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Toxic Effects of Carbon Disulfide on Axonal Transport and Energy Metabolism in
Peripheral Nerves in Rats Lu Jiebo, Huang Jinxiang, Ding Maobo, et al. Institute
of Occupational Medicine, Chinese Academy of Preventive Medicine. Beijing 100050

Abstract A model of peripheral neuropathy in rats caused by subchronic exposure to carbon
disulfide (CS) was established to study the toxic effects of CS on peripheral nervous system, and
changes in axonal transport and energy metabolism in sciatic newe in the exposed and control rats
were measured by isotope tracing technique and reversed—phase high performance liquid chromatog—
raphy. Results showed that the transport distance of isotope labelling > H-leucine in motor and sen—
sory nerves of the rats with subchronic CS, poisoning reduced significantly, as compared with that
of the controls. Contents of adenosine triphosphate( ATP) ,adenosine diphosphate( ADP)and adeno—
sine monophosphate (AM P) in sciatic nerve of the exposed rats were lower than those of the con-
trols. the research indicated that peripheral nerve damage caused by CS could lead functional dis—
turbance of axonal transport and energy metabolism. Dose-response relationship between these

changes and toxic neuropathy caused by CS: should be studied further.

Key words Carbon disulfide. Axonal transport, Energy metabolism, Peripheral
neuropathy
CS B >
(>3

: TLCs
(1.2
YLoCs CS

, 1
1.1
1
C \ ‘ Tackard 2250 ().

( ) W Z-50 ( ) WX-



1997 10 4

753 (
), Perkin Elmer ( )
Shimadzu SPD-6AV 3390A
( ), Ultraspere ™_Cis (dp% m) 4 6

X 250mm ( Beckman ), HI-
T AC HI20PR-520 () CS
' H- Im Ci, (
!
L2 CS
Wistar 24 180~ 220
s . CS
151 , , F4
200mg / (kg® d), 5 8 150mg / (kg°
d), 5 ;910 150mg / (kg
°d) .
(1.3 1.4
1.3
1.3.1 *H- 1%
50mg /kg ,
12 s 5 . Imm
s L. 5 2. Omm,
3 s 1. S5Smm, 4]
(253G ur')y 24 ,
1.3.2 ‘H
( ) 5
\ \ Pl (3G
tr'y 24 , .
, -20¢C
2 ) Smm
40041 (50mmol® I 'Tris
%% SDS, pH6. 8), 80 1.5 ,
10041 10ml (L. PPOS5g,
POPO PO. 5¢, 700ml,
300ml) ,
CPM.

L4, RP-HPLC

° 199°

(d

ATP ADP AMP
1.4 1 A L 1%
N H e PO4 , B 1. 1%
NHHRPO:s  20% . ,
IN NaOH pH 55, Gs "
A% | B10% ,
12 . L. 5ml° min ', 254nm,
0. 05AUFS, 0. 3cm*® min .
.42
, 3. &%
206 , 20,000g, 4°C 30,
., INNaOH pH 55, 12, 000
5 , 20t 1
1.5
t M
2.1 CS
9 ,
CS
2.2
1 2 H-
3H_
24 ,
( 1)
2.3
2

0. 996~ 0. 998 ,

ATR ADP AMP

( 3)



° 2000 Chinese J Ind Med. Aug 1997, Vol. 10 No. 4

= 100000
)
10060
1000
100 Il 1 i 1 1 i 1 L
0 5 10 15 20 25 30 35 40 45 50 55 60 65 mm
—A—4— ma - L&A
1 *H-
10000000
=
&
1000000
100000
10000
1000
100 I} 1 4 1 i 1 " 1 2 " 1
0 5 10 15 20 25 30 35 40 45 50 55 60 65 mm
—A—&— A . EA
2 *H-
1 3H- 2
(xts) (em)
(n) (n) ¢ mol* L~ 1)
3. 64E 0.76 (6) 3.30E 0. 27 (6) ATP 80~ 400 Y= 3288.08X- 46656.0 0.998
1385 0.27 (6) 1305 0.27 (6) ADP 40~ 200 Y= 5687.85X- 342.0 0. 996
AMP 20~ 100 Y= 7784.85X- 8429.0 0. 996
" P<0 01
3 (x+ s)
(*mol /g )
) n ATP ADP AM P
s 5 0.94= 0. 18 0. 37 0. 18 0. 2H= 0. 041
(7 5 0.56£0.062 0.250.034 * 0. 12& 0. 018

*p<0.0L " p<0 05



1997 10 4

(cross—

linking), @

, CS:

CS

CS ,

© 201°

—_

Beuchamp RO, Bus JS, Popp JA, et al. A critical review
of the literature on carbon disulfide toxicity. CRC Criti
Rev Toxicol, 1983, 11 (3): 169
, 1989, 2 (3): 48
3 Sayre LM. Pathogenesis of ex perimental giant neurmnfila—
mentous axonopathies A unified hypothesis based on
chemical modification of neurfilaments. Brain Res Rev,
1985, 10 69
4 Chang LW (ed). Neumw toxicology Approaches and meth—
ods. New York: Academic Press Inc, 1995 465 481
5 Sickles DW. Toxic Neurofilam enties axopopathies and fast
anterograde axonal transport.

1991, 108 390
6 )

Toxicol Appl Pharmacol,

, 1993, 11 (5): 289

7 Ochs- S Axoplasmic transport and its relation to other
nerve function New York John Widey and Sons Inc,
1982.

8 Graham DG, Amamath V, Valentine WM, et al. Patho-
genetic studies of hex ane and carbon disulfide neurotoxici—

ty- CRC Criti Rev Toxicol, 1995, 25 (2): 91

Nk B R Gt 2R i R AT

el L

30,

, 104, 94
9% 91 , 3.
2
2.1

27. 66% |,

15. 8%%.

2.2 30 . 35
32. 980 ; 25 35. 100 10

41. 4%
15. 96%. .

31.9V0 ,

121000

&k

s 24
2.3 55 . 65 34. 04%
28. 726 ;5 45 25.53% ; 35 11. 71% ;
20 , 65 53 .

2.4 I , 50% ;
I~ 25.5% , 11 1270 , 11* 7.4%% , 111
4. 25%. 11 .

7

)

. 7.4%6. 30 o 85
2.5 . 4042

; 29. 7% ;
19, 1%. ( 231 )



