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Abs tract
The li mi ted avai la bi lity of effec ti ve and low to xic drugs against di sea ses such as the South

Ame ri can Tri pa no so mia sis (Cha gas di sea se) and di sea ses cau sed by den gue and ye llow fe ver vi -
ru ses have en cou ra ged the re search for new pro ducts on plant ex tracts. This study pre sents
evi den ces of the bio lo gi cal effect of ex tracts from Pera gla bra ta (Schott) (Pg) and Pera dis ti -
cophyllia (Pg) when inhi bi ting both Trypa no so ma cruzi (T. cruzi), and vi ru ses (den gue and ye llow
fe ver) re pli ca tions. Pg and Pd (1.56- 50 µg/mL) re du ced epi mas ti go te form of T cruzi re pli ca tion
from 40% to 100% when the growth was mo ni to red by tur bi dio me try at 545nm. Vero cells were
in fec ted and in cu ba ted with ex tracts (50 and 25 µg/mL). Four days la ter, cells were stai ned with 
Wrigh t- Giemsa and the number of amas ti go tes was cal cu lated. Only Pg showed a strong inhi bi -
tion of amas ti go te re pli ca tion (90.8%). The an ti vi ral ac ti vity of the se com pounds was de ter mi -
ned by lithic pla que re duc tion. In the case of den gue vi rus, Pg etha no lic (80%) and aqueous
(63%) ex tracts inhi bi ted the vi rus re pli ca tion whi le Pd inhi bi ted it 100%, the same re sults were
ob tai ned with Pg (25 µg/mL) etha no lic ex tract on ye llow fe ver re pli ca tion Our data show that ex -
tracts from Pg and Pd are able to inhi bit T cruzi, den gue and ye llow vi rus re pli ca tions.
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Ex tractos de Pera gla bra ta (Schott) y Pera
dis ti chophyl la con ac ti vi dad an ti pa ra si taria y an ti vi ral

Re su men
La es ca sa dis po ni bi li dad de dro gas efi cien tes y de baja to xi ci dad con tra en fer me da des

como la tri pa no so mia sis ame ri ca na (en fer me dad de Cha gas) y las pro du ci das por los vi rus den -
gue y fie bre ama ri lla han im pul sa do la bús que da de nue vos pro duc tos en ex trac tos plan tas. En
este tra ba jo pre sen ta mos evi den cias del efec to bio ló gi co de los ex trac tos de Pera gla bra ta
(Schott) (Pg) y Pera dis ti chophyl la (Pd) al inhi bir la re pli ca ción tan to del Trypa no so ma cruzi (T.
cruzi) como de los vi rus (fie bre ama ri lla y del den gue). P g y Pd (1.56- 50 µg/mL) re du je ron de un
40 a 100% la repli ca ción de la for ma epi mas ti go te del T. cruzi cuan do el cre ci mien to fue mo ni to -
rea do por tur bi dio me tría a 545 nm. Célu las Vero fue ron in fec ta das e in cu ba das con los ex trac -
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tos (50- 25 µg/mL). Des pués de cua tro días las cé lu las fue ron te ñi das con Wrigh t- Giemsa y el
nú me ro de amas ti go tes fue de ter mi na do. Solo Pg mos tró una fuer te in hi bi ción de la re pli ca ción
de los amas ti go tes (90,8%). La ac ti vi dad an ti vi ral de es tos com pues tos fue de ter mi na da por re -
duc ción de pla cas lí ti cas En el caso de Vi rus del den gue, el ex trac to eta no li co (80%) y el acuo so
(63%) de Pg, inhi ben la re pli ca ción, mien tras que Pd, la inhi be en un 100 %. Si mi la res. Re sul ta -
dos fue ron ob te ni dos con el ex trac to eta no li co de Pg (25 µg/mL) so bre la re pli ca ción del vi rus de
la fie bre ama ri lla. Nues tros da tos de mues tran que los ex trac tos de Pg y Pd son ca pa ces de inhi -
bir la re pli ca ción del T. cruzi y de los vi rus den gue y fie bre ama ri lla. 

Pa la bras cla ve: Fla vi vi rus; Pera gla bra ta; Pera dis ti chophyl la; Tri pa no so ma cruzi.

In tro duc tion

Cha gas dis ease is a pub lic health prob -
lem in many Latin Ameri can coun tries. It is
treated with drugs that of ten pres ent se vere
side ef fects (1) and are usu ally ef fec tive dur -
ing the acute phase of the dis ease but not in
the chronic phase (2). In many cases the
drugs em ployed for treat ment are toxic,
mar gin ally ef fec tive and are com pro mised
by the de vel op ment of re sis tance (3).

The ge nus flavivi rus com prises over 70
vi ruses, many of which are as so ci ated with
hu man dis eases. The mosquito- borne such
as den gue, yel low fe ver and West Nile are vi -
ruses es pe cially im por tant for pub lic health
(4). De spite the ma jor clini cal im pact of den -
gue and yel low fe ver vi ruses, there is not yet
a drug avail able for che mo pro phy laxis or
che mo ther apy against dis eases pro duced
by these vi ruses (5).

Plant ex tracts pro vide un lim ited op -
por tu ni ties for a new drug leads be cause of
the un matched avail abil ity of chemi cal di -
ver sity. Spe cies from the Euphor bi aceae
fam ily have been stud ied for their ef fi cacy
against some para sites and vi ruses (6, 7).
There are 30 known spe cies of this ge nus,
nine of them can be found in Vene zuela (8),
in clud ing Pera glabrata (Schott) and Pera
dis ti cho phylla. A mem ber of this fam ily, Pera 
benen sis, is used as a treat ment of cu ta ne -
ous leish ma nia sis, by Bo liv ian In di ans (8).
Qui nones have been the most com mon com -
pound en coun tered for the bio logi cal ac tiv -
ity of this ge nus (9, 10).

Re search ing for a novel lead com -
pounds against in fec tious patho gens as the
para site T. cruzi, and vi ruses be long ing to
the Flaviviri dae fam ily, we have tested the ef -
fect of Pera glabrata and dis ti co phylla ex -
tracts on their rep li ca tion.

Ex pe ri men tal Part

Plant ma te rial

Leaves of Pera glabrata were col lected
in the Henry Pit tier Na tional Park in Ma ra -
cay, Es tado Ara gua, Vene zuela and iden ti -
fied by Dr. Bal tazar Tru jillo Figueroa. A
voucher speci men (number 309759) was de -
pos ited in the her bar ium of the Fac ul tad de
Agro nomía, Uni ver si dad Cen tral de Vene -
zuela, Ma ra cay, Es tado Ara gua. Leaves of
Pera dis ti cho phylla were iden ti fied and col -
lected by Prof. Ani bal Cas ti llo. A voucher
speci men (number 6836) was de pos ited in
the na tional her bar ium at the Ca ra cas Bo -
tanic Gar den, Ca ra cas, Vene zuela. 

Ex trac tion and iso la tion

Pow dered dried leaves of Pera glabrata
(595.0 gr.) and Pera dis ti cho phylla (788.0 gr.) 
were de fat ted in a Soxh let ap pa ra tus with
n-he xane and then ex tracted with MeOH for
three days. This ex tract was par ti tioned with 
BuOH/H2O (1:1) yield ing for Pera glabrata
Ec (2.3 gr., al co holic ex tract) and Ea (3.0 gr.,
aque ous ex tract) and from Pera dis ti cho -
phylla Ec. (5,11 gr. al co holic ex tract) and Ea
(3.0 gr., aque ous ex tract). Stock so lu tions (1
mg/mL) for bio logi cal as says were pre pared
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by dis solv ing each ex tract in Di meth yl sul -
phox ide (0.5%). The fi nal con cen tra tion of
DMSO was not toxico to the Vero cells (data
not shown).

Trypa no ci dal ac ti vity

Vene zue lan strain EP (El pidio Pa drón)
was used to de ter mine the ef fect of the ex -
tracts on the growth iof T. cruzi epi mas tigo -
tas. It was cul tured in liver in fu sion tryp tose
(LIT) me dium sup ple mented with 10% of
heat- inactivated fe tal calf se rum and seeded 
in 96 wells plates, at 1 x 105 pro to zoa/200 L.
The dif fer ent ex tract con cen tra tions (1.56-
 50 µg/mL) were pre pared and added to the
wells af ter the para site seed ing. Ke to cona -
zole (11) was used as a ref er ence drug at the
same con cen tra tion of the ex tracts to be
tested. The op ti cal den sity was meas ured at
0, 48, 96, and 144 hours at 545 nm. The as -
says were car ried out in trip li cate and the in -
hi bi tion of para site growth was cal cu lated
ac cord ing to the ex pres sion re ported pre vi -
ously (12).

Ex tract effect on amas ti go te re pli ca tion

Vero cells were in fected with T. cruzi
strain Y stock and sub cul tured every 4 days. 
Try po mas tigotes, the in fec tive form of T.
cruzi, were col lected and cen tri fuged at 800g 
for 10 min at 4°C to re move host cells and
de bris, the re sult ing su per natant was then
cen tri fuged at 1500g for 10 min. at 4°C and
the pel let con tain ing the try po mas tigotes
was washed three times with Ea gles Es sen -
tial Me dium (MEM). The pu ri fied try po mas -
tigotes were counted in a Neu bauer hema cy -
tome ter. Vero cells (2x104cell/mL) were
seeded in BELLCO Cham berslides; af ter
24h of in cu ba tion they were in fected with 3 x 
105 try po mas tigotes in the pres ence of the
ex tracts (50-25 µg/mL). Four days later, the
slides were proc essed and stained with
Wright- Giemsa. The per cent age of in fected
cells and the av er age number of amas tigotes 
per in fected cell were de ter mined mi cro -
scopi cally. Two hun dred cells were ana lyzed 
in each cell cul ture spot (13). The per cent age 

of in fec tion was de ter mined as fol lows: %
Pro tec tion= A-B/A X100, where A is the
number of in fected cell and B the number of
in fected cell treated and the per cent age of
amas tigote re duc tion was cal cu lated as fol -
lows: % amas tigote re duc tion: C-D/C x 100.
Be ing C the av er age number of amas tigotes
in in fec tion con trol and D de av er age
number of amas tigotes in treated cell (14). 

An ti vi ral Ac ti vity

Ex tract ef fect over the rep li ca tion of den -
gue 2 (New Guinea strain ob tained from the
Cen ter for Dis ease Con trol, USA) and yel low
fe ver, vi ruses (vac cine strain, gift from Dr. Li -
prandi) on mam mal ian cells was car ried out
by a plaque re duc tion as say (14). Vero cells a
fi nal con cen tra tion of 2,5 x 105 cell/ml were
seeded in 24 wells plate. The in fec tions were
done in the pres ence or ab sence of ex tract (25 
µg/mL) with a MOI of 0,2 pfu. Plaques were
counted four or five days af ter in fec tion with
yel low fe ver or den gue vi rus, re spec tively. All
ex peri ments were per formed in trip li cate
with vi ral and cells con trols, and each ex peri -
ment was re pro duced a mini mum of three
times. The an tivi ral ac tiv ity of the com pounds 
was de ter mined by the plaque re duc tion as
fol lows: % PR= (Vi ral Control- Treated Cells)/
Vi ral Con trol x100) (15).

Data analy sis: Sta tis ti cal stud ies were
car ried out us ing Graph Pad In Stat 4.0
(Graph Pad Soft ware San Di ego Cali for nia
U.S.A. http://www.graph pad.com

Re sults and Dis cus sion

The ex tract of Pg and Pd showed a sig ni fi -
cant ac ti vity on epi mas ti go te forms of T. cruzi, be -
ing able to re du ce the pa ra si te re pli ca tion from 40 
to 100% in the con cen tra tion ran ge used, this
inhi bi tion is higher than the one ob tai ned with
Ke to co na zo le (Fi gu ra 1), which has been re por -
ted to dis play a po tent anti T. cruzi effect and
dras ti ca lly re du ce the in fec tion rate11. Ba sed on
the se re sults we eva lua ted the effect of this ex -
tract on Vero cells and amas ti go tes re pli ca tion.
Both ex tracts were not cyto to xic when scre e ned
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on the Vero cell line, using a co lo ri me tric method 
with MTT [3-(4,5- di methyl thia zol- 2- yl) 2,5-
 diphenyl- te tra zo lium bro mi de] (16), af ter 24 h
and 5 days of in cu ba tion with 50 µg/mL (data no
shown). Pg is able to inhi bit the in fec tion of Vero
cells by trypa no mas ti go tes on 63% and 84% at 25
and 50 µg/mL, res pec ti vely (Ta ble 1). Also Pg
ex tract (50 µg/mL) showed a sig ni fi cant and
strong inhi bi tion on amas ti go te re pli ca tion, re -
du cing up to 90.8% the num ber of amas ti go tes
per cell. Pd did not have any effect on in fec tion
rate or amas ti go tes re pli ca tion (Ta ble 1). The an -
ti pa ra si te ac ti vity of Pg has not been li mi ted to
any ac ti ve por tion tes ted un til now, it could be
that this ex tract exerts its anti T. cruzi effect by co -
o pe ra tion of diffe rent ac ti ve frac tions, as it has
been re po tted for other plant ex tracts (17).

Ther apy against T. cruzi is not sat is fac -
tory. The treat ment is only ef fec tive dur ing
the acute phase of the dis ease in some pa -
tients but not in all of them. In ad di tion, the
drug used has se vere side ef fects and drug
re sis tance may de velop (18). One ap proach
to search for a more ef fec tive and safe drug
against T. cruzi has been the use of plants
(10, 3, 19, 20), al gae ex tract (19) and their
com po nents (10, 20). In the pres ent study
we dem on strated a strong in hibi tory ef fect
of both ex tracts against epi mas tigote rep li -
ca tion (Fig ura 1). The fact that Pg ex tracts
was able to re duce the number of amas -
tigotes (Ta ble 2), im ply ing an in tra cel lu lar
growth re duc tion, to gether with in hi bi tion
on epi mas tigote rep li ca tion (vec tor in fec tive 
form), in di cat ing the pres ence in the Pg ex -

tract of com pounds with strong in hibi tory
ac tiv ity on T. cruzi rep li ca tion, that may in -
hibit the para site en trance to the cell and
/or de crease in the trans for ma tion from try -
po mas tigotes to amas tigote. Re cently, in
screen ing of Bra zil ian plants, Pera glabrata
did not shown anti- bacterial or anti- fugal
ef fect (19). Anti- protozoa ac tiv ity has been
re ported for other mem bers of the Euphor -
bi aceae fam ily (10). But this is the first re -
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Ta ble 1

Effect of Pera glabrata and Pera distichophylla extracts on Trypanosoma cruzi infection on Vero cells

Extract Concentrations % Infection Nº Amastigotes/ cell
number

µg/mL Control Extracts Control Extracts

Pera glabrata 50 9.5 1.6 0.58±0.16 0.053±0.02*

25 10.25 3.8 0.74±0.15 0.15±0.04*

Pera distichophylia 50 4.8 5.3 0.39±0.11 0.30±0.8
Mean ± SD * Sig ni fi cantly diffe rent from con trol (p<0.05).
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port of anti- trypanosome ac tiv ity by Pera
glabrata ex tract. 

As part of our re search on plant me -
tabo lites as an tivi ral agents we tested the
dif fer ent ex tracts of Pg and Pd (aque ous and
al co holic) against yel low fe ver and den gue
vi ruses rep li ca tion. Pg etha nolic and aque -
ous ex tracts in hib ited den gue vi rus rep li ca -
tion; how ever, the al co holic ex tract was
more ef fec tive, re duc ing plaque for ma tion
by 80% (Ta ble 2). Pd and Pg in hib ited plaque 
for ma tion by 100% of den gue and yel low fe -
ver vi ruses re spec tively (Ta ble 2). Our find -
ings open the pos si bil ity of iso lat ing and
iden ti fy ing com pounds of plants ori gin that
could be po ten tial drugs against T cruzi,
den gue and yel low fe ver vi ruses.

Con clu sión

The al co holic ex tracts from Pg and Pd
were able to in hibit the rep li ca tion of the epi -
mas tigote form of T. cruzi. In ad di tion, Pg
showed a sig nifi cant ef fect on amas tigote
rep li ca tion. The al co holic ex tracts were more
ef fec tive againts the vi rus rep li ca tion (den gue 
and yel low fe ver) than aqueo sus one. Of the
two al co holic ex tracts used in the pres ent
stud ied, Pg shows a sig nifi cant in hibi tory ef -
fect in spe cies patho gen as di verse as T. cruzi
and vi ruses like den gue and Yel low fe ver. 
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