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Preventive Mechanism of Sodium Molybdate Against Peripheral
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The preventive effects of sodium molybdate on the acute toxicity of lead were studied by investigating tissue
accumulation of lead, changes of nerve conduction velocity and concentrations of metabolites related to function
of sciatic nerve in rats treated with lead, sodium molybdate and both, respectively. In lead-intoxicated rat, the
conduction velocity, myo-inositol concentration and Na /K~ ATPase activity of sciatic nerve were decreased by
about 33 %, 48 % and 58 %, respectively.

However, sodium molybdate treatment significantly normalized the conduction velocity, Na /K~ ATPase
activity and myo-inositol concentration of sciatic nerve in lead-intoxicated rat. Also, sodium molybdate treatment
decreased the contents of lead in blood and sciatic nerve through promotion of urinary excretion of lead. But
sodium molybdate treatment did not affect the glucose concentration in sciatic nerve.

These results suggest that sodium molybdate prevented peripheral neuropathy not only by reducing lead
contents in sciatic nerve and blood, but also by enhancing Na'/K ATPase activity in sciatic nerve.
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Table 1. General characteristics of experimental rats.

Body Waler Food Reclal
Groups weight intake intake temperature
(g) (mb/day/rat)  (g/day/ral) ()
NC (6) 17014 425155 322162 375103
LT (9 125112 RB5£65 282165 366L05
SM (6) 174£15 375145 $H2L75 3$H9106
LT+SM(9) 145+13 455155 3821452 369+06

Each value is meantSE. The number of experimental rats are given in
parenthesis. Sodium molybdate was administered per oral for 3 weeks. The
same volume of distilled water was administered to a control group. NC;
normal control group, LT: lead-treated group (10 ppm), SM; sodium
molybdate-treated group (1 mg/kg), LT+SM; lead (10 ppm) and sodium
molybdate (I mg/kg)-treated group. * : Significantly different from normal
control group at p<0.05.
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Fig. 1. Effects of sodium molybdate on conduction

velocities (m/s) in sciatic nerves isolated from
experimental rats. Each value is mean®SE.
The number of experimental rats are given In
parenthesis. Sodium molybdate was administered
per oral for 3 weeks. The same volume of
distilled water was administered to a control
group. NC; normal control group, LT, lead-
treated group(10 ppm), SM; sodium molybdate-
treated group(l mg/kg), LT+SM, lead(10 ppm)
and sodium molybdate(l mg/kg)-treated group.
* © Significantly different from normal control
group at p<0.05. ** . Significantly different
from lead-treated group at p<0.05.

Table 2. Effects of sodium molybdate on lead con-
centration in several organs of experimental

rats
Grou Sciatic Nerve  Blood Serum Urea
P (ug/kg) (ppm) (ppm)
NC @) ND ND ND
LT (9 568=-32 0.25=0013 0.21=0022
SM (6) ND ND ND
LT+SM (8) »Y-14 0.06=0.005" 045=0004"

Each value is mean=SE. The number of experimental rats are given
in parenthesis. Sodium molvbdate was administered per oral for 3
weeks. The same volume of distilled water was administered to a
control group. NC: normal control group, LT: lead-treated group(10
pom), SM; sodium molybdate-treated group(l mg/kg), LT+SM; lead
(10 ppm) and sodium molybdate {1 mg/kg)-treated group. ND : not
detected. * : Significantly different from lead-treated group at p<0.05.
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Effects of sodium molybdate on myo-inositol
concentrations in sciatic nerves isolated from
experimental rats. Each value is mean=SE.
The number of experimental rats are given in
parenthesis. Sodium molybdate was administered
per oral for 3 weeks. The same volume of
distilled water was administered to a control
group. NC; normal control group, LT, lead-treated
group(10 ppm), SM; sodium molybdate-treated
group{l mg/kg), LT+SM,; lead(10 ppm) and
sodium molybdate(l mg/kg)-treated group. * °
Significantly different from normal control group
at p<0.05. Significantly different from

lead-treated group at p<0.05.
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Fig. 4. Effects of sodium molybdate on glucose con-
centrations in sciatic nerves isolated from
experimental rats. Each value is mean*SE.
The number of experimental rats are given in
parenthesis. Sodium molybdate was administered
per oral for 3 weeks. The same volume of
distilled water was administered to a control
group. NC; normal control group, LT: lead-
treated group(10 ppm), SM; sodium molybdate-
treated group(l mg/kg), LT+SM; lead(10 ppm)
and sodium molybdate(l mg/kg)-treated group.
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. in vivo Effects of sodium molybdate on Na/K'

ATPase activities of sciatic nerve isolated from
experimental rats. ATPase activity was deter-
mined enzymatically by the method of Yoda
and Yoda™ in the presence and absence of
sodium and potassium ions. NC; normal control
group, LT, lead-treated group(10 ppm), SM;
sodium molybdate-treated group(l mg/kg),
LT+SM; lead(10 ppm) and sodium molybdate(1
mg/kg)-treated group. Each value is mean=
SE. The number of experimental rats are given
in parenthesis. * @ Significantly different from
normal control group at p<0.05. ** Sign-
ificantly different from lead-treated group at
p<0.05.
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in vitro Effects of sodium molybdate on Na /K’
ATPase activities of sciatic nerve isolated from
lead-treated rats. ATPase activity was determined
enzymatically by the method of Yoda and Yoda'™
in the presence and absence of sodium and
potassium ions. LT lead-treated group(10 ppm),
SM3; sodium molybdate-treated group({10™ M),
SM4; sodium molybdate -treated group(10™ M),
SM5; sodium molybdate-treated group(10™ M),
SM6; sodium molybdate-treated group(10® M).
Each value is mean*SE. The number of
experimental rats are given in parenthesis. *:
Significantly different from lead-treated group

at p<0.05.
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