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Abstract

This study was carried out to elucidate the toxic mechanism of cadmium in peripheral
nerve. An animal model of cadmium neuropathy was induced by feeding diet containing cad-
mium to Sprague- Dawley rat for two weeks.

Four weeks aged Sprague- Dawley rats were divided into four groups: normal control
group, 10ppm- cadmium treated group, 100ppm- cadmium treated group, 1000ppm- cadmi-
um treated group, reference drug- treated group.

All rats were sacrificed at the end of two weeks for assessing the development of cadmi-
um neuropathy. These results obtained were summarized as follows :

1. Cadmium reduced peripheral flow of both acetylcholinesterase and cholinesterase in rat

sciatic nerve.

2. The toxic mechanism of cadmium might be the result of an reduction of myo-inositol

concentration in peripheral nervous system

3. Reduction in myo-inositol content of peripheral nerve resulted from the inhibition of

sodium- potasium ATPase activity, which is responsible for myo~-inositol transport,
by cadmium.

4. Oral administration of myo-inositol improved the flow of both acetylcholinesterase
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and cholinesterasenerve in cadmium intoxicated rat.

These results suggest that mild cadmium neuropathy might be diagnosed by checking

nervous myo-1inositol content and oral administraion of myo-inositol might prevent the

development of severe cadmium neuropathy with special reference to defective axonal trans-

port.
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Table 1. Gas chromatography condition.

+ Model ; Shimadzu GC-15A (CR-4A)
- H.: O,=0.5kg/cnf : 0.5kg/cnf
- Column; CBP-1 25m,

- Range; 107'—107°

- Detector ; FID

- Ratio; 1: 10

- LD temperature ; 300°C

- Mark up gas; 50ml/min

- 1. Pressure; 1.5kg/on

- Carrier gas ; He

1D; 0.2mm

- Column temperature program
1. 180°C 2min.
2. 4°C/min. 200°C
3. 10°C/min. 250C
4. 250°C, 5min.
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Table 2. General characteristics of experimental animals.

Body weight(g)

Water intake(ml/day/rat)

Food intake(g/day/rat)

Group . . . . s .
Initial Final Initial Fian! Initial Fianl
NC (8) 153£15 233+20 355+2.1 36.5+£2.0 21525 252+22
NTI1(8) 160+14 238+ 14 39.7+23 352422 225+3.3 277432
NT2(8) 165+14 236+14 376+3.3 36.2+2.2 252+33 26.6+4.2
NT3(7) 161+ 14 220+14 36.9+3.2 37122 259+2.2 30.2+34

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, NT1 ; cadmi-

um- treated group(10ppm),

(1000ppm)
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Table 3. Electron microscopic observations on sciatic nerves from experimental rats.

Rectal temperature(°C) Histological observation

Group .\ . . . .
Initial Final Demyelination =~ Wallerian degeneration
NC (9) 215+£20 245420 Not detected Not detected
NTI1(9) 375+13 372+13 Not detected Not detected
NT2(7) 372+13 372+12 Not detected Not detected
NT3(6) 369+1.2 37.1+11 Detected Detected

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, NT1 ; cadmi-
um-treated group (10ppm), NT2; cadmium-treated group (100ppm), NT3; cadmium- treated group
(1000ppm)
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Table 4. Acetylcholinesterase activities and dry weights 12 hours after a tie in nerves of experimental ani-

mals.
Acetylcholinesterase Dry weight .
(mmoles/ke dry wt./hr) (1g) Accumulation rate
Group (n moles/nerve/hr)
average average
pieces piece piece pileces piece piece
4 & 3 2 1 4 &3 2 1
A B C D E F
NC (8) 122 +10 162105 445 +25% 504 £24 477 £30 55035 203+13°
NT1 (9) 124 +11 159+11 283+13Y 492 +23 503 +24 544 + 34 104 +13%
NT2 (6) 115+12 166 +16 272+11° 506 + 20 487 +22 560 + 36 113+£17"
NT1R(4) 128 +11 128 +05 4124249 508 +25 496 £23 568 +30 186 £17°
NT2R(6) 117+14 150410 378 +23% 515 %29 519 +28 550 +28 156 +£11”

myo-Inositol was administered in distilled water per oral for 3 days. Control groups were administered the
same volume of distilled water. Each value represents mean= SE. The number of experimental animals are
given in parenthesis. NC; normal control group, NT1 ; cadmium- treated group (10ppm), NT12 ; cadmium-
treated group (100ppm), NTIR ; cadmium (10ppm)+myo-inositol-treated group (100mg/kg), NT2R ;

cadmium (100ppm)+myo-inositol-treated group (100mg/kg). Accumulation=F(C—A)+E(B—A). a)
vsb),c), b) vsd), ¢) vse), f) vs g),h), g) vs i), h) vs j). P<0.05 { Duncan test).
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Table 5. Choline acetyltansferase activities and dry weights 12 hours after a tie in nerves of experimental

animals.
. Acetylcholinesterase Dry weight .
_ (mmoles/kg dry wt./hr) (ug) Accumulation rate
Group {n moles/nerve/hr)
average average
pieces piece piece pieces piece piece
4 & 3 2 1 4 &3 2 1
A B C D E F

NC (7) 124+06 146+08 188+09? 513+20 491 +£25 555+35  4.79%£05"
NT1 (6) 128+05 14.6+06 155+£06% 509+20 519+29 559+25 228+04%
NT2 (6) 125+06 139405 136+05° 511+£20 518 £28 558+25 1.63+0.3"
NT1R(4) 123+05 156+0.8 16.6+0.7% 521£25 501+25 548+15 3.74%x04"
NT2R(5) 12506 158+06 1564077 519+24 506 £ 24 538+22  334x05°

myo-Inositol was administered in distilled water per oral for 3 days. Control groups were administered the
same volume of distilled water. Each value represents mean+ SE. The number of experimental animals are
given in parenthesis. NC; normal control group, NTIR ; cadmium (10ppm)+myo-inositol-treated group
(100mg/kg), NT2R ; cadmium (100ppm)+myo~-inositol-treated group (100mg/kg). Accumulation=F(C

~AY+E(B-A) a)vsb)c), b)vsd), c) vse), f) vsg),h), g) vsi), h) vs j). P<0.05 (Duncan test).
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Fig. 1. Effects of cadmium on myo-inositol con-
centrations in sciatic nerves of Sprague-
Dawley rats. NC; normal control group,
NTI ; cadmium- treated group{ 10ppm),
NT2; cadmium-treated  group{100ppm).
NTIR; cadmium {(10ppm)+myo-inositol
- treated group (100mg/kg), NT2R ; cadmi-
um (100ppm) + myo-inositol- treated
group (100‘mg/kg). Values are mean+SE.
The number of experimental rats are given
in parenthesis. myo~Inositol, reference
drug, was administered per oral for 3 days.
a) vs b),c), b) vs d), ¢) vs e); P<0.05
(Duncan'’s test)
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Fig. 2. In vivo Effects of cadmium on sodium
potasium ATPase activities of sciatic nerve
in Sprague Dawley rats. NC; normal con-
trol group, NTI; cadmium-treated group
(10ppm), NT2; cadmium-treated group
(100ppm), NTIR; cadmium (10ppm)+
myo-inositol-treated group (100mg/kg),
NT2R ; cadmium (100ppm)+myo-inosi-
tol-treated group (100mg/kg). Values are
mean=SE. The number of experimental
rats are given in parenthesis. a) vs b),c), b)
vsd), ¢) vse); P<0.05 ( Duncan’s test).
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Fig. 3. In wvitro Effects of cadmium on sodium
potasium ATPase activities of sciatic nerve
in Sprague Dawley rats. NC; normal con-
trol group, CT4; cadmium-treated group
(10*M), CT5; cadmium-treated group
(107°M), CT6; cadmium (10-*M). Values
are mean+ SE. The number of experimental
rats are given in parenthesis. a) vs b), c),
d); P<0.05 (Duncan’s test).
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