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Abstract

Physiological and cellular adaptations to environmental changes are known to be related to modifications in membrane lipids. This work
provides metabolic and compositional evidence that Trypanosoma cruzi epimastigotes are able to synthesize and desaturate fatty acids, to
incorporate them into their lipids, and to modify this incorporation when carbamoylcholine is present in the medium. The fatty acids formed
from [2-'*Clacetate in the period from 2 to 9 days were mostly (70%) incorporated in phospholipids, the remainder 30% being recovered in
neutral lipids, such as triacylglycerols (TAG) and diacylglycerols (DAG). The main fatty acids formed from [2-'*CJacetate were saturates
(16:0, 18:0), monoenes (16:1, 18:1) and dienes (mostly 18:2). The ratios between labelled unsaturated and saturated fatty acids increased
continuously with growth, consistent with a precursor—product relationship between the main fatty acids, and with the occurrence in 7. cruzi
of A’- and A'*-desaturases. From days 2 to 5, ['*C]18:2 was the main fatty acid produced. Accordingly, the fatty acid profiles showed a
significant increase in the percentage of 18:2 in all lipids in the period under study, especially in the first 2 to 5 days. In the presence of
carbamoylcholine, the labelling of DAG and TAG with ['*C]18:2 augmented. The results indicate that 7cruzi is able to synthesize the main

types of fatty acids required to form its membrane lipids, and to exchange them actively in response to environmental stimuli.

© 2005 Elsevier B.V. All rights reserved.

1. Introduction

Since unicellular organisms as protozoan parasites are
frequently exposed to unpredictable changes in their
environment, they must display a multiplicity of biochem-
ical mechanisms in order to survive [1,2]. Among these,
many physiological and cellular responses to environ-
mental changes occur concurrently with modifications in
membrane lipids. For example, the capacity of Histo-
plasma capsulatum to undergo a stress response is
determined by the saturated/unsaturated fatty acid ratio in
the lipid of their membranes [3]. In both, Trypanosoma
brucei [4] and Dictyostelium discoideum [5], calcium entry

* Corresponding author. Tel./fax: +54 358 4676232.
E-mail address: mgarcia@exa.unrc.edu.ar (M. Garcia de Lema).

1388-1981/$ - see front matter © 2005 Elsevier B.V. All rights reserved.
doi:10.1016/j.bbalip.2005.06.004

is regulated by unsaturated fatty acids and phospholipase
A, activity.

Trypanosoma cruzi, a flagellated protozoan that is the
agent of Chagas’ disease, has a life cycle that includes a
stage in the gut of a blood-sucking reduviid host insect,
where epimastigote forms are able to differentiate into
metacyclic trypomastigotes, the forms that are eventually
able to infect mammalian hosts. During their transit through
the host gut, 7. cruzi epimastigotes face an environment
with variable temperature, osmolality, pH, and availability
of nutrients [6]. Similarly, during growth in culture medium
T cruzi must cope with an osmolality increase between
days 2 and 9, a pH decrease between days 2 and 5 and a
pH increase between days 5 and 9 [7]. Previous work from
our laboratory suggests that some of these changes,
particularly the increase in the osmolality of the medium,
may be a factor promoting the differentiation of epimas-
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tigotes to trypomastigotes (Santander V. et al, unpublished
observations).

Furthermore, we demonstrated that epimastigotes of 7.
cruzi are able to incorporate [1-'*Clacetate into fatty acids
of total lipids and different lipid fractions [8,9]. This
organism is also able to cope with some environmental
changes by altering the fatty acids of some of their lipids.
For example, when the concentration of fetal bovine serum
(FBS) in the culture medium was reduced from 10% to 5%,
the percentage of linoleic acid (18:2) in phosphoinositides
decreased while that of palmitic and palmitoleic acid
increased [10]. Changes in 7. cruzi lipid composition occur
during aging and in response to temperature variations
[11,12]. Metabolic changes occurring in the parasite after
cholinergic stimulation have been reported. 7. cruzi is able
to respond to cholinergic stimulation inducing significant
changes in the inositol cycle and calcium signaling [13—15]
and is also able to bind nicotinic ligands and carbamoylcho-
line [16] from the medium. A question raised by all these
findings was how charbamoylcholine could affect the fatty
acids of T. cruzi lipids.

By using [2-'*Clacetate, in the present work we
followed the labeling of the fatty acids acyl moieties of
lipids in 7. cruzi epimastigotes cultured under control and
stimulated conditions. The results show that the parasite is
able to perform an active synthesis of saturated, mono-
unsaturated, and diunsaturated fatty acids, which are effi-
ciently incorporated into phospholipids (PL) and neutral
lipids (NL). 18:2, the major polyunsaturated component
formed, varies during parasite growth in culture in a way
that is consistent with the modifications observed with the
fatty acids formed with '*C-acetate as precursor. The mus-
carinic agonist evokes changes in the labelling of 18:2 of
DAG and TAG.

2. Materials and methods
2.1. Organism and growth conditions

The Tulahuen strain of Trypanosoma cruzi was used in
this study. The epimastigote forms were grown at 28 °C in a
modified Warren medium as described by [17]. Ten percent
of FBS and 1,000,000 U of penicillin per 4x 107 parasites or
cells/ml were used. After growth, the weight of the
harvested cells and the number of the mobile cells per ml
of culture medium were measured.

2.2. Incorporation of labelled acetate

Previously sterilized [2-'*CJacetate, sodium salt (43
mCi/mmol), New England Nuclear, was added to the media
(0.4 puCi/ml). The growth was allowed to proceed for 2, 5,
and 9 days at 28 °C. Cells were harvested at the indicated
times by centrifugation at 6000xg for 10 min and washed
three times with KRT buffer, as previously described

[17]. The same procedures and conditions were used for
unlabelled samples.

2.3. Stimulation conditions

In order to determine the effects of carbamoylcholine,
three bottles incubated with [2-'*Clacetate at the time of
inoculation were used. One of them, with no additions, was
used as control, the second one was incubated in the
presence of carbamoylcholine (2x 10> M) and the third one
contained carbamoylcholine (2x107> M) plus atropine
(1x0~* M). Solutions of the above mentioned drugs were
sterilized in autoclave for 10 min at 1 atm before being
added to the media.

2.4. Lipid extraction

Total lipids were extracted from the washed parasites
according to the acidified extraction procedure of Bligh and
Dyer [18], 0.1 M KCI in 50% methanol was added to obtain
a lower chloroform phase and an upper phase. The lower
phase, containing the lipids, was washed once with the KCl
solution, dried under N, and dissolved in a suitable volume
of chloroform/methanol 2:1 (v/v).

2.5. Processing of radioactive samples

2.5.1. Separation and analysis of phospholipids and neutral
lipids

Aliquots of the total lipid extracts were subjected to thin-
layer chromatography to separate the total phospholipid frac-
tion from the neutral lipids, using hexane/ethyl ether/acetic
acid 80:20:1 (v/v/v) as solvent. After TLC, the lipids were
located by exposing the plates to iodine vapours when
destined to radioactivity analysis or by exposing the plates to
UV light after spraying them with 2,7 dichlorofluoresce in
methanol when destined to further analysis of fatty acids.

2.5.2. Separation and analysis of labelled fatty acids from
lipids

Fatty acid methyl esters (FAME) were prepared from the
lipid fractions separated by TLC with 10% BF3 in methanol
[19]. The labelled FAME were resolved according to their
number of double bonds on TLC plates of silica gel G
impregnated with AgNO; (4%, w/w) using toluene as
solvent. The FAME bands were located under UV light after
spraying the plates with dichlorofluorescein, eluted [20] and
taken to dryness in counting vials. Radioactivity was
measured in a liquid scintillation counter (Beckman LS
60001 C).

2.6. Processing of non radioactive samples
2.6.1. Separation of neutral lipids and phospholipids

Aliquots of the extracts were taken for the determination
of total lipid phosphorus [21] and for the separation of lipid
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classes for fatty acid analysis. Neutral lipids were resolved
from PL using the TLC procedure just described for labelled
samples. Phospholipids were subjected to TLC [22] to
separate the choline and ethanolamine glycerophospho-
lipids. All lipids were eluted from the silica support with
chloroform/methanol/acetic acid/water 50:39:1:10 (v/v/v/v)
[23].

2.6.2. Analysis of lipid fatty acids

Aliquots of lipid extracts (total lipid), as well as some of
the lipid classes separated by TLC, were taken to dryness
and subjected to methanolysis as described for labelled
samples in order to prepare FAME by means of BF; in
methanol. After adding N, the tubes were closed and placed
overnight at 45 °C. The resulting FAME were purified by
TLC using hexane/diethyl ether 95:5 (v/v), on plates of
silica gel G that had been previously washed with methanol/
diethyl ether 75:25 (v/v). FAME were recovered from the
silica support by agitation with water/methanol/hexane 1:1:1
(v/v/v), followed by centrifugation, repeating the hexane
extraction 3 times. Fatty acid analysis was performed using
a Varian 3700 gas chromatograph equipped with two (2
mx2 mm) glass columns packed with 15% SP 2330 on
Chromosorb WAW 100/120 (Supelco Inc., Bellefonte, PA)
and two flame ionization detectors. The column oven
temperature was programmed from 155 °C to 230 °C at a
rate of 5 °C/min. Injector and detector temperatures were
220 °C and 230 °C, respectively; the carrier gas was N,
(30 ml/min).

2.7. Materials

All solvents were of analytical or HPLC grade. Lipid
standards were obtained from Sigma Chemical Co. The
culture medium used was from Merck or from Difco. Fetal
bovine serum was from Natocor (Argentina).

3. Results
3.1. Incorporation of [2-"*C Jacetate in T. cruzi lipids

Fig. 1 shows that the incorporation of [2-'*C]acetate into
the total lipid of 7 cruzi increased continuously throughout
the incubation interval studied. The precursor was incorpo-
rated mostly (60—70%) into phospholipids (PL), the rest
being recovered in the neutral lipid (NL) fraction. Most of
the radioactivity incorporated was in fatty acids esterified to
lipids. Among the components of the NL fraction, those
most actively labelled were the free sterols (FS), while an
important proportion of label was also present in steryl
esters (SE). The incorporation of [2-'*Clacetate into PL and
FS markedly augmented with growth between days 2 and 5.
The labelling of DAG, TAG and free fatty acids (FFA)
tended to increase in the last stage studied (day 9). The total
amount of label in lipids increased nearly twice (an average
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Fig. 1. Incorporation of [2-'*C]acetate into lipids during growth of 7. cruzi
epimastigote forms. The parasites were incubated with [2-'*Clacetate (0.4
Ci ml™', added at inoculation time) and harvested after the indicated days.
Lipids were extracted and separated by TLC. Radioactivity was measured
by Liquid Scintillation. Results are expressed as dpmx103/g of wet
weight. Values represent means =S.E.M. of three independent experiments.
PL; phospholipids, DAG: diacylglycerols, TAG: triacylglycerols, FS: free
sterols, FFA: free fatty acids, ME: methyl esters, SE: sterol esters.

of 85%) in the 5—9 day period, even though the distribution
of label among lipids did not change significantly (data not
shown).

3.2. Labelling of lipid fatty acids with [2-%C] acetate

Fig. 2 depicts the incorporation of [2-'*C]acetate into the
fatty acids of DAG, TAG and PL of T. cruzi epimastigotes
during the 2—9 days growth period studied. In the three
lipids examined, there were significant changes with growth
time in the distribution of the label among saturated,
monounsaturated and dienoic fatty acids, especially between
days 2 and 5, but in all of them the labelled dienes
predominated at day 9.

In DAG (Fig. 2A and B), monoenes predominated at day
2 while at day 5 diunsaturated fatty acids became more
important and they were the major fatty acids at day 9. In
TAG (Fig. 2C and D), monoenes predominated at day 2,
dienes at day 5 and saturated fatty acids at day 9. In the
major PL fraction (Fig. 2E and F), the saturates were the
main fatty acids present at day 2, their percentage
decreasing with time due to a several fold increase in the
proportion of mono and diunsaturated fatty acids.

Although to different extents, the ratio between diunsa-
turaded and monounsaturated fatty acids in the tested period
increased in all three lipids: DAG (0.3-2.1), TAG (0.7 to
1.1), and PL (0.5-3.1).

3.3. Effect of carbamoylcholine on the incorporation of
[2-C"?Jacetate in fatty acids of specific lipids

The effects of carbamoylcholine on the labelling of the
fatty acids of DAG and TAG are presented in Fig. 3. While
the total radioactivity incorporated into total NL and PL was
not significantly altered (data not shown), the presence of
the agonist resulted in a significant increase in the
percentage of diunsaturated fatty acids incorporated into
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Fig. 2. Incorporation of [2-'*Clacetate in fatty acids of T. cruzi lipids. After the indicated days in culture, lipids were extracted from epimastigotes and separated
by TLC. Fatty acid methyl esters were prepared from DAG (A and B), TAG (C and D) and PL (E and F) and separated according to unsaturation degree by
using TLC plates impregnated with 4% AgNO;. Results are expressed as percentage of the total radioactivity incorporated in each of the fatty acid fractions of
each lipid (upper panels) and as dpmx 10~%/g of wet weight (lower panels). Values represent the means+S.E.M. of three independent experiments.

DAG (Fig. 3A) (62% higher than that of controls) and
surprisingly, also in TAG (Fig. 3B) (42% higher).

3.4. Changes in lipid and fatty acid composition associated
with growth

Consistent with the results from ['*CJacetate labelling,
the most significant change associated with epimastigote
growth was a sustained increase in the total amount of
lipids, particularly of PL. There was a significant increase
with time in the content of PL, FS, SE, TG and ME per
gram of wet weight between days 2 and 5. In the period
between days 5 and 9, the rate of PL and FS accumulation
decreased, whereas that of TAG and SE did not. This
produced a relative increase in the percentage of the latter
lipids at day 9 (Table 1).

In all lipids examined, but especially in the major PL
classes, there was a sustained increase in the content of the
main unsaturated fatty acids, 18:1 and 18:2 with growth
(Table 2). The total unsaturated to total saturated fatty acid
ratio tended to increase in all lipids examined throughout the
incubation period. It is remarkable that PC showed higher

percentages of 22:6n—3, 20:4n—6 and 22:5n—6 at day 2
than at days 5 and 9. These fatty acids, probably derived
from FBS included in the incubation medium, became
minor components as the parasite was able to synthesize its
own lipids. Taking into account their amount (45—-50% of
the PL), the choline glycerophospholipids (CGP) were the
components showing the largest and most rapid increase in
18:2.

The fatty acids of DAG and TAG also showed
proportions and modifications in their fatty acids with time
that were consistent with their labelling with ['*CJacetate. In
both, the proportion of monoenoic and saturated fatty acids
was much larger than the dienoic fatty acids at day 2.
Dienoic fatty acid increased at day 5 in DAG and at day 9 in
TAG.

4. Discussion
The present results show that the generation of linoleic

acid-containing lipids is concomitant with 7. cruzi growth.
Metabolic and compositional data coincide in showing that
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Fig. 3. Effects of carbamoylcholine on the incorporation of [2-'“Clacetate
into fatty acids of 7. cruzi DAG and TAG. Parasites were incubated for 5
days with [2-'*CJacetate (0.4 Ci ml™') in the presence or absence of
carbamoylcholine (2x 107> M, added from inoculation time). Lipids were
extracted and separated by TLC. Fatty acids methyl esters of DAG (A) and
TAG (B) were prepared and separated on TLC plates containing AgNOs5.
Results are expressed as dpmx10~>/g of wet weight and represent the
means+S.E.M. of three independent experiments *P <0.05.

fatty acids are not only synthesized de novo, but also
actively desaturated in epimastigotes in culture. In agree-
ment with previous results [8,9], we show that epimastigote
forms of T. cruzi are able to incorporate ['*CJacetate into
fatty acids that are mostly incorporated as acyl groups of PL.
Both the synthesis of fatty acids and their esterification into
lipids were most active in the logarithmic phase of growth
(2—5 days), the rate of both processes slowing down during
the stationary phase (5—9 days).

The time course of the production of saturated, mono-
enoic and dienoic fatty acid production, and the changes in
their ratios, are consistent with the interpretation that
palmitic and stearic acids are synthesized from acetate by
fatty acid synthase (FAS) and then they serve as substrates
for at least two desaturases [9,24,25]. Monounsaturated
fatty acids are indeed produced from [1-'*C]palmitic and
[1-"*C]stearic acids by a microsomal fraction isolated from
the parasite after 5 days in culture [25]. Thus, the products
of FAS could be substrates for a A? desaturase, and at least
one of their products, 18:1, could in turn be the substrate
for a second desaturase, identified as A'? desaturase [26] to
produce 18:2. The synthesis of this major fatty acid
requires 18:1 to be available, the present results indicating
that both desaturases were more actively expressed at day 5
than at day 2 in culture. Therefore, variations in the ratio
between linoleic and oleic acids are likely to play a major
role in the response of the parasite to environmental
conditions.

The time-course of the labelling of saturated, monoenoic,
and dienoic fatty acids of TAG and PL suggests that part of
the fatty acids synthesized early and stored in TAG could in
part have been transferred to PL. Besides providing fatty
acids as energetic fuels, one of the functions of TAG could
be to serve as a reservoir of polyunsaturated fatty acids,
providing them to PL when required to sustain the active
biosynthesis of membrane PL that is associated with 7. cruzi
development in culture. The possible relationship between
PL and TAG through fatty acids is strengthened by the
observation [11] that in the stationary phase of growth when
the rate of PL biosynthesis decreased, TAG started to
accumulate. Moreover, the present observation that the
proportion of TAG carrying ['*C]18:2 is increased by
carbamoylcholine supports the idea that this lipid class
could have a more dynamic involvement in cellular
processes than it is usually thought. In relation to this,
Lerique et al. [27] proposed that a small proportion of the
total TAG of cells could be involved in physiological and
pharmacological modifications, and even in cell trans-
formation and metastatic processes.

Table 1

Lipids of Trypanosoma cruzi epimastigotes during growth in culture

Time (days) mg lipid/g wet wt % pmol/g wet wt mw*
2 5 9 2 5 9 2 5 9

Steryl esters 0.4 2.0 2.1 11.2 11.7 13.4 0.6 3.1 32 643

Methyl esters 0.1 0.5 0.8 2.1 3.1 53 0.3 1.8 2.7 297

Triacylglycerols 0.1 0.2 0.7 22 1.4 4.9 0.1 0.3 0.8 890

Free fatty acids 0.3 0.4 0.3 7.8 24 2.0 1.0 1.5 1.1 283

Diacylglycerols 0.1 0.4 0.3 1.5 2.1 1.9 0.1 0.6 0.5 601

Free sterols 0.3 1.6 0.7 7.0 9.5 44 0.7 4.6 1.9 360

Phospholipids (PL) 2.5 12.1 10.4 68.3 69.8 68.1 33 15.6 13.4 775

Totals 3.6 17.3 15.3 100 100 100 5.8 27.1 23.4

T. cruzi epimastigotes were harvested after the specified periods in culture and lipid extracts were prepared. Days 2, 5 and 9 correspond to lag, logarithmic and
stationary stages, respectively. Lipid classes were resolved by TLC and quantified as described in Materials and methods. Results are from one experiment,

representative of three.
? Average molecular weights used for estimating the umol/g of each lipid.
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Table 2

Fatty acid composition of lipid classes from epimastigotes of Tirypanosoma cruzi at different growth periods

Time (days)

Steryl esters Triacylglycerols Diacylglycerols Ethanolamine Choline Total lipids
glycerophospholipids  glycerophospholipids
2 5 9 2 5 9 2 5 9 2 5 9 2 5 9 2 5 9

14:0 3.4 0.8 1.0 1.6 1.7 0.4 1.0 0.3
15:0 2.1 1.0 1.0 0.4 0.6 0.2 0.3 0.2
16:0 299 285 260 271 241 145 213 108
16:1 159 100 11.0 7.4 6.9 4.4 7.7 3.1
17:0 1.3 0.4 0.4 1.7 1.0 0.5 1.3 0.4
17:1 0.8 0.3 0.4 1.4 0.8 0.6 1.2 0.7
18:0 9.6 2.0 25 165 128 9.8 150 129
18:1 21.3 307 278 215 246 239 250 190
18:2 8.6 120 174 146 21.6 41.0 214 39.1
18:3n-3 0.2 0.2 0.3 0.8 0.7 0.6 0.7 0.6
20:3n-6 0.3 1.2 1.1 0.8 0.3 0.3 0.3 0.5
20:4n-6 1.9 9.3 79 2.7 0.8 0.5 1.5 0.3
22:4n-6 1.5 0.2 0.2 0.7 0.6 0.3 0.8 1.1
22:5n-6 1.7 0.1 0.2 0.8 0.9 0.5 1.0 43
22:5n-3 = 0.3 0.2 0.4 0.1 0.1 0.2 0.2
22:6n-3 0.1 1.7 1.4 1.1 1.4 0.8 0.1 53
Others” 1.3 1.2 1.3 0.8 0.9 1.6 1.3 1.3
NS/s¢ 1.1 2.1 22 1.1 1.5 29 1.5 3.0

26.0
40.1

0.1 0.5 1.6 0.4 0.7 1.8 0.7 1.3 1.7 0.8
0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1
5.8 183 19.8 143 9.4 10.6 72 154 147 147
2.0 2.3 2.0 1.6 4.9 7.7 3.6 4.7 4.5 33
0.9 1.0 0.3 0.5 0.7 0.2 0.2 0.8 0.2 0.3
1.1 1.0 0.4 0.3 0.1 0.1 0.1 0.1 0.1 0.1
133 12,6 11.1  16.1 6.1 4.1 51 105 8.1 9.6
284 219 331 123 11.8 184 181 162 243
313 405 313 389 569 582 31.0 46.6 407
0.6 0.4 0.5 0.4 0.5 0.5 0.5 0.4 0.5 0.5
0.4 0.6 0.3 0.2 2.4 0.8 0.8 1.1 0.6 0.4
0.2 0.6 0.1 0.1 6.3 0.7 0.4 3.8 1.1 0.9
1.2 0.2 0.1 0.1 0.3 0.1 0.1 0.4 0.3 0.5
3.1 0.3 0.1 0.2 3.4 1.2 1.0 1.9 1.1 0.9
0.1 0.1 - - 0.2 0.1 0.2 0.1 0.1 0.1
4.3 0.7 0.2 03 103 2.5 2.1 6.4 2.1 1.5
0.7 1.5 1.1 0.9 3.5 1.0 1.2 4.0 1.9 1.4
39 2.0 2.0 22 4.8 5.0 6.4 25 3.0 2.9

T. cruzi epimastigotes grown for the specified times were harvested and lipids were extracted. The fatty acids of lipid classes resolved by TLC were converted
to methyl esters and analyzed by GC. The figures represent the results of one representative of three experiments, expressed as wt.%.

# Percentage values lower than 0.05% are not depicted.
b Others: Sum of all fatty acids not shown in this table.

¢ NS/S: Ratio between the sum of unsaturated and the sum of saturated fatty acids.

The present results also show that the proportion of DAG
containing ['*C]18:2 increased due to carbamoylcholine
stimulation. This increase may result from: (1) the release of
labelled DAG from lipids formed more actively under the
effect of the agonist, (2) the stimulation of PL biosynthesis
by the agonist, accelerating the formation of DAG, or (3) the
reduced utilization of labelled DAG in the formation of
other lipids, like PC or TAG. However, the latter can be
ruled out in view of the fact that TAG as DAG was more
actively labelled in the presence than in the absence of
carbamoylcholine. We favour the first possibility since
carbamoylcholine has been shown to stimulate the forma-
tion of polyphosphoinositides and phosphatidic acid from
[*P] Pi in T. cruzi [14], as well as the release of inositol
phosphates from these lipids [14,15], through the stimula-
tion of a PIP,-specific phospholipase C. This phospholipase
could be responsible for the generation of the ['*C]18:2
containing DAG observed in this work. DAG might act as
an effective activator of PKC in 7. cruzi [28], as is the case
in mammalian cells. The unsaturation of the fatty acids
bound to DAG is an important factor in determining the
potency of the latter as PKC activators [29]. In previous
work, it was shown that the polyphosphoinositides of T
cruzi epimastigotes become richer in 18:2 when the culture
medium is supplemented with 10% of fetal bovine serum
[10]. Interestingly, when the FBS concentration was lower
than 10%, the proportion of 18:2 in the parasite phosphoi-
nositides was lower and the usual response to carbamoyl-
choline (increased labelling of PPI and PA) was not
observed. Even when these phospholipids were not meas-

ured in the present work, it is likely that ['*C]18:2 was as
actively incorporated into polyphosphoinositides as it was
into the major PL.

Since arachidonic acid (20:4) is not a major component
of T. cruzi lipids, and since 18:2 not only becomes the major
fatty acid of lipids with development but is also a fatty acid
increased in DAG by carbamoylcholine, our results support
the possibility that in 7. cruzi 18:2 could play an equivalent
role to that played by 20:4 in the signalling processes of
mammalian cells.

Experiments are in progress in our laboratory in order to
characterize 7. cruzi desaturases and their prospective
modulators. The fact that successful development of T
cruzi requires the synthesis of unsaturated fatty acids like
18:2 turns the parasite’s desaturases into promising targets
for chemotherapeutic drugs.
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