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Abstract

The limited availability of effective and low toxic drugs against diseases such as the South
American Tripanosomiasis (Chagas disease) and diseases caused by dengue and yellow fever vi-
ruses have encouraged the research for new products on plant extracts. This study presents
evidences of the biological effect of extracts from Pera glabrata (Schott) (Pg) and Pera disti-
cophyllia (Pg) when inhibiting both Trypanosoma cruzi (T. cruzi), and viruses (dengue and yellow
fever) replications. Pg and Pd (1.56-50 ug/mL) reduced epimastigote form of T cruzi replication
from 40% to 100% when the growth was monitored by turbidiometry at 545nm. Vero cells were
infected and incubated with extracts (50 and 25 ug/mlL). Four days later, cells were stained with
Wright-Giemsa and the number of amastigotes was calculated. Only Pg showed a strong inhibi-
tion of amastigote replication (90.8%). The antiviral activity of these compounds was determi-
ned by lithic plaque reduction. In the case of dengue virus, Pg ethanolic (80%) and aqueous
(63%) extracts inhibited the virus replication while Pd inhibited it 100%, the same results were
obtained with Pg (25 ug/mL) ethanolic extract on yellow fever replication Our data show that ex-
tracts from Pg and Pd are able to inhibit T cruzi, dengue and yellow virus replications.
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Extractos de Pera glabrata (Schott) y Pera
distichophylla con actividad antiparasitaria y antiviral

Resumen

La escasa disponibilidad de drogas eficientes y de baja toxicidad contra enfermedades
como la tripanosomiasis americana (enfermedad de Chagas) y las producidas por los virus den-
guey fiebre amarilla han impulsado la busqueda de nuevos productos en extractos plantas. En
este trabajo presentamos evidencias del efecto biologico de los extractos de Pera glabrata
(Schott) (Pg) y Pera distichophylla (Pd) al inhibir la replicaciéon tanto del Trypanosoma cruzi (T.
cruzi) como de los virus (fiebre amarilla y del dengue). P g y Pd (1.56-50 ug/mL) redujeron de un
40 a 100% la replicacion de la forma epimastigote del T. cruzi cuando el crecimiento fue monito-
reado por turbidiometria a 545 nm. Células Vero fueron infectadas e incubadas con los extrac-
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tos (50-25 ug/mlL). Después de cuatro dias las células fueron tefiidas con Wright-Giemsa y el
numero de amastigotes fue determinado. Solo Pg mostr6 una fuerte inhibicioén de la replicacion
de los amastigotes (90,8%). La actividad antiviral de estos compuestos fue determinada por re-
duccion de placas liticas En el caso de Virus del dengue, el extracto etanolico (80%) y el acuoso
(63%) de Pg, inhiben la replicacion, mientras que Pd, la inhibe en un 100 %. Similares. Resulta-
dos fueron obtenidos con el extracto etanolico de Pg (25 ug/mL) sobre la replicacion del virus de
la fiebre amarilla. Nuestros datos demuestran que los extractos de Pgy Pd son capaces de inhi-
bir la replicacion del T. cruziy de los virus dengue y fiebre amarilla.

Palabras clave: Flavivirus; Pera glabrata; Pera distichophylla; Tripanosoma cruzi.

Introduction

Chagas disease is a public health prob-
lem in many Latin American countries. It is
treated with drugs that often present severe
side effects (1) and are usually effective dur-
ing the acute phase of the disease but not in
the chronic phase (2). In many cases the
drugs employed for treatment are toxic,
marginally effective and are compromised
by the development of resistance (3).

The genus flavivirus comprises over 70
viruses, many of which are associated with
human diseases. The mosquito-borne such
as dengue, yellow fever and West Nile are vi-
ruses especially important for public health
(4). Despite the major clinical impact of den-
gue and yellow fever viruses, there is not yet
a drug available for chemoprophylaxis or
chemotherapy against diseases produced
by these viruses (5).

Plant extracts provide unlimited op-
portunities for a new drug leads because of
the unmatched availability of chemical di-
versity. Species from the Euphorbiaceae
family have been studied for their efficacy
against some parasites and viruses (6, 7).
There are 30 known species of this genus,
nine of them can be found in Venezuela (8),
including Pera glabrata (Schott) and Pera
distichophylla. A member of this family, Pera
benensis, is used as a treatment of cutane-
ous leishmaniasis, by Bolivian Indians (8).
Quinones have been the most common com-
pound encountered for the biological activ-
ity of this genus (9, 10).

Researching for a novel lead com-
pounds against infectious pathogens as the
parasite T. cruzi, and viruses belonging to
the Flaviviridae family, we have tested the ef-
fect of Pera glabrata and disticophylla ex-
tracts on their replication.

Experimental Part

Plant material

Leaves of Pera glabrata were collected
in the Henry Pittier National Park in Mara-
cay, Estado Aragua, Venezuela and identi-
fied by Dr. Baltazar Trujillo Figueroa. A
voucher specimen (number 309759) was de-
posited in the herbarium of the Facultad de
Agronomia, Universidad Central de Vene-
zuela, Maracay, Estado Aragua. Leaves of
Pera distichophylla were identified and col-
lected by Prof. Anibal Castillo. A voucher
specimen (number 6836) was deposited in
the national herbarium at the Caracas Bo-
tanic Garden, Caracas, Venezuela.

Extraction and isolation

Powdered dried leaves of Pera glabrata
(695.0 gr.) and Pera distichophylla (788.0 gr.)
were defatted in a Soxhlet apparatus with
n-hexane and then extracted with MeOH for
three days. This extract was partitioned with
BuOH/H,O (1:1) yielding for Pera glabrata
Ec (2.3 gr., alcoholic extract) and Ea (3.0 gr.,
aqueous extract) and from Pera disticho-
phylla Ec. (5,11 gr. alcoholic extract) and Ea
(3.0 gr., aqueous extract). Stock solutions (1
mg/mlL) for biological assays were prepared
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by dissolving each extract in Dimethylsul-
phoxide (0.5%). The final concentration of
DMSO was not toxico to the Vero cells (data
not shown).

Trypanocidal activity

Venezuelan strain EP (Elpidio Padroén)
was used to determine the effect of the ex-
tracts on the growth iof T. cruzi epimastigo-
tas. It was cultured in liver infusion tryptose
(LIT) medium supplemented with 10% of
heat-inactivated fetal calf serum and seeded
in 96 wells plates, at 1 x 10° protozoa/200 L.
The different extract concentrations (1.56-
50 ug/mlL) were prepared and added to the
wells after the parasite seeding. Ketocona-
zole (11) was used as a reference drug at the
same concentration of the extracts to be
tested. The optical density was measured at
0, 48, 96, and 144 hours at 545 nm. The as-
says were carried out in triplicate and the in-
hibition of parasite growth was calculated
according to the expression reported previ-
ously (12).

Extract effect on amastigote replication

Vero cells were infected with T. cruzi
strain Y stock and subcultured every 4 days.
Trypomastigotes, the infective form of T
cruzi, were collected and centrifuged at 800g
for 10 min at 4°C to remove host cells and
debris, the resulting supernatant was then
centrifuged at 1500g for 10 min. at 4°C and
the pellet containing the trypomastigotes
was washed three times with Eagles Essen-
tial Medium (MEM). The purified trypomas-
tigotes were counted in a Neubauer hemacy-
tometer. Vero cells (2x10°cell/ml) were
seeded in BELLCO Chamberslides; after
24h of incubation they were infected with 3 x
10° trypomastigotes in the presence of the
extracts (50-25 ug/mlL). Four days later, the
slides were processed and stained with
Wright-Giemsa. The percentage of infected
cells and the average number of amastigotes
per infected cell were determined micro-
scopically. Two hundred cells were analyzed
in each cell culture spot (13). The percentage

of infection was determined as follows: %
Protection= A-B/A X100, where A is the
number of infected cell and B the number of
infected cell treated and the percentage of
amastigote reduction was calculated as fol-
lows: % amastigote reduction: C-D/C x 100.
Being C the average number of amastigotes
in infection control and D de average
number of amastigotes in treated cell (14).

Antiviral Activity

Extract effect over the replication of den-
gue 2 (New Guinea strain obtained from the
Center for Disease Control, USA) and yellow
fever, viruses (vaccine strain, gift from Dr. Li-
prandi) on mammalian cells was carried out
by a plaque reduction assay (14). Vero cells a
final concentration of 2,5 x 10° cell/ml were
seeded in 24 wells plate. The infections were
done in the presence or absence of extract (25
ug/mlL) with a MOI of 0,2 pfu. Plaques were
counted four or five days after infection with
yellow fever or dengue virus, respectively. All
experiments were performed in triplicate
with viral and cells controls, and each experi-
ment was reproduced a minimum of three
times. The antiviral activity of the compounds
was determined by the plaque reduction as
follows: % PR= (Viral Control-Treated Cells)/
Viral Control x100) (15).

Data analysis: Statistical studies were
carried out using GraphPad InStat 4.0
(GraphPad Software San Diego California
U.S.A. http://www.graphpad.com

Results and Discussion

The extract of Pg and Pd showed a signifi-
cant activity on epimastigote forms of T. cruzi, be-
ing able to reduce the parasite replication from 40
to 100% in the concentration range used, this
inhibition is higher than the one obtained with
Ketoconazole (Figura 1), which has been repor-
ted to display a potent anti T. cruzi effect and
drastically reduce the infection rate!l. Based on
these results we evaluated the effect of this ex-
tract on Vero cells and amastigotes replication.
Both extracts were not cytotoxic when screened
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Table 1
Effect of Pera glabrata and Pera distichophylla extracts on Trypanosoma cruzi infection on Vero cells

Extract Concentrations

ug/mL

% Infection

Control

N° Amastigotes/ cell
number

Extracts Control Extracts

Pera glabrata 50

25 10.25

Pera distichophylia 50

1.6 0.58+0.16 0.053+0.02*
3.8 0.74+0.15 0.15+0.04*
5.3 0.39+0.11 0.30+0.8

Mean + SD * Significantly different from control (p<0.05).

on the Vero cell line, using a colorimetric method
with MTT [3-(4,5-dimethylthiazol-2-yl) 2,5-
diphenyl-tetrazolium bromide] (16), after 24 h
and 5 days of incubation with 50 pg/mL (data no
shown). Pg is able to inhibit the infection of Vero
cells by trypanomastigotes on 63% and 84 % at 25
and 50 pg/mlL, respectively (Table 1). Also Pg
extract (50 pg/mL) showed a significant and
strong inhibition on amastigote replication, re-
ducing up to 90.8% the number of amastigotes
per cell. Pd did not have any effect on infection
rate or amastigotes replication (Table 1). The an-
tiparasite activity of Pg has not been limited to
any active portion tested until now, it could be
that this extract exerts its anti T. cruzi effect by co-
operation of different active fractions, as it has
been repotted for other plant extracts (17).

Therapy against T. cruziis not satisfac-
tory. The treatment is only effective during
the acute phase of the disease in some pa-
tients but not in all of them. In addition, the
drug used has severe side effects and drug
resistance may develop (18). One approach
to search for a more effective and safe drug
against T. cruzi has been the use of plants
(10, 3, 19, 20), algae extract (19) and their
components (10, 20). In the present study
we demonstrated a strong inhibitory effect
of both extracts against epimastigote repli-
cation (Figura 1). The fact that Pg extracts
was able to reduce the number of amas-
tigotes (Table 2), implying an intracellular
growth reduction, together with inhibition
on epimastigote replication (vector infective
form), indicating the presence in the Pg ex-

100 -

75

50 -

% growth inhibition

25

1,56 3,13 6,25 125 25 50

Extract Concentrations (ug/mL)

Figura 1. Growth Inhibition of T. cruzi. epimas-
tigotes form: Parasites Pg (W), Pd (),
Ketoconazol (4). Data represent the
mean of three independent experi-
ments.

tract of compounds with strong inhibitory
activity on T. cruzi replication, that may in-
hibit the parasite entrance to the cell and
/or decrease in the transformation from try-
pomastigotes to amastigote. Recently, in
screening of Brazilian plants, Pera glabrata
did not shown anti-bacterial or anti-fugal
effect (19). Anti-protozoa activity has been
reported for other members of the Euphor-
biaceae family (10). But this is the first re-
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Table 2
Inhibition of flavivirus replication by alcoholic
and aqueous extracts

% of Inhibition

Exctracts Dengue-2  Yellow fever
25ug/mL virus virus

Pg (Ec) 80 100

Pg (Ea) 62.5 NT

Pd (Ec) 100 NT

NT no tested, Pg: Pera glabrata Pd: Pera disticophyllia Ec:
alcoholic extract, Ea: aqueous extract.

port of anti-trypanosome activity by Pera
glabrata extract.

As part of our research on plant me-
tabolites as antiviral agents we tested the
different extracts of Pg and Pd (aqueous and
alcoholic) against yellow fever and dengue
viruses replication. Pg ethanolic and aque-
ous extracts inhibited dengue virus replica-
tion; however, the alcoholic extract was
more effective, reducing plaque formation
by 80% (Table 2). Pd and Pg inhibited plaque
formation by 100% of dengue and yellow fe-
ver viruses respectively (Table 2). Our find-
ings open the possibility of isolating and
identifying compounds of plants origin that
could be potential drugs against T cruzi,
dengue and yellow fever viruses.

Conclusion

The alcoholic extracts from Pg and Pd
were able to inhibit the replication of the epi-
mastigote form of T. cruzi. In addition, Pg
showed a significant effect on amastigote
replication. The alcoholic extracts were more
effective againts the virus replication (dengue
and yellow fever) than aqueosus one. Of the
two alcoholic extracts used in the present
studied, Pg shows a significant inhibitory ef-
fect in species pathogen as diverse as T. cruzi
and viruses like dengue and Yellow fever.
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