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The in terac t ion  of insecticides with model and natural membranes has 
been extensively investigated (Omann and Lakowicz 1982, Hijazi,1982). 
However the recognition and confi rmat ion of human heal th e f f ec t s  has 
been difficult .  

As most insecticides are highly lipophilic, they are incorporated in the 
lipidic phase of the membrane,  af fec t ing the act ivi ty of many 
membrane- l inked functions (Lorusso and Miller 1981, Cherfurka 1983), 
changing the fluidity of the lipid matrix and the membrane charge 
(Goor maghtiagh,1981). 

We report  here  the membrane perturbat ional  e f fec t  observed in people 
a f f ec t ed  by severe and mild organophosphorous insecticide intoxication.  
Our results show that  these compounds produce the stabilization of the 
e ry throcy tes  against hypotonic challenge. Minor changes in phospholipids 
distribution were observed in severe poisoning. 

MATERIALS AND METHODS 

The classif icat ion of severity of poisoning was done according to the 
degree of ace ty lchol ines terase  inhibition and clinical manisfestation.We 
considered under the name of mild intoxicat ion patients  with serum or 
blood cholinesterase inhibition between 40-60% of normal value. In some 
cases no clinical manifestat ion was evidenced, but some of them 
reported headaches,  dizziness, abdominal cramps and excesive sweating. 
We included under the name of severe intoxicat ion pat ients  with more 
than 60% serum or blood cholinesterase inhibition. The pat ients  had 
miosis, muscular fasciculations,  bronchopharyngeal secre t ion and in 
some cases respi ra tory  diff icul ty  and unconsciousness. The preparat ion 
of e ry throcy tes  was accomplished with heparinized blood obtained from 
donors under t r ea tmen t  for organophosphorous insecticide intoxication.  
Acetylchol ines terase  was determined with Voss and Sachsse (1970) 
technique.  Hemolysis was performed according to Dacie et al (1963). 
Ery throcy te  membrane was prepared according to Dodge et al (1963) 
and quickly frozen and stored at -20~ Ghosts obtained from 3 ml of 
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Figure 1. Ef fec t  of organophosphorous intoxicat ion on hemolysis  
CUrVeS. 

Erythrocy tes  were  incubated for 30 min at 20-22-~ and then 
cent r i fugued at 2000 rpm for 5 min. The absorbances  of the 
superna tant  were read at 550 nm. A value of 100% hemolysis  was 
assigned to e ry th rocy te s  incubated  with desti l led water .  Each point 
is the mean of 7 samples.  Individual values agree  within 5% * * p ~  0.01, 
* p ~ 0.05 with respect  to corresponding control  group. O control ,  
�9 severe intoxicat ion,  �9 mild intoxicat ion.  

Blood was e x t r a c t e d  with chloroform methanol  2:1 (Folch et al 1957). 
Individual phospholipids were sepa ra ted  by bidimensional thin layer  
ch romatography  and l ipid-phosphorous quant if ied on each spot (Rouser 
et  al 1970). 

RESULTS AND DISCUSSION 

The stabi l izat ion of e ry th rocy te s  against  hypotonic hemolysis  in people 
with mild and severe organophosphorous in toxicat ion is shown in Figure 
1. A pro tec t ing  e f f e c t  against  hypotonic challenge is evidenced at NaC1 
concen t ra t ion  ranging f rom 0.055M to 0.085M. However the magnitude 
of the e f f ec t  is only significant  in mild intoxicat ion.  
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Acetylycholinesterase inhibition above 60% facilitated the hemolysis at 
NaC1 concentrations from 0.085M to 0.10M. This observation provides 
evidence for difference in the structural consequences of mild and 
severe intoxication. 

The antihemolytic effect  is not associated with changes in phospholipid 
distribution (Table 1), but a significant increase in phosphatidylcholine 
is evidenced in patients with more than 60% inhibition of 
acetylcholinest erase. 

The antihemolytic behaviour of organophosphorous insectide has 
previously been tested in vitro with pig erythrocytes (Antunes Madeira 
et al 1981). However the authors could not find any correlation 
between the anti hemolytic action and the toxicity of the compound. A 
higher hypotonic challenge is needed to obtain the same rate of 
hemolysis in human than in pig erythrocytes. 

Many surface active compounds have a biphasic action on erythrocyte 
stability (Godin et al 1979, Seeman,1972) according to their 
concentrations. Higher concentrations produce gross membrane damage 
with leakage of cellular constituents, while lower concentrations are 
membrane stabilizers. The effect could be due to an alteration of the 
density of fixed charges on the surface of the membrane with 
fluidization and expansion. These actions make the pore of the 
membrane impermeable to electrolytes and hemoglobin, but when the 
drug accumulation increases the membrane begins to be destroyed with 
the existence of hemolysis. 

Following Yasuhara's et al (1985) correlation between the production of 
hemolysis and enzyme leakage, subclinical hepatic damage associated 
with changes in membrane structure is suggested, although no 
abnormalities in liver function due to organophosphorous intoxication 
has been previously reported (Namba et al, 1971). 
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