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A n~mber of rather stable, lipid soluble organic 
chemicals are widely spread in our environment. The 
persistence of these chemicals or their metabolites 
inevitably renders them amenable to uptake by soil 
microorganisms. The structure and comDosition of 
bacterial membranes are profoundly influenced by the 
environment. Alterations in membrane composition may 
lead to deleterious effects on fundamental biological 
processes In which microbial membranes are involved. 
Rosas e% ai.(1980) have reported changes in phospho- 
lipide and fatty acids from Escher!chia coli grown in 
the presence of four insecticides. More recently~ 
Carranza st ai.(1985, 1986) observed alterations in 
the chemical composition of Rhizobium meli!oti exposed 
to parathion. Antunes Madeira and Madeira (1984) 
suggested that parathion would perturb normal lipid- 
protein interactions involved in modulation of enzyme 
activity frommembranes. The aim of the present work 
was to study the effects of parathion on phospholipids 
and proteins from R.melilo~! at the stationary phase 
of growth, when the insecticide was added at different 
times during bacterial growth. 

MATERIALS AND METHODS 

Rhizobium melilotl 3DO h13 was kindly provided by Dr. 
'~il~'afi Fr~6ni (U~iversidad National de R~o Cuarto, 
Argentina). Cells were grown at 28 ~ 2~ in a defined 
saline medium containing, in grams per liter : 
Ma~..itol I0~ Yeast Extract I; K2RP04 0.5; MgS04.TH20 
0.2, NaC1 0.I (pH 7.0). Stock solution of parathion 
was prepared as described bFRosas et ai.(1985). 
Parathion was added to 8.6pM final concentration in 
the growth medium at O, 12, 15, 18, 21, 24, 36, and 
48 h of incubation. Controls received the equivalent 
volume of solvent (ethanol). Growth was determined by 
measuring the optical density at 420 nm. 

Cells were harvested at the stationary phase of growth 
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Figure I. Effect of parathion on the growth of R. 
meli!oti 3DO h13. Parathion was added--to 
give a 8,6~M final concentration at 
different times (from bottom to top: O, 12, 
15~ 18, 21, 24 h, and control). 

concentrated by centrlfugation and washed. Dry weight 
was determined by lyophilization. Lipids were 
extracted and subjected to thin-layer chromatography 
using previously reported procedures (Rosas et al. 
1980, 1985). Total lipid phosphorus as well as 
individual phospholipi~s were evaluated according to 
Dodge and Phillips (1967). Proteins were determined by 
the method of Lowry et ai.(1951). 

RESULTS AND DISCUSSION 

Fig. I shows the effects of 8.6~M parathion on~A 
meliloti growth. The microorganisms arrived earl ~er 
than controls to stationary phase when the insecticide 
was added from O to 21 h of incubatiem. On the 
contrary, bacterial growth was similar to that of 
controls when parathlonwas added at 2~ h of 
incubation. R,melilot.~ appeared susceptible to the 
insecticide during t~e early logaritIimic phase of 
growth. This effect was not observed when E.coliwas 
treated with parathiom (Rosas et al. 1980)-~ - 

On a dry weight basis, cellular lipid phosphorus 
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Table I. Total phospholipids of R,meliloti 3DO h 13 at 
the stationary phase of growthwfth 8.6pM 

, , parathion~ . . . . . . . . . . . . .  

Total phospholipids 
. mK/g dry wei~ht . . . .  Control 

Control 
Parathion added 

at h O 
12 
18 

0.989 : O.140 

0.629 Z 0.070(') 63 
0.765 Z 0.I00 77 
0.787 O.031 80 

21 0.869 0.033 87 
24 0.8 0 0.o77 

0.876 ~ 0.05} 89 
o.9o  �9 o,o2  92 , 

Data are meanS~standard st!rots from five experiments 
(') p < 0.05 

diminished in microorganisms which were treated with 
parathion from the start of incubation (Table I). 
However, statistically significant differences in 
lipid phosphorus content between control and treated 
cells were not observed when the insecticide was 
adSed from 12 to ~8 h of bacterial growth. The 
phospholipid composition was maintained in all tested 
experimental conditions (Table 2). 

Because of n o  statistically significant variations in 
cellular proteins, the relationships between phospho- 
lipids and proteins from parathion treated R,me~0~i 
were slightly lower than those from controls (Table 
3). 

Although the changes presented in cellular growth, 
R,meliloti ' c~lls which were exposed to 8.6 ;~M 
parathion from 12 to 21 h of incubation did not have 
significant alterations either in phosphollpids or 
in protein contents. When the insecticide was added 
to the growth medium at the start of incubation~ R. 
meliloti decreased its lipid phosphorus content 
without changes in the phospholipid composition at 
the stationary phase of growth. Carranza et ai.(1985) 
had observed that R~meliloti cells which were exposed 
to parathion had a significant increase in lipid 
phosphorus content with modifications in the phospho- 
lipid composition and a diminution in protein 
concentration at the logarithmic phase of growth. The 
difference in cellular composition on parathion 
treated R,meliloti from logarithmic to stationary _ 
phases w~Id be indicative of transitory effects or 
the insecticide. 

Antunes Madeira and Madeira (198~) reported that 
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Table 2. Phospholipid composition of R.meliloti 3D0 
h13 at the stationary phas~ 6~grc~ With 

, 8"i6~ parathion, . . . . . . . . . . . . .  

. . . . . .  E [  . . . .  P s  . . . . . . . . . .  P A  . . . .  .PC..~PE 

Control 14 I~ !I 22 19 20 
Parathion 
at h O 14 15 i0 22 18 19 

n n 21 
21 13 15 12 16 

36 13 14 14 21 17 20 
Results are expressed as % of total lipid phosphorus~ 
means from five experiments, Phospholiplds : PI 
phesphatidyl inositol~ PS phosphatidyl serine~PA 
phosphatidic acid~ PC phosphatidyl choline~ PE 
phosphatidyl ethanolamlne~ PG phosphatidyl glycerol, 

Table 3- Protein content of R.meliloti 3DO h13 at 
the stationary phase of g rc~hwith 8.6~M 

�9 parathion, . . . . . .  

Proteins % Phospholipid/Pro~ein 
.... m~l~ dry w e i g h t  Contrql ..... rati~ .x .!0 .......... 

Control 
Parathion 
at h 0 

12 
18 
21 
24 

253.7 ~ 12.2 4,20 

215.8 -+ 19.4 92 2.90 
217.7 +- 5.1 19208 
255.6 Z 7-5 
243.8 Z 4.1 I03 3 .5 l  
283.0 ~ 26.8 120 2.97 

36 217.5 2 13.0 ~2 .... 3.23 
Data are means • standard errors from five experiments 

parathion incorporated better in bilayers with low 
cholesterol content, and suggested that the 
insecticide would preferentially accumulate in highly 
functional membranes, such as bacterial membranes. 
It is well known that cholesterol is not a bacterial 
component. 

On the other hand~ Lohman and Hagedorn (1985) 
observed a marked parathion adsorption on the lipid 
containing trilamlnar sheath of the green algae 
Scenedesmus quadricau4a. However~ little is known 
about parathion adsorption on biological molecules, 
especially on microbial compounds. 

Further research is needed in order to characterize 
the nature of parathionlnteraction with ~eli!oti. 
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