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Abstract

The methanolic extract of the aerial portion of Chenopodium chilense Schrad., used in Chilean traditional medicine
as a remedy for stomach-ache, has been found to exert the major spasmolytic activity in acetylcholine contracted rat
ilenm. This extract, with a complex flavonoid patterns on thin layer chromatography (TLC) analysis, is practically
non-toxic both for rats and brine shrimp Artemia salina in acute toxicity test. © 1997 Elsevier Science Ireland Ltd.
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1. Introduction

Chenopodium (Chenopodiaceae) is represented
by 24 species in Chile; 18 them are endemic
(Marticorena and Quezada, 1985). Locally, the
aromatic species of Chenopodium are known un-
der the vernacular name of ‘paico’ (C. ambro-
sioides 1.., C. chilense Schrad., and C. multifidum
L), and the leaves are used in traditional
medicine as a remedy for stomachache. The
aqueous extract of the roots of Chenopodium to-
gether with Peuntus boldus Mol. are used to treat
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diarrhoea in children, while mixed with Artemisia
vulgaris L. 1t 1s taken as a purgative (San Martin,

1983; Mosbach, 1992).

C. ambrosioides L. essential o1l has been clini-
cally used as a verrmfuge since 1913, but its use
was discontinued due to its high toxicity
(Reynolds, 1982). However, no adverse effects
were observed with plant decoction of endemic C.
ambrosioides 1. (Calcagno, 1925).

Chemical and biological assessments on C.
chilense Schrad. extracts are not existent since this
species was merged until recently as subspecies of
C. ambrosioides 1. (Navas, 1976). Of the latter,
many substances have been isolated, such as alka-
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loids, terpenes, flavonoids, carotenes and sterols
(Bahrman et al., 1985).

We studied the antispasmodic activity of C.
chilense Schrad. in order to verify whether its folk
medical use has a scientifically justified basis.

2. Materials and methods

2.1. Plant material

Chenopodium chilense Schrad. used in this in-
vestigation was collected at Bafios Morales, near
Santiago in a mountain climate site. A voucher
specimen (SQF 17277) has been identified by R.
Pefia and deposited at the Herbarium of Escuela
de Quimica y Farmacia, Universidad de Chile.

The air-dried ground material was extracted
sequentially with n-hexane, chloroform, ethyl ac-
etate and methanol. The infusion was prepared in
situ at a ratio of 100 g plant powder per liter of
boiling water. The essential oil was obtained by
steam distillation from the fresh aerial parts of the
plant (0.38% v/w).

2.2. Antispasmodic activity

Chenopodium chilense Schrad. extracts were
evaluated for antispasmodic activity on isolated
rat ileum by Magnus’s method (Guerra, 1946).
The muscle strips were suspended under a tension
of 1 gin a 25-ml organ bath filled with Tyrode
solution, aerated with a mixture of oxygen (95%)

and carbon dioxide (5%), maintained at 37°C..

Changes in contractions were registered on a Ky-
mograph.

The extracts were dried in vacuo and were
redissolved in water. Those water insoluble dry
extracts were tested as a 1% glyceryl monostearate
emulsions. Contractions obtained with acetyl-
choline chloride (ACh) were compared with res-
ponses to the same concentration of spasmogen
after the tissue had been incubated for 5 min with
the different test solutions. The smooth muscle
relaxing effect (inhibition of contraction) was ex-
pressed as a percentage of the maximum response
in the control curve induced by acetylcholine.

2.3. Toxicity assays

Acute toxicity assays of the infusion, extracts
and essential oil of C. chilense were determined on
both brine shrimp Artemia salina (Meyer et al.,
1982) and Wistar rats of either gender, using oral
and intraperitoneal route for this mammals
(Williams and Burson, 1985).

2.4. Statistical analysis

Results are expressed as the means 4+ S.E.M.
and data were analyzed by Student’s r-test. Dif-
ferences below 0.05 probability level (p < 0.05)
were considered to be statistically significant.

2.5. Phytochemical analysis.

Preliminary studies on C. chilense showed the
presence of sterols and/or triterpenes, flavonoids,
coumarins and alkaloids traces. Furthermore, f-
carotene and lutein were isolated from the hexane
extract.

The essential oil, as analyzed by gas—liquid
chromatography (GLC), shows a peak for one
major component and at least five minor compo-
nents. The major component was isolated using
high-performance liquid chromatography (HPLC)
and its structure was determined by spectroscopic
methods (UV, IR, 'H-NMR, ""C-NMR and
Mass). ;

3. Results

Contractions induced by acetylcholine (ACh)
were reduced significantly by pretreatment with
methanolic extract of C. chilense (37.35% at 2.24
mg/ml organ bath) with a doses-related behavior
(Fig. 1).

A 10% infusion was practically without anti-
spasmodic activity. Glyceryl monostearate, chlo-
roform and ethyl acetate extracts have neither
contractile nor relaxant effects. The lipophilic
plant constituents, hexane extract and the essen-
tial oil, present a poor antispasmodic activity at
low concentration (0.2 mg/ml), and were too toxic
for the smooth muscle to higher concentrations
(0.4 mg/ml) to detect any antispasmodic effects.



R. Garcia et al. /Journal of Ethnopharmacology 57 (1997} 85-88 87

The essential oil of Chenopodium were lethal for
rats at 1.p. doses of 0.06 ml/kg and oral doses of
0.6 ml/kg of body weight in the acute toxicity test.
This test reveals that the infuse and the methano-
lic extract were devoid of toxic effects with no
deaths observed even at 12 g/kg of body weight.

The sensitivity of shrimp (Artemia salina) to-
ward Chenopodiwm essential oil is greater than the
reference standard hexachlorocyclohexane
(gamma isomer, 20 ppm), with a median lethal
concentration (LCs) of 17.5 ppm. The more polar
Chenopodium samples resulted less toxic for the
shrimp than the apolar fractions, with an LCs, of
224 ppm for the dried methanol extract and with-
out toxic effects for infusion under 1000 ppm.

The structure of the major component of the
essential oil was determined as 2-p-mentene-1,4-
peroxide (ascaridol). It was also observed that
ascaridol decomposes to produce a non-oxy-
genated homologue, p-cymene, detected mainly in
the NMR spectra (Table 1 and Table 2). Ascari-
dol shows IR absorption maximal at 3023 ¢m ~!
(=CH=) and 1378 ¢m ~! (gem-dimethyl). The mass
spectrum shows characteristic fragments at m/z
169 (M*1h, 136 (M*-0,), 134 (M -20H) and
119 (134-CH,) base peak.
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Fig. 1. Antispasmodic activity of methanolic paico extract.
Log dose-response curves for acetylcholine (Ach), and acetyl-
choline pretreated with a dry methanolic paico extract (incu-
bated for 5 min) dissolved in water (2.24 mg/ml). Each point
is the mean of three observations.

Table 1

'H-NMR, 200 MHz (CDCls): chemical shifts in ppm

H-Carbon Ascaridol p-Cymene
2 6.47 d 7.10 s
3 6.42 d 7.10 s
5 14-1.8 m 7.10 s
6 14-1.8 m 7.10 s
7 1R 230 s
8 1.80 m 2.66 m
9-10 1.00 d 1.22 d

s, singlets; d, doublets; m, multiplets.
4. Discussion and conclusions

The screening of C. chilense for antispasmodic
activity shows that the methanolic extract exhibits
a significant (P < 0.05) relaxing effect on the
acetylcholine contracted smooth muscle with a
very low acute toxicity. This extract presents a
complex flavonoid pattern on TLC, from which
we could not isolate any metabolite.

The dilute lipophilic fraction of this plant
present a poor spasmolytic activity and were toxic
to the smooth muscle at higher concentration
level. The other solvent fractions did not have
biological significance. The 10% infusions show a
low antispasmodic activity, contrasting with its
traditional widespread use for stomachache.

The isolation of ascaridol as the major compo-
nent of the essential oil of C. chilense 1s not
striking, because it is the most characteristic
chemical compound of the genus Chenopodium
with scarce exceptions (De Pascual, 1983). The

Table 2
*C-NMR (CDCl;): chemical shifts in ppm

Carbon Ascaridol p-Cymene
1 74.3 135.0
2 136.4 128.9
3 15531 126.2
4 79.7 145.8
5 25.6 126.2
6 29.6 128.9
] 21.3 20.9
8 =130 7 337
9-10 152 24.0
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presence of p-cymene as decomposition product
of ascaridol was detected earlier on boldo (Peu-
mus boldus Mol.) essential oil by Craveiro and
Aratjo (1984), suggesting a possible interconver-
sion between this two substances.
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