibition of specific urease acti-
vity compared with the urease activity with no inlubitor.
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Broth cubure
Centrifugation 3000 x g, 10 min
Washing with saline
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Washing with phosphate buffer (pH 7.0, 20 mM)

Sonication
Centrifugation ¢ 10000 = g, 20 rain

Supernatant

v
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Precipitate
Dialysis ¢ phosphate buffer(pH 8.0 , 20 mM)
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DEAE -cellulose A-30 column chromatography(2» 15 om)
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Sepharcse CL-6B colunn chromatography(2.5 <73 em)

Oxirane-activated urea affinity chromatography(1.5x10 cm)

Fig. 1. Schematic procedure of purification of urease
from Vibrio parehaemolyticus KH410.
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Fig. 2. SDS-PAGE of the purified urease from Vibrio
parahaemolyticus K410,

M ; Molecular weight marker, A ; Purified urease

kDa =719 3 1=2 &< & 5 i%ich (Fig. 2). 7zt
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Table 2. Effect of inhibitors on urease activity

Conc. of Il’]hibiﬁ()l’l(%)*
Inhibitors Inhibitors Jack bean
(mM) VP urease urease
Acetohyroxamic 0:01 23.6 o7.2
. 0.1 63.9 824
acid
1 100 87.2
0.01 1] 0
0.1 313 0
AgNGCsy 05 100 752
1 100 100
0.01 0 0
0.1 254 0
Boric acid 1 519 D
5 100 274
10 100 64.9
0.01 0 0
p-hydroxymercuric 0.1 154 0
benzoate 1 258 18.4
100 100
0.1 0 17.4
, 1 0 19.1
Thallium acetate 10 0 208
20 171 33.8
01 0 0
1 15.8 0
Fo(NOs) 10 76.9 £6.3
20 100 100
0.001 9.1 0
0.01 391 11.4
HgCh 0.1 627 67.9
0.2 100 100

Inhibitors were added to the reaction mixture contairung the
puritied urease preparation at 37T, 5 wun prior to the ad-
dition of urea. =; Results expressed as percentages of inhibition
of specific activity in a confrol reaction mixture with no in-
hibitor.
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