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Rhizobia are exposed te pesticides either present in 
the soil or applied te inoculated seeds of legume 
crops. From an ecotox�8 point of view~ a 
population of Rhizobiumwas considered a highly 
sensible test parameter for the assessment of side- 
effects of agrochemicals on so�8 microorganisms 
(Domsch e~ a! 1983). Both adverse and �8 
effects of pesticides on essent�8 functions of 
Rh�8 have been reported (Alexander 1977. Mall�8 
and Tesfai 1983). However~ little is known a~out the 
effects of insectlc�8 on the chemical composition 
of bacter�8 membranes. We had observed (Rosas et al 
1985) that membranes from Escherichla coli growing in 
a medium with parathion acc/mu~ated Ph6sp~ollplds 
with s�8238 fattyacids but dlfferent base profiles 
from that which existed in controls�87 The aim of the 
present studywas to determine if Rhizobium melilot! 
ex™ te parathion presented membranes with modified 
chemica! composition. 

MATERIAL$ AND METHODS 

Rhizobium melilot! 300h13 was klndly prov�8 by the 
Centre de Recursos Microb�8 from Porte Alegre 
(Brasil). Celle were grown at 28 Z 2OC in a defined 
saline med�8 d�8 in Erlenmeyer flasks shaken at 
a constant rate. The med�8 contained~ in grams per 
liter. Mannitol lO~ Yeast Extract I~ K2 H P04 0.3, 
Mg S04. 7 H20 0.2; Na CI 0.I (pH 7.0), Stock solution 
of parathion was prepared and added as descr�8 
elsewher• (Rosas et al 1985). 
Cells were harvested at the exponent�8 phase of growth 
concentrated and washed. Membranes were isolated uslng 
the method detailed by Evans (1969). Dry welght was 
determined following lyophilization. Proteins were 
evaluated bythe method of Lowry et al (1959). Lipids 
were extracted and subJecte~ te thin-layer chromato- 
graphyusing previously reported procedures (Rosas 

267 



Et al 1980). Total li™ ™ as well as 
�8238238 phospholiplds were determined by the 
msthod of Dodge and Ph!llips (1967). The methyl- 
esters of the fatty acids were prepared w�8 th�8 b�8 
tr�8 reagent, examined in a Varian 
2100 gas chromatograph, identified and eva~~ated as 
described prsviously (~osas et al 1980). 

RESULTS AND DISCUSSION 

As an initial step of our investigatlon~ we have 
e~osed R™ 300h13 te a parathion concentration 
whlch approximated post control application rates 
(McRae and Celo 1974) and also pesticide pollution in 
sooEl water (Cool( et al 1983). 

Table I. Phospholipids and proteins of membranes 
isolated from R.meliloti 300h13 at the 

........... 9x~™ ! Rhase'of zrowth w!th ™ 

m~/~ dry membrane ........... Contro ! ............ Parathion 

Lip�8 phosphorus (L) I.~84 • 0.038 1.831 t 0.058 
P < o.05 

Total proteins (P) 273.17 + 6.19 378.25 + 13.60 
P < 0.001 

L/P ratio x 103 ..... ™ 4.8 
va‡235 reported ar• the means of four exper�9 4 
standard errors. 

Table 2. Phospholipidlc composition of membranes 
�8 from R.meliloti 300h13 at the 

, exponentialphsse of ~ro~~hwit h parath�8 

Phospho!ipld ............... Cpntr™ Parathion. 

Phosphatidylcholine (PC) 42.9(*) 32.5 
Phosphatidy` (PE) 16.4 23.6 
Phosphatidylglycerol (PG) 12.9 20.1 
Phosphatidylserine (PS) 10.2 8.9 
Cardiolipin (CL) 3.7 3.1 
Phosphatidylinositol (PI) 1.4 !.3 
Phosphatidic Acid (PA) 6.0 5.2 
Unidentified phospholipid 6.5 p.y 

2. 
.... PG 4 CL 
'(*) R• are eroressed' as perc entage~of'total - 
lipid phosphorus. They are the means of four 
y 

We found that membranes isolated from parathion treated 
celle had a modified chemical composition. Table I 
shows that membranes had signiflcant �8 in both 
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~ rotein and lipid phosphorus contents and the ratio 
etwesn phospholipids and proteins was weak!ydecreased. 

The data of Tab!e 2 establish some differences in the 
phospho!ipidic composition of membranes from control 
and cells exposed to the insecticide. Although 
phosphatidylcholine remained the dominant phospholipid 
species~ its percentage was decreased~ while 
phosphatidylethanolamins and phosphatidylglycerol were 
increassd. Consequently, the ratio among phospholipids 
(PS + PE ~ PC / ] : ~ ”  § CL) synthetized from the lipo- 
nucleotide cytidine-5'diphosphate-d�8 (CDP-DG) 
by separate branche vms d�8 ir had reported a 
similar altered ratio in membranes isolated from 
Escherichla ™238 exposed to parathion (Rosas et ai 
1985). 

Table 3. Fatty acide of membranes isolat~d from 
R.meliloti 30Oh13 at the exponential phase 

. . . . . . . .  of growt ~ with parath$pn. . . . . . . . . . . . . . . .  

Fatty acid : ..................... Contrql ....... Parathion ,, 

Myristic trace 
Palmitic 8.72 Z 1.13 
Palmitoleic trace 
9,10-Methy!ene-hexadecano�8 trace 
Stear�8 1.05 Z 0.21 
Cis-vaccenlc 72.06 ~ 2.2~ 

trace 
9.50 z Z.81. 

trace 
trace 

0.95 § o.3OE 
88.20 ~ 1.96 

Unldentified 1.51 ~ 0.53 1.73 ! !.2[ 
Lactobacll]ic 12.77 • 0.~3 trace 
R• are report~d as percentage of total fatty acid. 
Each f~gure represents the mean of four experiments 
standard error, if the fatty acid was present as less 
than 0.9% of the total~ it is expresssd as trace. 

Fatty acid nrof~les (Tab!s 3) of membranes of parathion 
treated colis showed that lactobacil]ic acid almost 
dlsappeared and its metabolic precursor™ cis-vaccenic 
acid~ was slightly increased. 
The chemlcal composition of membranes isolated from 
R.melilq™ 300h!3 exposed to oarathion had some 
similarities with that of cytoplasmic membranes 
isolated from R.meli!oti 102F70 bacterolds by MioEler 
and Tremblay (1984). They also fot~nd differences in 
f]midity~ thermotropic behaviour~ and respiratory 
proteins of the membranes of bacteroids and free-living 
Rhizobia of the same strain. Our results !cave open 
the poss�8 of variations in membrane physica! 
chemistry as well as in membrane assoc�8 functions. 
The persistence of the observed changes �8 currently 
being studied in our labo~atory~ and complemented by 
evaluations conducted directly with soil. 
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