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A study on myo-inositol transport system in peripheral
nerve isolated from lead-intoxicated rat.

Myung-Kiu Chung - Hae-Yong Cho
Department of Environmental Engineering, Sun Moon University

Abstract

In our previous studies, we reported that lead intoxicated nerve cell by ihibition of
the Na'-K" ATPase activity and reduction of myo-inositol in nerve cell. As the second
series of experiments, in order to understand toxic mechanism of lead for nerve cell, the
characteristics of myo-inositol transport system and the effect of lead on its system have
been studied in the sciatic nerves of control and lead-treated rats. A lead intoxicated
animal model was induced by feeding diet containing lead to Sprague-Dawley rat for two
weeks, Four weeks aged Sprague-Dawley rats were divided into three groups : normal
control group, 10ppm-lead treated group, 100ppm-lead treated group. All rats were
sacrified at the end of two weeks. The rate of myo-inositol transport by sciatic nerve
isolated from lead-treated rat was significantly decreased compared with that of control
rat. This deficit results from that myo-inositol transport system which is carrier mediated
and sodium-potassium dependent was inhibited by the lead treatment (both 10ppm and
100ppm) due to increase of the Km value without affecting Vmax value for myo-inositol
carrier.  These observations suggest that the toxic mechanism of lead on nerve
myo-inositol transport system might be a change of affinity without change of maximum
transport velocity for carrier.
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Table L General charactenistics of experimental animals.

Group  Body weightlg) Water intake(ml/day/fat)  Food intake(g/day/rat)
Iniiadl  Final Intial  Fianl Tnitial Fianl

NC (9) 1605 20+20 365320 365120 215%25 45122

LTIO) 170X)4 2514 375423 312122 225%33 212332

LT2(n 165t15 B4L14 372433 372422 262133 %2443

LT3(6) 15816 20f14 369%32 371122 269122 31134

Each value represents mean*SE. The number of
experimental animals are given in parenthesis. Initial and
Final represent the values before and after treatment,
respectivly. NC; normal control group, LT1; lead-treated
group(10ppm), LT2, lead-treated group(100ppm) , LT3
lead-treated group(1000ppm)
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Table 2. Effects of lead on nerve conduction velogly and
myo-inosital concentration in scialic nerve.

Group Acetylcholinesterase Cholinagetyltransferase myo-inositol concentration

(nmoles/nervetir.) (pmoles/g wet wt)
NC©) A3£15 47905 2%%03
LTI 120+ 14+ 228103+ 1565202+
LTAD 106115+ 1562044+ 1352024+

Each value represents mean*SE. The number of
experimental animals are given in parenthesis. NG
normal control group, LT1; lead-treated group(10ppm),
LT2, lead-treated group(100ppm). #**+.  P<0.05,
compared to normal control.
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Figl. Time course of 2-FHlmyo-inositd transport in
scialic nerves of nomal  control rats.  Each
incubation vial contained 0.5uCi 2-FHlmyo-inositol
(182C#mmol). Values are mean*SE for three
seperate expeniments and the lines of best fit were
derived by the method of least squartes.
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2-PHimyo~inositol transport by the rat sciatic nerve
as a function of myo-inositol concentration in
meaium. 2-PHimyo-inositol transport was mesuared
at vanng medium concentrations  after  15min
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fon. Na'-K'-dependent transport was computed by
substrating the tansport in Na'-K'-tree  medium
from the composite transport measured in the
presence of Na'-K' jons. Each point represents the
mean of at least three determinations.
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Effect of lead on Na™-K'-dependent transport by
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Fig. 5 Na™-K'-dependent 2-FHimyo-inositol transport as
a function of the tatio of transport velogty o
medium myo—nositiol concentration (Eadie-Hofstee
transformation). Each data point represents the
mean of at least three determinations. V ; rate of
sodum-gependent 2~ Himyo-inositol  transport
{omoylg wet wt/min.)

S ; medium myo-inositol concentration ( uM).
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Table 3. Estimates of kinclic parameters of sodium-
dependent 2-CHl myo-inositol uptake by the
sciafic nerve of experimental rat

Group Vmax (pmol/g/min.) Km (#M) N
NC 108337 735146 5
LTl 112147 9206168 6
LT2 110230 024179 #+ 5

Each value represents mean*SE. The number of
experimental animals are given in parenthesis. NC; normal
control group, LTI, lead-treated group(l0ppm), LTZ
lead-treated group(100ppmy). Kinetic parameters were
estimated graphically by linear regression analysis as
described in methods. N represents number of data points.
* 2+ P<).05, compared to normal control.
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