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SUMMARY. Thirteen vascular plant species used in argentine folk medicine were studied in order to eval-
uate the cytotoxic and mitodepressive activity of their aqueous extracts at different concentrations, using
both the Artemia salina Test and the Allium Test. No cytotoxic activity was observed for analyzed extracts
with the Artemia salina Test, and in relation to macroscopic parameters of general toxicity, all species ex-
hibited negative albeit non-significant correlations between average root length and extract concentration
in the Allium Test. Frequency of root macroscopic abnormalities and average root length showed signifi-
cant or highly significant negative correlations in all but two of the analyzed species which nevertheless ex-
hibited comparable negative trends, indicating a concentration effect. In almost all assayed samples a C-
mitotic effects of the extracts was observed since the mitotic index decreased and mitotic abnormalities in-
creased with increasing extract concentrations. Clastogenic activity was not found in the analyzed ex-
tracts.

RESUMEN. “Evaluacién de la Actividad Citotéxica y Mitodepresiva de Extractos Acuosos de Trece Plantas Me-
dicinales Argentinas”. Trece especies de plantas vasculares usadas en la medicina popular argentina, fueron estu-
diadas para evaluar las actividades citotdxicas y mitodepresivas de sus extractos acuosos a diferentes concentra-
ciones usando los tests de Artemia salina 'y Allium. No se observo actividad citotdxica de los extractos analizados
con el test de Artemia salina y, en relacion a los pardmetros macroscopicos de toxicidad general, todas las espe-
cies mostraron correlaciones negativas aunque no significativas entre la longitud media de las raices y la concen-
tracion del extracto y el test de Allium. La frecuencia de las anormalidades macroscépicas de las raices mostré
correlaciones negativas en todas las especies analizadas siendo la mayorfa, estadisticamente significativas, indi-
cando un efecto de la concentracion. En casi todas las muestras ensayadas, se observaron efectos de tipo C-mit6-
tico ya que el Indice Mitético disminuy6 en tanto que las anormalidades mitéticas se incrementaron con las con-
centraciones crecientes de los extractos. En ningtin caso se observo actividad clastogénica significativa.

INTRODUCTION alised use, most of their effects on human
A diverse array of bioassays is now available  health have not been evaluated even by the
for testing heterogeneous botanical products ! simplest methods. Uses of plants in folk
some of which are useful for the analysis of cy- medicine of Misiones are diverse. For example,
totoxicity and genotoxicity of aqueous extracts  infusions or decoctions of Ilex paraguariensis,
of medicinal plants. A large number of vascular  alone or in combination with Alophyllus edulis,
plants are used in folk medicine in the province  Aloysia polystachya, Achyrocline flaccida, Bac -
of Misiones, Argentina, mainly as infusions or  charis ariculata and Peumus boldus, are used in
decoctions 23. Nevertheless, despite their gener-  treatments of stomach disorders or as digestive
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stimulants. Other plants are employed as poly-  leaves; A.e.), Achyrocline flaccida (Weinm.) DC.
valent therapeuthic agents in general der- (Asteraceae, aerial parts; A.f.), Aloysia
matopathies and cancer (Aloé arborescens),  polystachya (Gris.) Mold. (Verbenaceae, stems
while some have highly specific applications  and leaves; A.p.), Baccharis articulata (Lam.)
(e.g. Phyllantus tenellus, kidney ailments; Her - Pers. (Asteraceae, aerial parts; B.a.), Hemionitis
eropteris glabra, ansiolytic and sedative). Finally,  tomeniosa (Adianiaceae, aerial parts; H.t.), Hel -
some species are used as abortives or contra-  eropteris glabra Hook. et Arn. (Malpighiaceae,
ceptives (Ruta chalepensis, Origanum vulgare, flowering branches and fruits; H.g.), Ilex
Melia azedarach, Hemionitis tomentosa) 23. Ad-  paraguariensis St. Hil. (Aquifoliaceae, young
ditionally, B. articulata and P. boldus are official ~ stems and leaves in natural and commercial
drugs in the argentine Pharmacopoeia VI 4. forms; 1.p.), Melia azedarach L. (Meliaceae,
Previously isolated classes of constituents in  leaves; M.p), Origanum vulgare L. (Lamiaceae,
the former species include,. acid polysaccha-  young stems and leaves; O.v.), Peumus boldus
rides in A. arborsecens 5, primary and secondary ~ Mol. (Monimiaceae, leaves; P.b.), Phyllantbus

amines, free phenols, tannins, flavonoids, triter-  fenellus Roxb. (Euphorbiaceae, entire plants;
penoids and/or steroids, leucoanthocyanidins,  P.t.), Ruta chalepensis L. (Rutaceae, young
saponins, cyanosides, naftoquinones, an-  stems and leaves; R.c.).

thraquinones and alkaloids in A. edulis 67, Aqueous extracts of the above cited parts,

flavonoids in A. flaccida 8, essential oils in 4.  were obtained according to ethnotherapeutic
polystachya 919, leucoanthocyanidins, steroids,  procedures at different concentrations that in-
triterpenoids, phenols, flavonoids, tannins, car-  clude the ethnotherapeutic ones as follows: A.
denolides, saponins and alkaloids in B. arficula - arborsecens, 1.875, 3.75, 7.5, 15, 30 g/L; A.
ta 711, alkaloids, tannins, glicosides, flavonoids  edulis, 0.75, 1.5, 3, 6, 12 g/L; A. flaccida, 3.75,
and essential oils in P. boldus 1213, free phenols, 7.5, 15, 30, 60 g/L; A. polystachya, 2.5, 5, 10, 20
tannins, flavonoids, triterpenoids and steroids, — g/L; B. articulata, 7.5, 15, 30, 60 g/L; H. tomen -
leucoanthocianydins, an aliphatic nitro-com-  tosa, 0.5, 1, 2, 4, 8 g/L; H. glabra, 3.75, 7.5, 15,
pound (hiptagin) in H. glabra 415; alkaloids, 30, 60 g/L; I. paraguariensis (natural and com-
xantines (caffein, teobromine), alpha-amyrin, ur- ~ mercial products), 5, 10, 20, 40 g/L; M.
solic acid, 3-caffeoilquinic acid and saponins in azedarach, 1.25, 2.5, 5, 10, 20 g/L; O. vulgare,
I. paraguariensis 121316, flavonoids, triterpenoids ~ 0.625, 1.25, 2.5, 5, 10 g/L; P. boldus, 6.25, 12.5,
and alkaloids in M. azedarach 1719, volatile oils

(carvacrol, thymol, and borneol), flavonoids, Artemia salina Test
rosmarinic acid, triterpenoids (ursolic and ]

1 lic acids), sterols, and vitamins A and C,  Species ~ MaXimumaction LCs0 & confidence
oleanolic acids), ’ ’ P peak (pg/L) intervals (g/L)
tannins, caffeic acid and erodictyol in O. vulgare
20, 21 and alkaloids, coumarins, essential oil, 4.a. 1875-7500 >1000
flavonoids and tannins in R. chalepensis 22-24, Ae. 1500-3000 >1000

In this work, we evaluated the cytotoxic and  A.f, 3750 >1000
mitodepressive activity of the aqueous extracts — 4p. 2500 >1000
of the former 13 medicinal plants using two g, 25000 >1000
stapdard bioasays: the Artemia salina (brine Hg. 15000 >1000
shrimp) Test and the Allium Test. i 4000 >1000
MATERIALS AND METHODS 1p. (O 40000 380 (83-1150)

Plant materials were collected at natural D ND ND
habitats, obtained from cultivation and/or ac- M.a 5000 145 (138.446-151.800)
quired at popular markets of the Capital and O.v. 1250 >1000
Candelaria Departments, Misiones Province, Ar- £ b. 50000 100 (30.3-330)
gentina Voucher specimens were deposited at Pl 12000 83.2 (21.63-320)
the Herbarium, Department of Pharmacy, FCE-  R.c. 1250 38 (10.26-140.76)

QyN-UNaM. The following species were ana- Table 1. Results of the Artemia salina microwell Test

lyzec_l (family, most _CO‘mmf)nly used parts anc'l' as applied to all assayed extracts. Abbreviations of
species name abbreviation in parentheses): Aloé species names as in Materials and Methods. 7.p.(C.),
arborescens Mill. (Liliaceae, leaves; A.a.), Allo - [p(N): Ilex paraguariensis leaves of commercial (C.)
phyllus edulis (Camb.) Radlk. (Sapindaceae,  or natural (N) origin.
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25, 50, 100 g/L; P. tenellus, 3.125, 6.25, 12.5, 25, Macroscopic parameters of general toxicity
50 g/L; R. chalepensis, 0.625, 1.25, 2.5, 5, 10 g/L. analysed by the Allium Test showed that for all
Cytotoxicity and general toxicity were evalu-  assayed species, negative correlations occur be-
ated by the Artemia salina Test 2527, Artemia  tween average mean root length and increasing
salina eggs (S&S, Argentina) were incubated in  extract concentration. None of these correlations
artificial sea water (Red Sea Salt, Israel, 40 g/L at ~ was statistically significant but this probably
27-28 °C). On the second day of incubation, obeyed to the reduced degrees of freedom
nauplii (10-15) were transferred to a microwell  available in the study (Table 2). Nevertheless, all
plate, and exposed to the extracts for 24 h. Arti-  these negative correlations become significant
ficial sea water and thymol (60 pM) were used  when individual root length values are used in-
as negative and positive controls, respectively.  stead of means (not shown). Furthermore, the
Mitodepressive activity was assessed by the Alli - frequency of root macroscopic abnormalities
um Test 262830 in which morphological parame-  and average root length showed significant neg-
ters analyzed were root length (RL) and macro-  ative correlations in all but one (Aloé ar -
scopic abnormalities (AN%). Cytological param-  borescens) of the assayed species, indicating a
eters studied were Mitotic Index (MD), Prophase  concentration effect on both root growth and
(PD, Metaphase (Mel), Anaphase (AD) and the production of macroscopic abnoramlities
Telophase (TD) Indexes, total chromosomal ab-  such as necroses.
normalities (CA%) and total mitotic abnormali- The comparison of the results obtained in
ties (MA%). For the Allium Test, common onion  the Allium Test for general toxicity (macroscop-
bulbs were used. The roots were exposed to the  ic parameters), and considering that apex necro-
extracts for 48 h and sampled for cytogenetic  sis production also indicates a cytotoxic effect, it
studies as follows: root tips were excised, fixed  was evident a major sensibility of this bioassay
in ethanol-acetic acid (3:1) for 12-20 h, squashed in relation to Artemia salina Test for this type of
in lacto-propionic orcein and mounted for ex-  activity.
amination. Samples of at least five onion bulbs Mitodepressive activity was verified for most
were analyzed for each extract concentration  assayed samples using the Allium Test (Table 3)
and respective controls. Tap water was used as  with the exception of A flaccida where only the
negative control. For macroscopic studies roots  controls and two concentrations could be as-
were exposed for 5 days, after which they were  sayed. Of the negative trends observed in the
measured and the abnormalities present, recorded. rest of samples, 6 were statistically significant
The Litchfield-Wilcoxon method 3! was used  (Table 3). Also, of the 11 samples in which mi-
for statistical treatment of the Artemia salina  totic anomalies where scored, 6 showed statisti-
Test results. Correlation/regression analysis 32 cally significant positive correlations between
was used for the evaluation of the Allium Test  mitotic abnormalities and extract concentration

data. (Table 3). Again, in some of the cases where the
correlation was not significant, the reduced
RESULTS AND DISCUSSION number of degrees of freedom is responsible for

None of the extracts of analyzed species ex-  the statistical non-significance. The generalised
hibits significant cytotoxic activity in the  effect of the assayed aqueous extracts is thus an
Artemia salina microwell Test according Solis et  increasing c-mitotic activity. In contrast, clasto-
al. 25 (LC50 < 1000 ppm) nor according Mongelli ~ genic effects were not observed.
et al. 33 criteria for aqueous solutions (LC50 <
10090, Table 1). Comparatively, the species Acknowledgments. CJB is grateful the Conselho Na-
Melia azedarach, Phyllantus tenellus, Peumus cional de Desenvolvimento Cientifico e Tecnologico
boldus, Ruta chalepensis and llex paraguariensis — (CNPq) of Brazil and Fundacio Oswaldo Cruz
(commercial product) were responsible of the  (FIOCRUZ) of Rio de Janeiro for a visiting Professor-

largest effects in the Artemia salina assays. ship that allowed the completion of this paper.
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