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THE TOXIC EFFECT OF ACETONE CYANOHYDRIN
TO ERYTHROCYTE IN VITRO

Li Dachuan Xu Famao Deng Lixia Zheng Lukang

(Department of Industrial Hygiene and O ccupational Diseases. Sun Yat-sen University of Medical Sciences Guangzhou 510080)

Abstract Objective; In order to know the toxicity of acetone cyanohydrin to erythrocyte membrane in vit-
ro. Methods: We isolated the ghost cells of erythrocyte and integry erythrocyte by Pearson's method, which were
cultured with different concentration of acetone cyanohydrin for different duration. Results: The lipid peroxida-
tive level of the membrane was found to have obvious time-course and dose-effect relationship, the same effect
was showed on the activity of Na' K ATPase, while the lipid peroxidative level of the membrane was nega-
tively correlated with the activity of Na' K" ATPase. The fluorescent polaslation of membrane also had time-
course and dose-response effect: as the duration and concentration of intoxication increased, the fludity of the
membrane decreased. The content of phosphatide (PL) and cholesterol (Cho) in the membrane of integrity ery-
throcy te had no obvious difference. The correlation analysis showed that there is no relationship between fluore-
sent polarslation and the ratio of C/PL, separated erythrocyte membrane was exposed to different concentration
for different duration, the content of PL of the membrane decreased obviously, while the level of Cho had no ob-
viously change, so the ratio of C/PL decreased obviously too. But fluorescent polarslation (P) had no relation-
ship with the ratio of C/PL. Conclusions: The results suggest that the membrane of erythrocyte might be an im-
portant target organ of acetone cyanohydrin. The lipid peroxidation of the membrane might be an important rea-
son for the change of structure and function of cell membrane.
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Table 1 The toxic effects of different concentration of acetone cyanohydiin to the lipid peroxidation Na — K ATPase, fluo-

rescent polarslation, cholesterol and phosphatide of the complete erythrocyte membrane (x +s, n=6)

acetone lipid fluo rescent

Na'-K ™"

cyanohydein'’  peroxidation  polarshation  ATPase P S e
(mol/ L) (*mol/ mg) ¢ (nmol/mg*s)

0 0.286+0.03  0.1747-0.010 0. 19940.050 0. 7460.124  0.576+0.010  0.6280.470
10! 0.31540. 0317 0.2010. 004" 0. 096+0.003>" 0.819+0.147  0.47840.029  0.860-0.082
103 0.34270. 025 0.207 0. 004> 0. 0804-0.003>’ 0. 889--0.183  0.533+0.025  0.828+0.059
10 2 0.3680.03”  0.2400. 003’ 0.0564-0.003%” 0.9560.210  0.5202:0.027  0.91540. 109

D) Incubation time; 30 min; 2) Compared with control group, P< 0. 05
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Table2 The toxic effects of different concentration of acetone cyanohydrin to the lipid peroxidation Na' K" ATPase, fluores-

cent polarslation cholesterol and phosphatide of the separated erythrocyte membrane (x &=s, n=6)

- + ot
acetone . D hpl.d . ﬂuoresoe.nl Na K cholesterol phosphatide Cho/PL
cyano hydrin peroxidation po larslation ATPase (mg/ mg) (mg/ mg) 6))

(mol/ L) ("' mol/ mg) (D (nmol / mg°s) & J

0 2.25540.126  0.237+0.009 0.176+0.003 0.31740.018 0.468+0. 023 0. 677+0.021
10 * 3.201£0. 1422 0.27440.012  0.149=+0. 0017 0.34040.031  0.369=0. 0732’ 0. 921 0. 045
103 3.37240.093% 0.296+0.038% 0.13740.003? 0.35540.029  0.349+0. 026> 1. 017+0.023>
10 2 4.42940.1652 0.289+0.014% 0.112+0. 0022 0.375+0.041  0.344+0. 026> 1. 091 40. 023%
10! 4.49040.103% 0.297+0.021% 0.089+0. 0047 0.37410.032  0.294+0. 023> 1.27240.021%

D) Incubation time; 30min; 2) Compared with control group P<Z0.05
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Table 3 The toxic effects of acetone cyanohydrinl) in different time for the lipid peroxidation, Na -K " ATPase, fluorescent

polarslation, choleseterol and phosphatide of the blood shadow of erythmwcyte membrane

lipid fluorescent Na K"
Time S . cholesterol phosphatide Cho/ PL.
Cmin) peroxidation polarslation ATPase (mg/mg) (mg/ mg) D
(*mol/ mg) (D (nmolVmg*s)
0 1.875+0. 045 0.238-£0.005 0. 185+0.002  0.322-0.051  0.504-0.026  0.629-+0.034
15 2.35240. 122 0.278+0. 008>’ 0. 12440.002> 0.30040.039 0. 492=0.043% 0.609=+0. 043
30 3.46640. 109 0.273£0. 009’ 0. 103£0.005> 0.34440.037  0.336£0.029% 1.024+0.051?
45 4.499+0, 084> 0.262£0.016 0. 1030.005> 0.320£0.035  0.360=0.051” 0.889+0.036%
60 4.04540. 1522 0.272£0. 0122 0. 16740.004  0.321£0.051 0. 286=+0.056% 1.12240.041%

1D Concentration of acetone cyanohydrin: 10 “mol/ L; 2) Compared with contml group P< 0 05
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